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applied technologies

Cimentoyu

Avantaja Cevirin

OPTEVA™HE

Yuksek erken dayanim icin kalite gelistiricileri.

e,

OPTEVA™ HE

Daha yuksek erken (HE) dayanim saglamak icin yeni, patent bekleyen ¢imento
katki maddeleri. Asagidakilere benzer zorlu uygulamalarda etkilidir:

 Betonda sari renk degisikligi egilimi

* Klorar limiti

* Yuksek klinker SCM yer degisimleri

* Alternatif yakitlarin yaygin kullanimi

* Hizli betonlama (precast ve dusuk sicakliklar)

gcpat.com

Stabilite Ekleyin,

Su Deqil

TAVERO™ VM

Dik degirmenler (VRM) icin 6gutme yardimcilari.

TAVERO™ VM

Dik degirmenlerde (VRM) stabilizasyonun saglanmasina ve su enjeksiyonun azaltilmasina
yardimci olan yeni ¢imento katkilari. Cimento 6n hidrasyonunu azaltmak ve ¢imento
kalitesini ve performansini arttirmada etkilidir, rnegin:

* Daha yuksek dayanimlar
» Daha kisa priz sureleri

* Gelistirilmis akiskanlik

* Gucld VRM aretimi

GCP Applied Technologies Hakkinda.

GCP, ¢imento ve beton katkilari, Verifi® transit beton yonetim sistemi, yiksek performansli su yalitim rlinleri ve uzmanlhk gerektiren
sistemlerin 6nde gelen global tedarikgisidir. Dinyanin en taninmig yapilarinin bazilarinin insasinda GCP urinleri kullaniimistir. Daha
fazla bilgi igin: www.gcpat.com.




ALTERNATIVE FUEL PROCESSING'?
PYROROTOR® OFFERS MORE. PERIOD.

Feed: Whole tires. Coarsest waste matter. Material with extremely poor burning properties.

Process: Thermal substitution rates above 85 %. Handles and buffers fuel heat value fluctuations.
Installation: Can be retrofitted into any existing plant. Can be integrated in any new pyro line.
Maintenance: If you can maintain a kiln you can maintain our Pyrorotor. Proven technology and design.
Not yet convinced?

Our Pyrorotor constantly revolves material with sufficient and = Conventional AF Solutions
adjustable retention time to guarantee a complete burn-out of your KHD’s Pyrorotor
secondary fuels. You can use the coarsest materials, without extra
pre-processing, to produce energy.

KHD’s solution gives you a simpler procurement process, more
sourcing options, unmatched thermal substitution rates, and
above all, lower operational costs.

ve Fuel Cost

See how Pyrorotor works in our interactive application.
Download it for free: khd.com/pyrorotor-app
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Substitution Rate

Get more out of your plant. I(_I@ | HWUé\f\)i\%LDT

REMSAN

REFRAKTER MALZEME SAN.TICA.S.

AYNI PAKETTE

DOKME == PUSKURTME GUCLERI

REMFORCE REMLOWGUN BiRLESTIRDIK

.
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““\)“ ISTENDIGINDE DOKME

ISTENDIGINDE PUSKURTME
UYGULANABILEN COK AMACLI BETON

REMFORCE betonlarimiz COK DUSUK CIMENTO (ULTRA LOW CEMENT CASTABLE) katkast ile birlikte

iceriginde bulunan mikrosilika bagli sistem sayesinde KENDINDEN AKISKAN BETONLARA
yakin; iyi akicilik, daha iyi islenebilirlik, kimyasal erozyona dayanim, asinma, ok yiiksek
mukavemet ve hizli priz alma 6zellikleri gosterir. Geleneksel ULC betonlarin en gelismis
dékme sinifidir. DOKME olarak kullandiginizda REMFORCE UNIMIX de ayni 6zelikleri tagir.
REMLOWGUN betonlarimiz ise kimyasal baglayicilan sayesinde COK DUSUK CIMENTOLU
PUSKURTME (ULTRA LOW CEMENT GUNNING) betonlarindan farksiz bir yapiya sahiptir ve kil
katkist hi¢ yoktur. REMFORCE UNIMIX betonlarimiz PUSKURTME olarak kullanildiginda ayni
ozelikleri tasir. Cok diisiik ZAYIYAT (REBOUND LOSS), kimyasal erozyona dayanim, asinma, cok
yiiksek mukavemet ve hizli priz alma 6zellikleri gésterir. Oniinde kalip olmadigindan
betonlar priz almadan tiraglama, sisleme islemi yapilarak kolay su atma imkani kazandirir.
Kolay 1slatma sayesinde, priz alma esnasinda daha az ekzotermik reaksiyon gosterir.

REMFORCE UNIMIX AYNI PAKETTE HEM REMFORCE HEM REMLOWGUN BETONUDUR.

REMFORCE
UNIMIX

REMFORCE UNIMIX

U.L.C. SELF FLOW CASTABLE & U.L.C. GUNNING MIX BETON

REMFORCE UNIMIX iLE KAZANCLARIMIZ

« Tek tip betonda hem dékiim hem puskirtme
olanagi

« Karar verme kolayligi

« Zamandan tasarruf saglanmasi

« Stok maliyetlerinin disurulmesi

« Uriin cesitlerinin azaltilmasi

« D6kiim ve puskurtmede ayni performans

REMSAN, bir OZKOSEOGLU Grubu uyesidir

adres:  Sancaktepe Mahallesi Gurpinar Caddesi No:11

34580 Cantakdy Silivri istanbul TURKIYE
telefon: 0(212) 289 06 95 (pbx) e-posta: remsan@remsan.com
web: www.remsan.com



KilnLog® HW Lazer
Gaz Analiz Sistemi
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= Firnnda yanma kontrolu ile
yakit optimizasyonu

» Klinker kalitesinin
yukseltilmesi

= Firinda ariza ve duruslarin
en aza indirgenmesi
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FLSmidth KilnLog, diinyada 350’ln tzerinde kurulumla Bilgiicin
kendini ispatlamis ideal bir ¢cozimdur. Sicak ekstraktif http:/flsmidth.io/2LrVcQ
“Quantum Cascade Laser QCL/TDL” 6lcim prensibi TR-info@flsmidth.com

ile process analizorleri igerisindeki en ileri dlgiim flsmidth.com

Layher® teknolojisini kullanir.
o = 2 0 iskele Sistemi.

WE DISCOVER POTENTIAL



Guclerimizi Calderys ile birlestirerek, yiiksek kalite
refrakter tugla ve monolitik trunlerimiz ile cimento
sanayinin en kuvvetli cozum ortagl olmaya

devam ediyoruz.

birakin } yaglasin

Doner firin gale, istinat rolesi ve sizdirmazlik plakalarinda kullanim igin; firn dénus
hizlar, ring/gale yUzey sertlikleri ve yaglama gereksinimleri temel alinip 6zel olarak
ebatli blok, islenmis blok ve toz halde Uretilen grafit Grlnler; katmanli yapisi sayesinde
en agir yuklerde bile dogrudan temasi dolayisi ile asinmayi engellemekte ve verimli
yaglamayi surdurebilmektedir.

Ring ve gale yuzeylerine zarar vermeden firin eksenel hareketlerini kontrol altinda
tutmanin en saglikli yolu grafit bloklar ve grafit tozlardir.

OZEK MAKINA

DONER FIRIN SERVISLERI
www.ozekmakina.com

Bluyikgavusiu Mah. Cerkezkdy Cad. Mo:585 Silivri, ISTANBUL / TURKIYVE HAZ N E DA H D U H ER
T: +90 212 7453505 F: +90 212 7453515 ; T A ;
www . haznedardurer.com i amember of Calderys




CycloJet & Cyclovent
Tozsuzlastirma ve Vakum Sistemleri

Yiiksek Vakumlu Temizlik Uniteleri

Vc63 Yiiksek Vakum Unitesi V24 Yiiksek Vakum Unitesi

h

BWF Envirotec

Temiz havay!
CycloJet VC vakum iiniteleri, 6 n e m S i yo ru Z L]

isletmelerde lokal ya da merkezi temizlik sistemleri
olusturmak iizere kullaniimaktadir.

iS'Et“‘_e icine, yangin hatlarina benzer cabuk baglantil BWF Envirotec, endistriyel filtrasyon konusunda 50 yili asan tecriibesinin sonucunda ortaya
bir tesisat olusturularak, istenilen istasyona cikarttigl, “torball filtre simiilasyon programi — Expertec® ile torbali filtrelerinizin simiilasyonunu

esnek hortum baglamak suretiyle . . | imliliini . il . il |
o bilgede hizli ve pratik bir yaparak, sistemin calisma verimliligini tespit edebilmektedir. Expertec programi ile torbali

temizlik calismast yapilabilmektedir. filtreleriniz optimize edilerek, sisteminizin ¢evre regulasyonlarina uygun sekilde, minimum toplam
Temizlenen malzemeler, isletme maliyetiyle calismasi konusunda destek vermekteyiz.
merkezi vakum iinitesi iizerinden
istenilen yere génderilebilmekte ya da
bigbag cuvala biriktirilebilmektedir.

| L TE——
YEARS BWF Groug

Just the beginning.

Vcl26 Yiiksek Vakum Unitesi

Teknik servis kapsaminda hizmetlerimiz;

e Torball filtre saha incelemesi ve sistem optimizasyonu

e Proses analizi

Uniteler istenirse mobilize edilebilmektedir.

e Optimal filtre malzeme sec¢imi

e Torbali filtre temizleme verimliliginin dlgllmesi

e Filtre torba ve tozun laboratuvar incelemesi ve rapolandiriimasi
e UV Testinin (Toz kacak testi) yapiimasi

. . o e Filtre torba demontaj ve montaj hizmeti
Toz Toplama Sistemleri Rehberimizi

web sitemizden indirebilirsiniz Ornek Uygulamalari izleyebilirsiniz
www.aselteknik.com.tr/kataloglarimiz www.youtube.com/aselendustriyel

e Filtre montaji igin stpervizorlik hizmeti
e Ust diizeyde filtrasyon verimliligi ve bu konuda siirekli bilgilendirme
saglamak amaciyla yerinde ve kurum ici egitim programlari

e Filtre torba 6mur analiz testleri

@ YouTube

www.bwf-envirotec.com.tr

29 Ekim Mah. 325 Sok. No: 5 35875 Yazibasi Torball, izmir, Tirkiye ..
+90 232 853 7340 - info@bwf-envirotec.com.tr B WI .. Envirotec
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TEMIZLIGINDE

GUVENLI
cozim

Refrakter sokiimd, anzast temizligi islerinde giivenlik her zaman on planda
olmalidir. Brokk Descaler siklon, kalsinator veya on isitici kulede herhangi bir
alana tek bir isci girmeden isinizi yapmanizi saglar. Giivenlik ve erisebilirligin
mukemmel kombinasyonu ile uzaktan kumandali Brokk Descaler, durus
surelerini azaltir, verimli ¢oziimler sunar.

Tiirkiye Yetkili Temsilcisi: Daha fazla hilgi igin:
www.somerinternational.com www.brokk.com/descaler

BROKK DESCALER

editord

Dederli okurlar,

Bu sayiya kapada tasidigimiz INTERCEM 2027 etkinliginden bahsederek
baglamak istiyorum. TURKCIMENTO olarak tUm dunyadan gimento
Ureticilerinin bir araya geldigi bu platforma sponsor olduk ve bir stantla yer
aldik. Ayrica, TURKGIMENTO Yanetim Kurulu Bagkan Yardimeisi Gokhan
Bozkurt bir konusma yapti ve Turk Cimento sektoru ve Turkiye ekonomisi
hakkinda katiimcilara bilgi verdi. Konferansin gerceklestirildigi ABDnin en
buyuk beyaz cimento tedarikgisinin Turk cimento Ureticileri oldugunun
altini gizen Bozkurt, Turk Cimento sektorunun yalnizca Uretime degil, ayni
zamanda suUrdurUlebilirlik konularina da 6nem verdigini, bu kapsamda yeni
teknolojilere adapte olup, dusuk karbonlu Uretim igin fabrikalarimizda surekli
duzenlemelere gidildiginden de bahsetti. Bunlarin yanisira, enerji fiyatlarindaki
0nU alinamayan yukselis trendi, Ulkemizde doviz kurunun yuksek olmasinin
da garpan etkisiyle sektorun maliyetlerini etkiledigini de aktardt.

Yonetim kurulu Uyelerimizle yapmaya basladigimiz soylesilerin bu
sayimizdaki konugu, TURKCIMENTO Yonetim Kurulu Bagkan Yardimeisi ve
Sabanci Holding Yapi Malzemeleri grup baskani sayin Burak Orhun. 2021
yilinin basinda "2050 Net Sifir Emisyon” hedefini duyuran ve beyaz gimento
uretiminde kuresel pazarda liderlide oynayan Sabanci Yapi Malzemeleri
Grubu'nun dider 6ncu uygulamalarini bulacaginiz bu soylesinin de ilginizi
cekecedini dUsUnuyorum.

TURKGIMENTO olarak beton yol uygulama ve bilgilendirme galigmalarina
2021 yilinda da devam ettik. Bu baglamda Eskisehir Belediyesi ve Insaat
Muhendisleri Odasi ev sahipliginde Osmangazi Universitesi ve Eskisehir
Teknik Universitesi ingaat muhendisligi ogrencilerinin katldigi silindirle
sikistinlmis beton yol uygulama sahasinda bir araya geldi. Bunun yanisira
Malatya, Kayseri, Kars, Idir ve Adana'dan gelen Belediye ve Il Ozel Idare
yetkililerine de yine beton yollarla ilgili bir seminer duzenledik. Elbette
beton yol disinda egitim etkinliklerimiz de oldu. Enerji, Uretim, makine
bakim, hazir beton ve gevre meslektaslar toplantilar, egitim birimimizin
gectigimiz iki ay iginde duzenledigi etkinliklerden sadece birkaci oldu.
Cevreden haberler bolimunde ise Ingilterede gergeklestirilen COP 26
iklim degisikligi konferansi ve TURKCIMENTO olarak gerceklestirdigimiz ve
katldigimiz iki webinara iligkin detaylar bulacaksiniz. Sektorin ekonomik
dederlendirmesini yaptigimiz bolumde ise uzmanlarimizin Avrupa
¢imento sektdrunun gorunumune iliskin olarak derledikleri bir makaleyi
bulacaksiniz.  Mart-Mayis 2020'deki dusUk duzeylere ragmen, Avrupa
¢imento Ureticilerinin gogunun yilin ikinci yarisinda daha onceki kayiplarini
telafi etmeye yetecek guclU bir toparlanma gordugunu anlatan bu
makaleyi 6nemli gbruyorum. Ar-Ge'den haberler bolumumuzde ise dusuk
karbonlu cimento orneklerinden olan kalsiyum sulfo-aliminat gimentosu,
solidia cimentosu, kiregtasi kalsine kil gcimentosu ve yuksek kiregtas! iceren
¢imentolarin ozelliklerinin incelendigi yazilan bulacaksiniz.

Son olarak Arastirma-Gelistirme Bolumumuzde, ilk bélumund gegen
sayimizda yayinladigimiz makalenin ikinci bolumuny bulacaksiniz. Kirectas!
Kalsine Kil Cimentosunun mekanik ozellikleri, dayanikiiidr ve hacim
kararliiginin islendidi bu devam makaleyi de ilgiyle okuyacaginizi umuyorum.

Bir sonraki sayimizda gorusmek Uzere saglikla kalin..

cI

Dear readers,

| would like to start this issue by talking about the INTERCEM 20217 event
that we carried out to our cover page. As TURKCIMENTO, we sponsored this
platform where cement producers from all over the world came together
and took our place with a stand. In the conference, Gokhan Bozkurt,
TURKCIMENTO Vice Chairman of the Board of Directors, gave information
about the Turkish Cement industry. Mr Bozkurt emphasized that the
biggest white cement supplier of the USA, where the conference was held,
is Turkish cement manufacturers. Moreover, he also mentioned that the
Turkish Cement industry attaches importance not only to production but
also to sustainability issues, and that in this context, continuous regulations
are made in their factories for low-carbon production by adapting to new
technologies. In addition to these, he stated that the unstoppable upward
trend in energy prices also affected the costs of the sector with the multiplier
effect of the high exchange rate in our country.

We are also continuing our interviews with our board members and Burak
Orhun, TURKCIMENTO Vice Chairman of the Board of Directors and Sabanci
Holding Construction Materials group chairman, is the guest of this issue.
In this interview, you will find pioneering applications of Sabanci Building
Materials Group. Among these, their ‘2050 Net Zero Emission” target which
was announced at the beginning of 2027, and the latest developments to
make them the leading player in the global white cement production are only
a few to mention here.

As TURKQ/MENTQ we continued our concrete pavement related studies in
2021 as well. In this context, Osmangazi University and Eskisehir Technical
University civil engineering students came together at the roller compacted
concrete road application area hosted by Eskisehir Municipality and
Chamber of Civil Engineers. In addition to this, we also organized a seminar
in Ankara on concrete pavement applications for Municipality and Provincial
Administration officials of Malatya, Kayser, Kars, Igdir and Adana. Of course,
we also had educational activities besides the concrete pavements. In
the lost two months our education ond training unit orgonized energy,
production, machine maintenance, ready-mix concrete and environmental
colleague meetings. In the environmental news section, you will find the
details of the COP 26 climate change conference that was held in Englond
and the two webinars we organized and attended as TURKCIMENTO. In the
section where we make the economic evaluation of the sector, you will find
an article compiled by our experts regarding the outlook of the European
cement sector. | find this article important as it explains that despite the low
levels in March-May 2020, most European cement producers saw a strong
recovery in the second half of the year, enough to offset their previous
losses. In our R&D news section, you will find two articles assessing the
properties of calcium sulfo-aluminate cement, solidia cement, limestone
calcined clay cement and cements containing high limestone, which can be
listed as examples of low carbon cement production.

Finally, in our Research and Development Section, you will find the second
part of the article, the first part of which was published in the last issue. This
follow-up article looks into the mechanical properties, durability and volume
stability of Limestone Calcined Clay Cements.

Stay healthy and safe till we meet in our next issue..
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TURKCIMENTO, Eskigehir Belediyesi ve Geng Ingaat
Muhendisleri Odasi (IMQ) ev sahipliginde Osmangazi

Universitesi ve Eskisehir Teknik Universitesi ingaat
muUhendisligi 6grencilerinin katldigjl, Eskisehir Han ligesi
Gokgekuyu-Kayi-Yazilikaya Mahallesi yolunda yapimina
devam edilen Silindirle Sikistirlmis Beton yol (SSB)
uygulama sahasinda bir araya geldi.

Frig Kaya Fasadlarinin gunumuzde en onemli ornegini
tegkil eden Midas Anti [Yazilikaya)'nin bulundugu Han ilcesi
ile Eskisehir'i birbirine baglayan beton yol uygulamasinda
yapilan egitim, 80 6grencinin katilimiyla buyuk ilgi gordu.

Eskisehir Belediyesi ve Genc Insaat Muhendisleri Odasi
(iIMO) ev sashipliginde duzenlenen saha caligmasinda
TURKCIMENTQ yetkilileri uygulamayla ilgili bilgi vererek
ogrencilerin sorularini yanitladi.

Turkiye gapinda 68 sehirde Silindirle Sikistinlmis Beton
(SSB) yol uygulamasi oldugunu belirten TURKCIMENTO
yetkilileri, 25 yil dayanikli olan beton yollarin ilk yapim
maliyetinin bilinenin aksine mevcut yollara gore daha
avantajli oldugu, ayni zamanda agir tasit yukunun gectigi
alanlarda dayanikiilik oraninin ¢ok daha yuksek oldugu
bilgisini verdi.

Cement and Concrete World / No: 154 / November - December 2021

TURKCIMENTO, Eskisehir Municipality, and Chamber of Young
Civil Engineers (IMO] have come together at the gpplication
site of Roller Compacted Concrete (RCC) pavement, whose
construction continues on the road of Eskisehir Han
District Gokgekuyu-Kayi-Yazilikaya Neighborhood, with the
participation of civil engineering students from Osmangazi
University and Eskisehir Technical University.

The training, which was held with the participation of 80
students on the concrete pavement that connects Eskisehir
with the town of Han where the Midas Monument (Yozilikaya)
thatis the mostimportont example of Phrygian Rock Fogades
today is present, welcomed with substantial attention.

During the fieldwork organized as hosted by Eskisehir
Municipality and Chamber of Young Civil Engineers (IMO)
TURKCIMENTO representatives provided information about
the application and answered the questions of the students.

TURKCIMENTO representatives expressed that there are
Roller Compacted Concrete (RCC) pavement applications
in 68 cities throughout Turkey, informing that the initial
construction cost of concrete pavements that are durable for
25 years is more advantageous than current roads contrary
to what is known and that their durability ratio is much higher
in areas where heavy vehicle loads pass.

ULUSLARARAS)

TEKNIK
SEMINER

INTERNATIONAL

TECHNICAL
SEMINAR

TURKCIMENTO Bagkan Yardimcis
Gokhan Bozkurt: “Enerji Fiyatlarindaki
Yikselig Maliyetlerimizi Artird1”

TURKGIMENTO Yonetim Kurulu Bagkan Yardimcisi K. Gokhan
Bozkurt, CEO Volkan Bozay ve Yonetim Kurulu Uyeleri
ABD'de yapilan Intercem Americas 20271 konferansina
katildilar. Konferansta kuresel anlamda gimento sektorunun
icinde bulundugu durum masaya yatinldi. TURKCIMENTO
etkinlikte sponsar olarak ve ayrica stantla yer ald.

ABD'nin Miami kentinde yapilan Intercem 2021 dunyanin
dort biryaninda katilan gimento Ureticilerinin bir araya geldidi
bir platform oldu. Toplantiya Turk ¢imento sektdrandn ¢ati
kurulusu olan TURKCIMENTO Ust yénetimi katildi. Heuette
bulunan TURKGIMENTO Yénetim Kurulu Bagkan Yardimcisi
Gokhan Bozkurt konferansta bir konusma yapti.

~ We are meeting
with you again in 2022

Fer pre-registration

teknaksiiturkcime

Gékhan Bozkurt, TURKCIMENTO Vice
President: “The Rise In Energy Prices
Increased Our Costs

K Gokhan Bozkurt Vice Chairman of the Board of
TURKCIMENTO, CEQ Volkan Bozay, and Members of the
Board of Directors attended the Intercem Americas 2021
conference held in the USA. At the conference, the situation
in the global cement sector was addressed. TURKCIMENTO
participated as a sponsor and also with a booth in the event.

Held in Miami, the USA, Intercem 2027 became a platform
where cement producers from all around the world came
together. The senior management of TURKCIMENTO, which
is the umbrella organization of the Turkish cement sector,
attended the meeting. Gokhan Bozkurt, Vice Chairman of the
Board of TURKCIMENTO, who was in the delegation, gave o
speech at the conference.
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Bazkurt kanusmasinda, ABD'nin
cimento alanindaki en buyuk is
ortaklarindan biri olan Turkiye
ve Turkiye ekonomisi hakkinda
katiimcilara bilgi verdi.

Bozkurt konusmasinda, Turkiye
ekonomisinin zorlu gegen 2018-
2019 ylllaninin ardindan  2020'de
bir toparlanma beklentisi ile yila
basladigini belirterek "Yilin ik
ceyreginin  sonunda dunyada
baslayan pandemi Turkiye'yi de
etkisi altina aldi. Ulkede birgok
sektar faaliyetlerini yavaslatmak ya
da durdurmak zorunda kaldi. Buna
karsin Turkiye ekonomisi 2020-
2021 ylllarinda buyume trendine
devam etti" dedi.

Turkiye ekonomisinin bir baska pozitif gostergesinin ise
guclu ihracat kabiliyeti olduguna dikkat ceken Bozkurt,
“Ticaret Bakanligimin agikladigi verilere gore, 2021 yilinin
Eyldl ayinda ihracatimiz 20 milyar 783 milyon dolar oldu.
Bu rakam Turkiye ihracatinin tm zamanlarinda elde edilen
en yUksek seviyedir. Ocak-Eylul doneminde ise ihracat
rakami 160 milyar 979 milyon dolar oldu. Bu rakam ise bir
onceki yilin ayni donemine gore yuzde 36'IIk bir artigl isaret
etmektedir” dedi.

Turk gimento sektorune ait rakamlari da paylasan Bozkurt;
Turkiye'de 76 ¢imento fabrikasinin faaliyet gosterdigini, bu
fabrikalarin yillik Uretim kapasitesinin yaklasik 115 milyon
ton, fabrikalarin kapasite kullanim oraninin ise yuzde68
seviyesinde aldugunu belirtti. Bozkurt ayrica, kurulu Uretim
kapasitesi ile Turkiye'nin cimento sektorinde dunyada
S'inci, Avrupada ise 7Tinci Uretici konumunda oldugunu
sozlerine ekledi.

“Turkiye, 2020 yilinda Dinyanin 2'inci en buyuk ihracatgisi
oldu”

Bozkurt; sektorde 2020 ylinda cimento Uretiminin, bir
onceki yilia gore yaklasik yuzde 27 gibi buyuk oranda artis
gostererek 76,5 milyon ton oldugunu, bir neeki yila gore
i¢ satiglarda yUzde 23, cimento ihracatinda ise yuzde 37'lik
artis gergeklestigini soyledi. Bozkurt, bu artislaic satisin 59,2
milyon ton ihracatin ise 31,4 milyon ton oldugunu belirtti.
Ayrica Turk Cimento sektérundn, 2020 i¢ pazar cirosunun
yaklasik 1,7 milyar dolar oldugunu anlatan Bozkurt, sektorun
istihdaminin 17,2 bin Kkisi ve dolayli istihdamin da yaklasik SO
bin kisi aldugu bilgisini paylast.

Cement and Concrete World / No: 154 / November - December 2021

In his speech, Bozkurt provided
information to the participants
about Turkey, one of the biggest
cement business partners of the
USA, and the economy of Turkey.

In his speech, Bozkurt expressed
that the economy of Turkey started
the year with the expectation of a
recovery in 2020 after the difficult
years of 2018-2019 ond soid
“The impact of the pandemic that
started in the world at the end of
the first quarter of the year has
also hit Turkey. Many sectors in the
country became obliged to slow
down or discontinue their activities.
Despite it the economy of Turkey
continued its growth trend in 2020-2021.

Drowing attention to the fact that another positive indicator
of the economy of Turkey is its strong export capability,
Bozkurt said. "According to the data announced by the
Ministry of Trade, our exportation in September of 20217
became 20 billion 783 million dollars. This figure is the
highest level reached in all times of Turkey's exports. The
export figure became 160 billion 979 million dollars in the
January-September period. This figure indicates an increase
of 36 percent year-on-year.”

Also sharing the figures of the Turkish cement sector,
Bozkurt stated that there are 76 cement plonts operating in
Turkey, that the annual production capacity of those plants
is approximately 115 million tons, and that the capacity
utilization rate of the plants is at the level of 68 percent
Bozkurt also added that Turkey is the fifth producer in the
world and the first one in Europe in the cement sector, with
its installed production capacity.

“Turkey became the second-largest exporter of the world
in 2020"

Bozkurt expressed that the cement production in the sector
in 2020 reached 76.5 million tons through an increase of
27 percent compared to the previous year and an increase
of 23 percent in domestic sales and 37 percent in cement
exports year-on-year took place. He stated that with the
said increase, domestic sales became 59.2 million tons and
exports became 314 million tons. In addition, mentioning
that the 2020 domestic market turnover of the Turkish
Cement sector is approximately 17 billion dollors, Bozkurt
shared the information that the employment of the sector
is 172 thousand people and the indirect employment is
approximately 50 thousand people.

Gokhan Bozkurt, Turkiye'nin sahip oldugu operasyonel
kabiliyetler ve liman yetkinlikleri ile cimento ihracatini
basar ile buyutmekte olduguna dikkat gekti. Bozkurt, "Turk
Cimenta Ureticileri kendi liman altyapilarini kurmakta ve
operasyonel mukemmellikle, Urin kalitesini birlestirerek
pandemi doneminde yasanan tedarik ve lojistik sikintisini
asgari duzeyde tutmay) basarmistir” dedi.

ABD'nin en buyuk beyaz cimento tedarikgisinin Turk
¢imento Ureticileri oldugunun altini ¢izen Bozkurt, Turk
Cimento sektoru olarak bizler yalnizca dretime degil, ayni
zamanda surdurdlebilirlik konularina da 6nem veriyoruz. Bu
kapsamda yeni teknolojilere adapte oluyor, dusuk karbonlu
uretim igin fabrikalanimizda surekli duzenlemelere gidiyoruz”
dedi. Bozkurt, gevreye katki noktasinda alternatif yakit
kullanimi ve atik 1si geri kazanimi gibi sistemleri devreye
soktuklarini anlatt.

Bozkurt, bu orani yuzde 50 sevigyesine cikardiklarinda
yaklasik 550 milyon Dolarlik petrokok ithalatinin 6nune
gecilmesini saglayacaklarini belirtti.

Alternatif yakitlar icinde lastiklerin dnemli bir yer tuttuguna
dedinen Bozkurt, “Son 5 yilda émrund tamamlamis lastik
kullanimi ile 865 bin ton karbondioksitin atmosfere salimin
engelledik” diye konustu.

Gokhan Bozkurt kanusmasini soyle surdurdd: “Cimento
Uretim prosesindeki maliyet kalemlerimizin en buyugunu
enerji maliyetleri olusturuyor. Enerji piyasalarindaki ¢nu
alinamayan yukselis trendi, Ulkemizde doviz kurunun yuksek
olmasinin da etkisiyle, Ekim ayinda, gegen yilin ayni ayina
gore TL bazinda elektrikte yuzde 78, petrokokta yuzde 3071
ve ithal komurde yuzde 422 seviyelerinde artiglar olarak
maliyetlerimize yansidi”

Sektor olarak 6nem verdikleri bir diger konunun Beton yol
uygulamalari oldugunu anlatan Bozkurt, amaglarinin beton
yol aginin yayginlagsmasini saglamak oldugunu vurgulad.

Gokhan Bozkurt invited attention to the fact that Turkey
is successfully expanding its cement exports with its
operational capabilities and port competencies. Bozkurt
said, “Turkish cement producers are establishing their own
port infrastructures and they have succeeded in keeping
the supply and logistics problemns experienced during the
pandemic period at a minimum level by combining operational
excellence with product quality.”

Bozkurt underlined that the biggest white cement supplier in
the USA is Turkish cement producers and said, "As the Turkish
cement sector, we attach importance not only to production
but also to sustainability issues. Within this scope, we are
adapting to new technologies and we are constantly making
arrongements in our plants for low-carbon production.
Bozkurt stated that they have commissioned systems like
the use of alternative fuels and waste heat recovery when it
comes to contributing to the environment

Bozkurt expressed that if they increased that ratio to 50
percent, they would ensure that petroleum coke imports of
approximately 550 million dollars would be prevented.

Highlighting the fact that tires have an important place
among alternative fuels, Bozkurt said, "We have prevented
the emission of 865 thousand tons of carbon dioxide into
the atmosphere upon the utilization of expired tires in the last
five years.

Gokhan Bozkurt continued his speech as follows: “The
largest of our cost items in the cement production process
comprise energy costs. The unstoppable upward trend in the
energy markets, also with the impact of the high exchange
rate in our country, was reflected in our costs as 78 percent
in electricity, 307 percent in petroleum coke, and 422 percent
in imported coal, on TL basis, in October, compared to the
same month of the previous year.

Specifying that another issue they, as the sector, attach
importance to is concrete pavement applications, Bozkurt
pointed out that their objective is to ensure the expansion of

the concrete pavement netwark.
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TURKGIMENTO, beton yollarin  Ulke gapinda tanitma

¢alismalarina devam ediyor.

Cimento sektérinun ¢ati birligi TURKCIMENTO, Malatys,
Kayseri, Kars, Igdir ve Adana'dan gelen Belediye ve Il Ozel

Idare yetkililerine beton yollarla ilgili seminer verdi.

Beton yollarin yayginlastirimasi ve beton yol teknolojileriyle
ilgili seminer veren TURKCIMENTO, Malatya, Kayseri, Kars,
Igdir ve Adanadan 20 kisilk Belediye ve Il Ozel Idare
yetkilileriyle Ankara'da bir araya geldi.

ODTU Ingaat Muhendisligi gretim Gyesi ve TURKCIMENTO
Teknik Danismani Prof. Dr. Ozgur Yaman'in moderatarligunde
gerceklestirilen toplantida uzun omurld ve ekonomik
bir ¢ozim olan Silindirle Sikistinimis Beton (SSB) Yol
teknolgjisiyle ilgili bilgiler katiimcilarla paylasildi.

Toplanti aciliginda yaptgr sunumda Yaman, ‘Dunya'da ve

Ulkemizde beton yollar uzun sUredir sorunsuzca hizmet

veriyor. Uzun 6marll ve bakim onarnm ihtiyacininin az olmasi
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TURKCIMENTO continues its endeavors to  introduce
concrete pavements countrywide.

TURKCIMENTO, the umbrello association of the cement
sector, has provided a seminar on concrete pavements to the
representatives of the Municipalities and Special Provincial
Administrations from Malatya, Koyseri, Kars, I§dir and Adana.

Providing a seminar on the promation of concrete pavements
ond concrete pavement technologies, TURKCIMENTO
has come together with 20-person representatives of the
Municipality ond Special Provincial Administration from
Malatya, Kayseri Kars, Igadir and Adang, in Ankara.

At the meeting moderated by Prof. Dr. Ozgur Yonan, METU
Civil Engineering lecturer and TURKCIMENTO Technical
Advisor, information on Roller Compacted Concrete
(RCC) Pavement technology, which is a long-lasting and
economical solution, was shared with the participants.

In his presentation at the inauguration of the meeting, Yoman
said, “Concrete pavements in the world and in our country
have been in service without any problems for a long time.

ve farkl uygulamalar icin farkli segenekleri sunmasiyla
beton yollar tm dunyada yaygin sekilde kullaniliyor.
seklinde konustu. Yaman yaptigi sunumda ayrica Dunya'da

beton yollarla ilgili son teknolojik gelismeleri paylast..

Silindirle sikistinlmig beton yollarla ilgili uygulama drneklerini
paylasan ve beton yallarin mevcut yollara gore ozellikle agir
tasit trafigi altinda daha uzun 6mUrlu olduguna dikkat ceken
TURKCIMENTO Teknik Asistani Barig Akbelen tlkemizde
son zamanlarda hizla yayginlasan SSB yol uygulamalarinin
saglamis oldugu teknik ve ekonomik Ustunluklerine dikkat
cekti. Akbelen, "Ulkemizin farkli bolgelerinde SSB yollarin
asfalt yollara gore sadece ilk yapimda bile %40 maliyet
tasarrufu  sagliyor. Dongusel ekonominin  hayatimizda
daha da yer ettigi bugunlerde beton yollann uzun servis
omurlerigyle yasam dongusu maliyetinde %40 bile agan
ekonomik avantajlar saglyor * dedi.

Katiimeilarin ilgiyle takip ettigi toplantinin ikinci gununde ise
SSB Yollarin meveut yollarla ekonomik Karsilastirmasi ve
kalite kontroluyle ilgili detayl bilgiler verildi. TURKCIMENTO
Ar-Ge Enstitisi'nde SSB'nin karisim tasanmi ve yol
uygulamasina iliskin kalite kontrol testlerinin laboratuvarda
incelenmesi firsatini buldular. Sadece 1,5 yilda kendi beton
santrallerini kurarak 70 km'yi asan SSB yol uygulamasi
yapan Kars Il Ozel Idaresi yetkilleri tecrubelerini diger

katiimcilar ile paylasti.

Etkinligin son gununde ise yetkililer ve TURKCIMENTO
heyeti Kirikkale Il Ozel Idaresi tarafindan uapilan SSB yol

uygulamalarini yerinde inceledi.

Concrete pavemnents are widely used all around the world, as
they are long-lasting, require less maintenance and repair, and
provide different options for different applications.” Yaman
also shared the latest technological developments in concrete
pavements in the world in his presentation.

Sharing the application examples of roller compacted concrete
pavements and pointing out that concrete roads have a longer
lifespan than current roads, especially under heavy vehicle
traffic, Barig Akbelen, TURKCIMENTO Technical Assistont,
invited attention to the technical and economic advantages
provided by the RCC pavement applications that have been
rapidly widespread in our country recently. Akbelen said, ‘In
different regions of our country, RCC pavernents provide 40%
cost savings compared to asphalt roads even only in the
first construction. With the long service lifespan of concrete
pavements, they provide economic advantages over even
40% in life cycle costs these days when the circular economy
is also more inclusive in our lives.”

On the second day of the meeting, which was followed with
attention by the participants, detailed information about the
economic comparison of RCC pavements with existing roads
and quality control was provided. They had the opportunity
to scrutinize the quality control tests of RCC's mixture design
and road application in the laboratory at TURKCIMENTO
R&D Institute. The representatives of Kars Special Provincial
Administration, which built their own concrete plants in only 15
years and implemented RCC pavements over 70 km, shared
their experiences with other participants.

On the lost day of the event the representatives and
TURKCIMENTO delegation examined the SSB pavement
applications onsite, which was carried out by Kirikkale Special
Provincial Administration.
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Fabrikalarin enerji birimi yetkililerini bir araya getirmek Uzere
her yil dizenlenen toplanti 10 Kasim 2021 tarihinde 66
sektor ust duzey yetkilisinin katiimi ile gergeklestirildi.

Bursa Cimento Genel MUduri ve TURKCIMENTO Enefji
Daimi Komite Bagkani Osman Nemli oturum baskanliginda
gerceklesen toplantida, sirasi ile TURKCIMENTO CEO'su
Volkan Bozay, Komite Bagkani olarak ve Oturum Bagkani
olarak Osman Nemli ve ETKB EV ve Cevre Dairesi Baskanin
acllis konusmalarini gergeklestirdiler.

Toplantida, Bakanlik uzmanlarinin 2020 yil enerji benchmark
¢alismasinin sunumunun yani sira ayni zamanda davetli
konusmaci olarak Bakanlik tarafindan verimlilik artirici
projeler, Enerji Arz GUvenligi Piyasalar ve Istatistik Dairesi
Baskanligi tarafindan enerji arz guvenlidi sorunlar, gozumler,
projeksiyonlar ve ¢cozom onerileri, EPIAS tarafindan YEK-G
sertifika mekanizmasi ve cimento sektorinun katilimi, Enerji
Ticareti Dernegi tarafindan enerji ticareti ve tedarikinde
mevcut durum, Bulk Trading S.A firmasi tarafindan ise ithal
komur ve petrokok piyasalarinin durumu ve beklentiler
konusunda detayl ve verimli sunumlar gergeklestirildi.

The meeting organized every year to bring together the
representatives of the energy units of plants was held with
the participation of 66 top executives of the sector on
November 10, 2021,

At the meeting held under the chairmanship of Osman
Nemli, Bursa Cement General Manager and TURKCIMENTO
Standing Committee on Energy, respectively Volkan Bozay,
TURKCIMENTO CEO: Osman Nemli as Committee Chairman
and Session Chairman; and MENR EE and Environment
Department Head made the inauguration speeches.

At the meeting, in addition to the presentation of the 2020
energy benchmark study by the experts of the Ministry,
productive presentations were made on efficiency increasing
projects by the Ministry as an invited speaker; on energy
supply security problems, solutions, projections, and solution
suggestions by the Energy Supply Security Markets and
Statistics Department; on the YEK-G certificate mechanism
and participation of the cement sector by EPIAS: on the current
situation in energy trade and supply by the Energy Trade
Association; and the situation and of the imported coal and
petroleumn coke markets and expectations by Bulk Trading SA.

¥

I NTLAR W

Cimento Sektoru Enerji Meslektaslar Toplantisi
10 Kasim 2021'de duzenlendi.
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TURKCIMENTOD

Fabrikalarin Uretim birimi yetkililerini bir araya getirmek Uzere
her yil duzenlenen toplanti 30 Kasim 20271 tarihinde 57

sektor Ust duzey yetkilisinin katiimi ile gerceklestirildi.

Oturum bagkanhgini Unye Cimento Genel Miduri Deniz
Arslan’in yaptgi toplantt EVCED tarafindan 2020 ylili enerji

benchmark calismasi sunumu ile basladi.

Toplantida, Paris Anlasmasl ve Cimento Sektorune Etkileri
ve Guncel Geligmeleri- Taahhutler (TURKGIMENTO), Covid19
ve Yesil Donusum'un Enerji Maligyetlerine Etkisi ve Enerji
Verimliliginin Artan Onemi (Escon Enerji), Cr VI mevzuatindaki
Son Durum, CR VI Indirgeme Methodlari ve Uygulamalar
(Bursa Cimento), Cimento Sektarunde Enerji Maliyetlerini
Dusurme Yallan- Klinker Uretiminde Kalsiyum Floror Kullanim
(Nuh Cimenta)i, Alternatif Yakit Yakma Teknolojileri, Cimento
Sektorunde HOT Disc Teknolojisi Uygulamasi(Cimsa,

Eskisehir) konulari ele da ayrica detayli sunumlarla ele alindi.

The meeting organized every year to bring together the
representatives of the production units of plants was held
with the participation of 57 top executives of the sector on
November 30, 2021

The meeting, which was chaired by Deniz Arslan, Unye
Cement General Manager, started with the presentation of
the 2020 energy benchmark study by EVCED.

At the meeting, the issues of the Paris Agreement and its
Impacts on the Cement Sector and Current Developments-
Commitments (TURKCIMENTO), the Impact of Covid 19 and Green
Transformation on Energy Costs and the Increasing Importance
of Energy Efficiency (Escon Energy), Latest Situation in the Cr VI
Legislation, CR VI Reduction Methods and Applications (Bursa
Cement), Ways to Reduce Energy Costs in the Cement Sector
- Use of Calcium Fluoride in Clinker Production (Nuh Cement)
Alternative Fuel Combustion Technologies, and HOT Disc
Technology Application in the Cement Sector (Cimsa, Eskisehir)
were also addressed with detailed presentations.

Cimento Sektorii Uretim Meslektaslar
Toplantisi 30 Kasim 20271'de dluzenlendi.

TlRKCIMENTO
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Fabrikalarin makine bakim yetkililerini bir araya getirmek
Uzere her yil dUzenlenen toplanti 2 Aralik 2021 tarihinde 36

sektor ust duzey yetkilisinin katiimi ile gergeklestirildi.

Oturum Bagkanligini TURKCIMENTO Makine Bakim  Alt
Komitesi Baskani, Vatorantim Hasanoglan Cimento Genel
MUdurt Bora Muslularin toplantida 2020 makine bakim
benchmark verileri ile galisma ozelinde yapilan dik farin
degirmenleri benchmark verileri konusunda sunumlar ve
interaktif tartismalar gergeklestirildi, serbest oturumda ise
Alternatif Yakit Kullaniminin indirekt Maligetleri ve Bakim

Uzerine Etkisi Uzerine fikir aligverisinde bulunuldu.

The meeting organized every year to bring together the
machinery maintenance representatives of plants was held
with the participation of 36 top executives of the sector on
December 2, 2021.

At the meeting held under the chairmanship of Bora
Muslular, Chairman of TURKCIMENTO Machine Maintenance
Subcommittee and Votorantim Haosanoglon Cement General
Manager, presentations and interactive discussions took
place regarding the 2020 machine maintenance benchmark
data and the vertical raw meal mills benchmark data and
ideas on the Indirect Costs of Alternative Fuel Use and its

Impact on Maintenance were exchanged in the free session.

2020 YILI CIMENTO SEKTORU
MAKINA BAKIM
KIYASLAMA CALISMASI

LA s ]

6

ThrucinmEnTo

Cimento Sektoru Makine Bakim Meslektaslar
Toplantisi 2 Aralik 2021'de duzenlendi.
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TURKCIMENTO

Fabrikalarin ilgili kalite birimi ve bagli beton tesislerine yonelik

duzenlenen egitime 17 kisi katiim saglad.

Kalite ve Cevre Kurulu, Kalite Sistem ve Belgelendirme
Birim Sorumlusu Nilufer Salbas tarafindan verilen egitimde
standardin detaylar saha uygulama ornekleri ile anlatild,
agrega alanindaki detay sorulara ise katilimcilar arasinda yer

alan AGUB Genel Sekreteri ve kurum uzmani yanit verdiler.

Ogurhan TEICAM OIER YUFCAL

17 people participated in the training organized for the respective

quality unit and affiliated concrete facilities of plants.

In the training lectured by Nilifer Salbas, Superintendent
of the Quality System and Certification Unit of the Quality
and Environment Board, the details of the standard were
instructed with field practice examples and the detailed
questions in the field of aggregate were answered by the
AGUB Secretary-General and the institution expert, who

were among the participants.

Coflar Tanin Sartag FAYIR

W lann

salh 30k scya Ipwk Tarniz
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s

TURKCIMENTO TS 706 EN 12620
Agrega Standartlar ve CE Isaretlemesi
Egitimi 8 Aralik 2021'de dlizenlendi.

TURKCIMENTO
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Her sene fabrikalarimizda galisan cevre bolumu yetkililerine
yonelik olarak gerceklestirilen Cevre Meslektaslar Toplantisi
bu yil 15 Aralik 2021 tarihinde gevrim igi olarak 40 kisinin
katilimi ile duzenlendi.

Cevre ve Iklim Degisikligi Komitesi Bagkani ve Medcem
Cimento Genel Mudurd Murat Kahya bagkanlidinda
gerceklesen toplantida Cevre, Sehircilik ve IKim Degigikligi
Bakanligi - Iklim Degisikligi Baskanlgi tarafindan Paris
Anlasmasl ve COP26 Glascow Saonrasi Gelismeler, TC.
Ticaret Bakanligl, Uluslararasi Anlasmalar ve Avrupa Birligi
Genel Mudurlugu, Tek Pazar, Rekabet ve Teknik Mevzuat
Uyum Dairesi tarafindan Yesil Mutabakat ve Fit for 55
Sinirda Karbon Duzenlemesi hakkinda bilgilendirici sunumlar
ile Global Cement and Concrete Association tarafindan
da 2050 Roadmap to Net Zero Concrete konusunda
bilgilendirmede bulunuldu.

The Environment Colloquium organized every year for the
representatives of the environmental department of plonts
was held online this year with the participation of 40 people
on December 15, 2021,

At the meeting held under the chairmanship of Murat
Kohya, Chairman of the Environment and Climate Change
Committee and Medcem Cement General Manager,
informative presentations were made by the Ministry of
Environment, Urbanization, ond Climate Change - Climate
Change Presidency on the Developments after the Paris
Agreement and COP26 Glasgow and TR. Ministry of Trade,
International  Agreements and General Directorate of
European Union, Single Market, Competition, and Technical
Legislation Complionce Department on the Green Agreement
and Fit for 55 Border Carbon Regulation, and the Global
Cement and Concrete Assaciation provided information on
2050 Roadmap to Net Zero Concrete.

TURKCIMENTO Cevre Meslektaslar Toplantisi
15 Aralik 2027'de diazenlendi.
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TURKCIMENTO

Birligimiz - koordinasyonunda sektor logjistik  sorunlaring
¢Ozum olabilmek ve yol gosterebilmek amaciyla 20 Aralik
2021 tarihinde 79 kiginin katiimi ile TURKCIMENTO Lajistikte
Yeni Rotalar ve Firsatlar” Webinar duzenlendi.

TURKCIMENTQ CEO'su Volkan Bozay'in moderatér oldugu
bu cevrim ici etkinlikte, UTIKAD Yonetim Kurulu Uyesi ve
Denizyolu Calisma Grubu Bagkani Cihan Ozkal denizyolu
tasimaciigl ve sektorel gelismelere iligkin genel bilgiler
verirken, Peakward Denizcilik ve Ticaret Ltd. Sti. Genel
MUdurd ve Deniz Ticaret Odasi Uyesi Okan Bayer ise gimento
ve kuru yuk tagimacilidi konusunda bilgiler aktard.

TURKCIMENTO New Routes and Opportunities in Logistics
Webinar was held under the coordination of our Association
on 20 December 2027, with the participation of 79 peaple,
to provide solutions to and guide the logistics problems of
the sector.

In the online event moderated by Volkan Bozay,
TURKCIMENTO CEQ, Cihan Ozkal UTIKAD Board Member
and Maritime Working Group Chairman, provided general
information regarding maritime tronsport and  sectoral
developments ond Okan Bayer, General Manager of
Peakward Denizcilik ve Ticaret Ltd. Sti. and member of the
Chamber of Shipping, informed about cement and dry cargo
transport.

Yenilenebilir Enerjide
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Birligimiz Uye sirketlerine bagl hazir beton tesisleri igin
gerceklestirilen Hazir Beton Meslektaslar Toplantisi 22 Aralik
2021 tarihinde ¢evrim igi olarak gergeklestirildi.

Beton Yollar Komitesi Bagkani, TURKCIMENTO Teknik
Danismani Prof.Dr. Ozgur Yaman tarafindan oturum
baskanlidr yapilan toplanti 20271 Yili Beton Yol ve Beton
Bariyer faaliyetleri hakkinda bilgilendirme ile basladi.
Sonrasinda ise TS 135715 standarding iliskin 30 Eylul 2021
tarininde yururluge giren degisiklikler hakkinda bilgilendirme
ve TS EN 206+A2 standardina iliskin 12 Nisan 2021
tarihinde yururloge giren degisiklikler hakkinda bilgilendirme
ile tamamlandi. Ardindan gergeklesen soru cevap bolumunde

katlimcilar sorularina yanit buldular.

Birligimiz tarafindan dusUk karbanlu ve dongusel ekonomiye
gegis sUrecinde tum paydaslanmiz ile birlikte hareket etmek
ve is birlikleri kurmak igin bir yol haritasi hayata gecirmeyji
hedefleme amaci ile Eylul 2027den bu yana duzenlenen
“DIGITALCEM DusUk Karbonlu Cimento & Déngusel Ekonomi
Seminerleri” webinar serisi duzenlenmektedir.

Bu kapsamda gergeklestirilen 4.seminer, "Kapsaminda
Hazir Beton Sektorinde Dusuk Karbonlu Urtnler ve Saha

Cement and Concrete World / No: 154 / November - December 2021

The Cement Sector Ready Mixed Concrete Colloquium
organized for ready mixed concrete facilities affiliated to
our Assaciation’s member companies was held online on
December 22, 2021.

The meeting, which was chaired by Prof Dr. Ozgdr Yoman,
Concrete Roads Committee Chairman and TURKGIMENTO
Technical Advisor, started with providing information about
the Concrete Road and Concrete Barrier activities in 2021,
Subsequently, it was completed with informing about the
changes to the TS 13515 standard that entered into force on
September 30, 2027, and the changes to the TS EN 206+A2
standard that entered into force on April 12, 2027, In the
question and answer session that took place afterwards, the
participants’ questions were answered.

Webinar series has been held under the title of “DIGITALCEM
Low Carbon Cement & Circular Economy Seminars” by our
Association since September 2027 with the aim of putting
a roadmap into service in order to act together with all our
stakeholders in the transition to low carbon and circular
economy and to establish collaborations.

The 4" seminar held within that scope through the
participation of 172 people on the subject of “Low Carbon

Uygulamalari” konusunda 172 kiginin katiimi ile 27 Aralik
2021 tarihinde tamamland.

Askale Cimento Teknik Genel Mudur Yardimcisi Caner
Turkyener moderatorligunde Agrega Ureticileri Birligi
adina Birlik Onursal Uyesi ProfDr. Atiye Tugrul, “Yesil
Agrega Endustrisi ve Saha Uygulamalari” konusunda, Katki
Ureticileri Birligi adina Birlik Teknik Komite Temsilcisi Ugur
Ersen Senbil Cimento-Beton-Kimyasal Katki Uggeninde
Surdurulebilirlik” hakkinda, Turkiye Hazir Beton Birligi adina
ise Birlik Genel Koordinatérid Asli Ozbora “Hazir Beton
Sektarinde DUstk Karbonlu Urinler ve Saha Uygulamalar”

konusunda birer sunum gerceklestirdiler.

Gergeklestirilen ¢ok basarill sunumlarin ardindan yapilan

soru-cevap bolumu ile etkinlik tamamlandi.

Products and Field Applications in the Ready Mixed Concrete
Sector Seminar” was completed on 27 December 20271.

Under the moderation of Caner Turkyener, Askale Cement
Technical Vice General Manager, presentations were made
by Prof.Dr. Atiye Tugrul, Honorary Member of the Aggregate
Manufacturers Association, on behalf of the Association,
on ‘Green Aggregate Industry and Field Applications;” by
Ugur Ersen Senbil, Technical Committee Representative
of Admixture Manufacturers Association, on behalf of the
Assaociation, on Sustainability in the Cement-Concrete-
Chemical Admixtures Triongle; and Asli Ozbora, General
Coordinator of Turkish Ready Mixed Concrete Association, on
behalf of the Association, on “Low Carbon Products and Field
Applications in Ready Mixed Concrete Sector.”

Following the very successful presentations, the event
ended with @ question-answer session held

Dusuk Karbonlu

Cimento & Dongusel
Ekonomi Seminerleri
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Burak ORHUN
TURKCIMENTO Yonetim Kurulu Baskan Yardimcis
Sabanct Holding Yap1 Malzemeleri Grup Baskan:

Vice Chairman of the Board of TURKCIMENTO
Chairman of the Building Materials Group of the Sabanci Holding

2021 yilinda Sabanci Yapi Malzemeleri
Grubu'nun 6ncu uygulamalari neler oldy,
degerlendirebilir misiniz?

Pandeminin  etkilerinin  nispeten daha azaldig 20271
yilr grubumuz icin basarilarla ve ilklerle dolu bir yil oldu.
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Could you evaluate what were the spearheading
practices of the Sabanci Building Materials
Group in 2021?

2027, in which the impacts of the pandemic became relatively
less, has been a year full of successes and firsts for our group.

Beyaz ¢imento is kolumuzun kiresel pazarda lider olma
yolculugunda ¢ok onemli bir adim gergeklestirdik ve
Ispanyada Avrupanin en buyik kapasiteli beyaz gimento
fabrikasi olan Bunol'u grubumuza kazandirdik. Dunya liginde
3'Unculukten 2'ncilige yukselerek dncu oyunculardan biri
olma pozisyonumuzu daha da guglendirdik. Bu satin alma
ile birlikte ayrica Mersin ve Eskisehirdeki beyaz cimento
kapasitelerimiz, ABD'deki beyaz cimento dgutme tesisimiz,
Italya ve Aimanya terminallerimiz ile genis bir Uretim ve dagitim
agina sahip bir yapinin en buyuk halkasini tamamladik. Bunol
fabrikasinin, hem sahip oldugu performans parametrelerinin
Turkiye'deki fabrikalanmiza ornek olacak olmasi nedeniyle,
hem de dogru dagitm agi optimizasyonu ile grup karliligini
artirmasl  ve girketimizin - koltdrel  cesitliligini  artirmasi
sebebi ile grubumuza buyuk bir pozitif katkisinin olacagina
inaniyoruz. Bu satin alim, sadece bir fabrika satin alimi
olmayip, ayni zamanda bir musteri portfoyu devri oldugu
icin dunyanin dort bir yaninda farkli musterilere de ulasarak

muUsteri portfoyumuzu genislettik.

Bunun diginda alternatif yakit kullanimin - artinimasini
grup sirketlerimiz icin en 6nemli gundem maddesi haline
getirdik. Iki sirketimizde de bu konuda yatinmlar yaparak,
alternatif yakit kullanimini maksimum sevigyeye gikartmay
hedefledik. ISG galismalarinda ise uenilikgi ¢ozimlere imza
atip, sirketlerimizin onceligi olan insan saglgr ve guvenliginde
basarill sonuglara imza attik.

2022 yiliigin Sabanci Yapi Malzemeleri
grubu agisindan genel olarak beklentileriniz,
hedefleriniz nelerdir?

2022'nin zorlu ancak bir o kadar da yeniliklerle dolu bir yll
olacagini 6ngoruyoruz. Sektdrumizu de etkileyecek olan
ve Onemi git gide artan surdurulebilirlik temasi ve bununla
baglantll Avrupanin sinirda karbon vergisi uygulamas!i ve
ayrica yurtici piyasasinin dinamikleri oncelikli konular olarak
goze garpiyor. 2022 yilinda énceligimiz Toplulugumuzun 2050
net sifir emisyon hedefleri dogrultusunds, surdurulebilirlik
galismalanmiza hiz kazandirmak olacak. Bu baglamda
alternatif yakit ve alternatif hammadde kullanim oranimizi
arttirarak, daha surdurulebilir, dusuk klinker icerikli Grunlerin
gelistiriimesine ve piyasaya surtlmesine oncelik verecediz.

Ihracat tum sektor paydaslarnin oldugu gibi bizim de ciddi
bir gelir kaynagmiz ve son 3-4 yilda gelirlerimizin yuzde
50'sini inracattan elde etmis bulunuyoruz. Ancak ihracattaki
is modelimizi gelistirmemiz hatta bambasgka bir acgidan

We took a very important step in the journey of our range of
white cement to be the leader on the global market and we
brought Bunol, which is located in Spain and which is the
largest-capacity white cement plant in Europe, to our group.
We strengthened our position as one of the leading players
even more, by rising from third to second place in the world
league. With that acquisition, we also completed the biggest
link of the possession of a structure of a wide production
and distribution network, with our white cement capacities in
Mersin and Eskisehir, our white cement grinding facility in the
US, and our Italy and Germany terminals. We believe that the
Bunol plant will provide our group with @ substantial positive
contribution because of the fact that it will set an example for
our plants in Turkey through its performance parameters and
that it increases the profitability of the group and the cultural
diversity of our company with the right distribution network
optimization. As the acquisition was not only a plant purchase
but also a customer portfolio transfer, we expanded our
customer portfolio by reaching different customers from all
corners of the world.

Besides, we made the increase of the use of alternative fuels
the most important agenda item for our group companies.
We aimed to raise the level of use of alternative fuels to
the maximum by investing in this regard in both of our
companies. When it comes to the OHS endeavors, we have
undersigned successful results in terms of human health and
safety, which is the priority of our companies, by achieving
innovative solutions.

What are your expectations and targets for the
Sabanci Building Materials group in general for
20227

We predict that 2022 will be a year that is challenging but
full of new things. The theme of sustainability, which will
also pose an impact on our sector and whose importance
is increasing gradually, as well as Europe’s initiative “Carbon
Border Adjustment Mechanism” and the dynamics of the
domestic market, appear as the priority subjects. In 2022, our
priority will be to accelerate our endeavors of sustainability
in line with our Group’s net zero-emission targets by 2050.
In this context, we will prioritize the development and market
launch of more sustainable products with low clinker content
by increasing our use of alternative fuels and alternative raw
materials.

Exportation is a critical source of income for us like in all
sector stakeholders and we have obtained 50 percent
of our revenue in the lost three-four years from exports.
Nevertheless, we think that it is conditional to develop
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bakmanin hem Sabanci Yapl Malzemeleri Grubu hem de
tm sektor oyuncular igin sart oldugunu dusunuyoruz.
Sabanci Yapr Malzemeleri Grubu olarak 2022 yilinda ihracat
pazarlarinda yerlesik oyuncu olma yonunde galismalarimizi
sonuglandirmayr planliyoruz. Buradaki ana amacimiz, ihracat
pazarlarinda yerel kabiliyetler gelistirip, son musteriye daha
yakin olmaya galismak.

iklim degisikligiyle micadele konusunda
fabrikalariniz bazinda ne tur ¢aligmalar
yapiyorsunuz?

Bildiginiz gibi Sabanci Holding olarak
2027 ylnin baginda "2050 Net
Sifir Emisyon” hedefimizi duyurduk.
Bu kapsamda topluluk vaadimizi
‘Surduralebilir bir yasam igin, 6ncu
girisimlerle  Tdrkiye ile dunyayl
birlestiririz’  olarak degistirdik. Hem
finansal hem de finansal olmayan
sektorlerde faaliyet gdsteren bir
holding olmanin zorluklar goz onune
alindiginda, net sifin tashhut etmek
bizim icin kolay degildi. Ancak gegen
yil, pek cok ulkenin iklim hedeflerini
artirmasinda en buyuk itici gug alan
Sinirda  Karbon Duzenlemesinin
baslatimasindan ve ABD'nin Paris
Anlasmasina yeniden Kkatilmasindan
once bile, Topluluk olarak net sifiremisyon olmaya Karar verdik.
Turkiye'de bunu taahhut eden ilk Holding olduk. 2020 yilinda
Toplulugumuzda Ar-Ge ve cevresel harcamalarin toplam
buyuklugu 287 milyon TL olarak gerceklesti. Surdurdlebilirlik
odakll Ar-Ge faaliyetlerinin toplam Ar-Ge igindeki payi ise
yUzde 44'e ulast. Bu orani kisa vadede yuzde 70'in Uzerine
¢ikarmay! hedefliyoruz.

Cimento is kolumuzun bu hedefin yakalanmasinda ¢cok cnemli
bir rolU var. Ar-Ge calismalarmiz ile yurtdisinda birgok projede
yer alarak en yeni teknolgjileri fabrikalarimizda deniyoruz.
GCCAIin baslatugr dekarbonizasyon ve sifir karbon beton
arastirma girisimi olan Innovandinin destekgilerinden biri ve
endustrigyel partneriyiz. Bu girisimin yaptd tum ¢alismalara
aktif olarak katllm sagliyor ve gelismeleri yakindan takip
ediyoruz. Bunun disinda hem yurtiginde hem yurt disinda
alternatif yakit kaynaklannin bulunmasina ©zel ¢aba sarf
ediyoruz. Alternatif yakit kullamimini arttirmak igin atik besleme
sistemleri yatinmlar yapip, alternatif yakit kullanim oranlanmizi
Avrupa Ureticileri seviyesine ¢ikartmayr hedefliyoruz.
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our export business model and even look at it from an
entirely different point of view for both the Sabanci Building
Materials Group and all sector actors. As the Sabanci
Building Materials Group, we plan to finalize our work to
become an established actor on export markets in 2022,
Our main objective at this point is to try to be closer to the
end customers by developing local capabilities in export
markets.

What kind of work do you conduct on the basis of
your plants in terms of the fight against climate
change?

As you know, we, as the Sabanci
Holding, announced our ‘2050 Net
Zero Emission” target early in 2021
Within this scope, we altered our group
promise as 'We unite Turkey and the
world with pioneering initiatives for a
sustainable life! Committing to net-
zero was not easy for us in view of the
challenges of being a holding active
in both the financial and non-financial
sectors. Last year, however, even
before the commencement of Carbon
Border Adjustment Mechanism,
which is the biggest impulse for many
countries to increase their climate
targets, and before the US’s rejoining
the Paris Agreement, we, as the Group,
committed to net-zero emissions. We
became the first Holding in Turkey that committed it. In 2020,
the total size of the R&D and environment expenditures in
our Group took place as 287 million TL. The share of the
R&D operations with the focus on sustainability in total R&D
reached 44 percent. We aim to bring this ratio to above 70
percent in the short term.

Our cement line of business plays a very critical part in
achieving that target. Through our R&D studies, we try the
latest technologies in our plants by taking part in many
projects abroad We are one of the supporters and industrial
partners of Innovandi, which is the decarbonization and
zero-carbon concrete research initiative launched by GCCA.
We participate in all the endeavors of this initiative actively
and keep track of the developments closely. In addition, we
make special efforts for finding alternative fuel resources
both domestically and abroad. We aim to raise our alternative
fuel utilization ratios to the level of European producers by
making investments in waste feeding systems in order to
increase the use of alternative fuels.

Yapi malzemeleri grubumuzda, cevresel acidan daha verimli
ozelliklere sahip 35 gimento ve beton Urinimuz bulunuyor.
Mesela Akcansanin 6zel Urnlerinde 1803 Betan Urununde,
geri kazanimis alternatif hammadde kullanimi ile Grdndn
gevreye olan etkisi standart Urune kiyasla yuzde 55 oraninda
azaltld.

Cimento is kolumuzda, Canakkale Koprusu igin Urettigimiz
betona bir yenilik daha getirdik ve igerisine bir akilll sensor
yerlestirdik. Bu sensorle kopranun yorulmasini takip ederek,
koprunun ne zaman bakima ihtiyacr olacagini kestirebilecediz.
Cimento sirketlerimiz yillardir alternatif yakit kapsaminda
sehirlerimizin ¢oplerini ve atiklanini yakiyorlar. Bu yolla bu
¢opleri yeniden ekonomiye kazandirirken, bu goplerin karbon
salinimi daha az oldugu igin gevresel etkimizi de azaltyorlar.
Sadece Buyukeekmece fabrikamizda son 5 yilda 1 milyon ton
atg ekonomiye geri kazandirarak, Istanbul'un atik sorununa
¢ozum ortag olduk.

Sabanci Universitesi Yonetici Geligtirme Birimi EDU ig birligi
ile hazirlanan Sanayi Liderleri programimizda, Sanayi, Yapi
Malzemeleri ve Enerji Grubu sirketlerindeki teknik yoneticilerin
ve muhendislerin, mesleki ve liderlik bilgilerini, dedisen
teknolojinin, dijitallesmenin, inovasyonun, isin gelecedine
uyum trendlerinin yarattgr ihtiyacglara uygun olarak
yeniliyoruz.

In our building materials group, there are 35 cement and
concrete products of ours, which have environmentally more
efficient properties. For example, with the use of recycled
alternative raw materials in 1803 Concrete products across
Akecansa’s special products, the environmental impact of a
product has been dropped by 55 percent compared to a
standard product.

In our cement line of business, we brought along another
innovation to the concrete we produced for the Canakkale
Bridge and placed a smart sensor in it. We will be able to
estimate when the bridge needs maintenance by monitoring
the fatigue of the bridge with that sensor. Our cement
companies have been burning the garbage and waste of our
cities within the scope of alternative fuels for years. This way,
while bringing that garbage back into the economy, they
also reduce our environmental impact as that garbage has
less carbon emissions. We have been the solution partner
of Istanbul’'s waste problem by recovering one million tons
of waste to the economy in the last five years only in our
Buyukgekmece plont.

In our Industry Leaders program prepared in collaboration with
EDU, which is the Sabanci University Executive Development
Unit, we renew the professional and leadership knowledge of
technical executives and engineers in the Industry, Building
Materials, and Energy Group companies in line with the needs
created by changing technology, digitalization, innovation,
and adaptation trends to the future of business.

GCCA-Innovandi Destekgi ve EndUstriyel Partnerleri
The Supporters and Industrial Partners of GCCA-Innovandi
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Son olarak eklemek istedikleriniz...

Turk ¢imento endUstrisi 2018'den beri ¢ok zor bir sUrecten
geciyar. Surekli artan kapasite ve ortaya gikan arz fazlasi
maalesef tum Ureticileri zorluyor. Ancak sektdrumuz tim bu
zorluklarin Ustesinden gelecek bilgi-birikimine ve tecribeye
sahip. Ulkemizin menfaati agisindan sektor olarak ihracatta
daha skilci gozimler Uretmemiz sart. IKim degisikigi ile
mucadelede gimenta sektorine ¢ok buyuk gorev dusuyor.
Bu gorev sadece 1-2 kurumun dedil, bu sektorde faaliyet
gosteren Turkiyeden ABD'ye, Cin'den Peru'ya tum dunyada
faaliyet gosteren kurumlarin sorumlulugunda. Bizler de Turk
Ureticiler olarak elimizi tagin altina koymali ve gelecek nesillere

daha yasanilabilir bir gelecek birakmaliyiz.
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What are things you would like to finally add...

The Turkish cement industry has been going through
a highly challenging process since 2018. The capacity
that keeps increasing and the resulting excess supply
unfortunately pose difficulties on all producers. Our
industry, however, has the knowledge and experience
to overcome all such challenges. It is conditional for the
interest of our country that we, as the sector, produce
more rational solutions in exports. The cement sector has
a huge task in the fight against climate change. This task
is not only the responsibility of a handful of institutions but
also the ones, ranging from Turkey to the US, from China
to Peru, operating in this sector all around the world. As
Turkish producers, we must take responsibility and leave a
more inhabitable future to forthcoming generations.
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Avrupa: Yatirmm Yapin, Elden Cikarin,

Degerlendirin

Europe: Invest, Divest, Asses

Girig

ICR, ekonomilerin 2020-21de Bat, Orta ve Dogu Avrupa'da
nasil ilerledigini ve Avrupa'nin 6nde gelen g¢imento
Ureticilerinin sadece pandemiden kurtulmak igin degil, ayni
zamanda emisyon duzenlemeleri sikilastikca ve daha yalin
ve daha gevreci Uretime duyulan ihtiyag arttikea, onlerinde
yer alan zorluklara hazirlanmak igin hangi adimlart atugini
inceledi.

Ana Metin

24 Ocak 2020'de Fransa'da ilk vakanin tespit edilmesinden
beri, Haziran 2027in sonu itibariyla, Avrupa genelinde 54,5
milyondan fazla onaylanmig COVID-19 vakasi goruldu.
2020'nin ilk ¢eyredinde, artan sayida Avrupa hukumetinin,
virisun yaylmasini kontrol altina alma hedefiyle kisitlayici
onlemler uyguladigi goruldu. Bu tedbirlerin Avrupa ekonomileri
Uzerindeki etkisi, tUketici harcamalarinin dusmesi, issizlik
oranlarinin artmasi ve isletmelerin kapanma tehlikesiyle karsl
karsiya kalmasiyla hizli bir sekilde aciklik kazandi. Avrupa'daki
hukumetler, ekonomileri canlandirmaya ve ingaat gibi baslica
endUstri sektorlerini desteklemeye yardimcei olmak Uzere bir
dizi canlandirma paketini uygulamaya koydu.

Bati Avrupa

Bati Avrupa'daki ulkeler, Avrupa’nin COVID-13 savasinin
merkez UssU alarak, en kati eve kapanmalarin bazilarini
gordu. Pandemiden once Italya'nin ingaat sektard, 2008
¢Okusunun ardindan yillarca suren gerileme  sonrasinda
2019'da onceki yilin ayni doénemine gore yuzde 2,9 artisla
iylesme belirtileri gosteriyordu. Gegen yll, italya'daki ingaat
yatinmlannin yuzde 101 azaldig, konut disi is ve ev ingaat
sozlesmelerinin onceki yilin ayni ddnemine gore sirasiyla
yUzde 13,5 ve yuzde 12,5 oraninda dustugu goruldu. 3¢20'de
ihracat ve i¢ tuketimin destegiyle cimento talebinde belirgin
bir toparlanma gorulmesine ragmen, enfeksiyon oranlarnin
artmaya baslamasiyla birlikte, 4C’de gidisat yeniden
yavasgladi. Ingaat yatinminin konut ve yenileme caligmalarinin
etkisiyle, 20271 yilinda artmasi bekleniyor ¢unku AB fonlar
buyuk Olcekli altyapl  projelerinin - baglamasina  imkan
tanimaktadir.

Fransa'da, insaat faaliyet duzeyi Mart-Mayis 2020'de onemli
olgude etkilenmis olsa da, durum 2020 ylinin Haziran
ayindan itibaren, 1Y20'nin kayplarini kismen telafi eden
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Introduction

ICR looks at how economies have fared across western,
central and eastern Europe over 2020-21 and what
action Europe’s leading cement producers are taking to
not only recover from the pandemic but also prepare for
the challenges that still lie ahead as emissions regulations
tighten and the need for leaner, greener production ramps up.

Main Text

By the end of June 2027, there were over 54.5m confirmed
cases of COVID-19 across Europe, since the first case
was detected in France on 24 January 2020. The opening
quarter of 2020 saw a progressive number of European
governments implement restrictive measures in a bid
to contain the spread of the virus. The impact of these
measures on European economies was quickly evident as
consumer spending declined, unemployment rates jumped
and businesses faced closure. Governments across Europe
introduced a roft of stimulus packages to help boost
economies and shore up key industry sectors, such as
construction.

Western Europe

As the epicentre of Europe's COVID-19 battle, countries
across western Europe saw some of the strictest
lockdowns. Prior to the pandemic, Italy's construction
sector was showing signs of improvement, up 29 per
cent YoY in 2019, following years of downturn after the
2008 crosh. Last year saw construction investment in
Italy decline by 101 per cent with non-residential work
and housebuilding contracting by 13.5 and 12.5 per cent
YoY, respectively. Although a marked recovery in cement
demand was seen in the 3020, supported by exports and
domestic consumption, things slowed again in the 4Q as
infection rates started to rise. Construction investment
is expected to expand in 2027, driven by residential and
renovation work, as EU funding enables large-scale
infrastructure projects to get underway.

In France, although the level of construction activity was
significantly impacted in March-May 2020, the situation
improved notably from June that year with the rebound
partially making up for the losses of the TH20. Last

bir toparlanma ile birlikte, kayda deder bir sekilde iyilesme
gostermistir. Gegen yil gimento tuketimi yuzde 7,5 daralarak
1789Mt’a dusmus, ancak Kuresel Cimenta Raporunun 14.
Baskisina (GCR14) gore, Paristeki 2024 Yaz Olimpiyatlar
oncesinde projelerdeki artisla desteklenen, yillik %6,5 artisla
2021de gimento tuketiminin 19,039 milyon tona ulasacad
tahmin edilmektedir. Bununla birlikte, artan girdi maliyetleri,
Lafarge France ve Ciments Frangais gibi dreticileri 20271de
ES/t civarinda fiyat artislan ve 2020'de E0.S4/t olan
gevresel inovasyon katkisi ile birlikte yaklasik E2.20/tluk
fiyat artislanni duyurmaya yoneltti.

En buyuk isveren ve tum ekanomiigin bir tUr istikrar saglayici
olan Almanya, 2020'nin baslarinda talebin surdurulmesine
yardimel olan olumlu havadan dolayl insaat sahalarini
kapanmalar suUresince agik tuttu. GSYH'deki onceki yilin
ayni donemine gore yuzde 11310k daralmaya ragmen,
Temmuz ayinda ekonomiyi canlandirmak icin 130E milyar
vergi ve harcama onlemi paketi duyuruldu. GCR14'e gore,
sanayi asin kapasite ile mucadele etmeyi surdurUrken,
Almanyadaki cimento tuketimi, beklemede olan konut
insasini  destekleyecek sekilde, 2019'da  2866Mtdan
2020de 28,67Mta yukselirken, 2021de marjinal bir dusus
gostermesi beklenmektedir.

Pandeminin Ispanya ekonomisi Uzerindeki etkisi, yiksek
duzeyde turizme dayall olarak hareket etmesi nedeniyle
Avrupa'da en yogun etkilerden birisi oldu. Onemli olmayan
tUm ingaat isleri Nisan 2020'de askiya alindi ve bu da, 0 ay
¢imento tuketiminde, nceki yilin ayni dénemine gore yuzde
S0'lik bir dususe neden oldu. 2020 yilinin gcimento Uretimi,
2019 ylindski 1747Mt'ye nazaran 16/12Mt'ye duserken,
konutinsasi 2019 yilinda 79.578 iken, 59.942'ye gerilemistir.
Baz buyuk olcekili altyapi projeleri su anda devam etmekte
ve kanut eksikligi, dusUk bir tabanda olsa da, Nisan 2021de,
onceki yilin ayni ddnemine gore yuzde 116 buyuyen gimento
pazariyla, potansiyel bir konut insasl buyumesi anlamina
gelmektedir. 2027in sonunda Ingaat sektorine tahsis edilen
Avrupa fonlarinin daha buyuk bir etkisi olacaktr.

Birlesik Krallk, COVID-1S ve Brexitin bir arada gelen
zorluklanyla kars! karsiya kaldi. Kisitlayicr dnlemler sirasinda
santiyeler agik kalsa da, GCR14'e gore ¢imento tuketimi
2019dski 116Mtdan 2020de 105Mta geriledi. 1C27de
duyurulan, altyapiya ‘nesilde bir kere" yapilan yatinmia,
2Y20de konut ingaatl ve ticari faaliyetlerde guclu bir artis
goruldu. 2021 Haziran ayi itibariyls, ingaat ciktis, yeni
yuksek hizli demiryolu agi HS2, Thames Tideway Tuneli
ve Birminghamdaki 2022 Commonwealth Oyunlar’nin
hazirliklan gibi 6nemli projeler nedeni ile son 24 ylin en
yUksek duzeyine ulasti. Ancak, basta ABden gelenler olmak
Uzere, ingaat malzemelerinde ciddi oranda gorulen eksiklik,

year cement consumption contracted by 7.5 per cent to
1789Mt but, according to the Global Cement Report 14th
Edition (GCR14), this is forecast to reach 19.039Mt in 2027,
up 6.5 per cent YoY, supported by a surge in projects chead
of the 2024 Summer Olympics in Paris . Rising input costs,
however, are prompting producers such as Lafarge France
and Ciments Frangais to announce price rises of around ES/t
in 2021 along with an environmental innovation contribution
of approximately E2.20/t, up from E0.94/t in 2020.

As its biggest employer and something of a stabiliser for the
entire economy, Germany kept its construction sites open
throughout lockdowns with favourable weather helping to
sustain demand in early 2020. Despite GDP contracting by
11.3 per cent YoY in the 2020, June saw the government
announce a E130bn package of tax and spending measures
to boost the economy. According to GCR74, cement
consumption in Germany rose slightly from 28.66Mt in
2019 to 2867Mt in 2020, on the back of pent-up residential
construction, although itis forecast to dip marginally in 2021
as the industry continues to struggle with overcapacity.

The impact of the pandemic on the Spanish economy has
been one of the most intense in Europe due to its high
reliance on tourism. All non-essential construction work was
suspended in April 2020, resulting in a 50 per cent YoY fall in
cement consumption that month. Cement production for the
year came in at 16.12Mt, compared to 1747Mt in 2019, while
the number of building permits for residential construction
fell from 79578 in 2019 to 59942 in the following year.
Some large-scale infrastructure projects are now going
chead and a housing shortage means potential residential
construction growth, with the cement market expanding
by 116 per cent YoY in April 2027, albeit from o low base.
European funds allocated to the construction sector will
have a greater impact at the end of 2021.

The UK has faced the twin challenges of COVID-19 and
Brexit. Although construction sites remained open during
restrictive measures, cement consumption declined from
116Mt in 2019 to 10.5Mt in 2020, according to GCR14. A
strong pick-up in housebuilding and commercial activity
was seen in the 2H20 with a once-in-a-generation
investment in infrastructure announced in the 1027 By
June 2027, construction output hit a 24-year high, driven
by key projects such as the new high speed rail network
HS2 the Thames Tideway Tunnel and preparations for the
2022 Commonwealth Gomes in Birmingham. However,
severe shortages of building materials, particularly from the
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kereste, celik ve boya gibi Urtnlerin fiyatlarini yukselmeye
zorlamaktadrr.

Orta Avrupa

Polonya Cimento Birligine gore, 2018de 19,44Mt olan i¢
talebin 2019'da 1970Mta ¢ikugr Polonya, Avrupanin en
buyuk ikinci gimento pazari. Talep 2020'de daha da artarak
2012Mtna ulasmistir. COVID-19'un 2020'deki insaat faaliyeti
Uzerindeki orta duzeydeki etkisi, cimento talebinin bir dnceki
ylla benzer bir dizeye ulasabildigi anlamina gelmektedir.

Polonyall ¢imento Ureticileri, eski proses hatlarinin
degistiriimesine, proses verimliliginin arttunimasina ve hem
ikincil hammaddelerin hem de su anda Polonya cimento
endustrisinin yakiinin  yuzde 70'ini olusturan  alternatif
yakit kaynaklarinin kullaniminin genigletilmesi icin yapilan
yuksek yatinma ragmen, artan karbon emisyonu ddenekleri
maliyetiyle mucadele etmektedir.

Romanya'da, cimento tuketiminin 2019'da 10,4Mt'dan
2020de 1MMta yukseldigi ve sonraki yl tahmini 11,8Mt
oldugu goruldu. 2C20'de ingaattaki buyume, onceki yilin ayni
donemine gore yuzde 11'e dusty, ancak Haziran 2020de,
konut digi ve konut insaatl tarafindan yonlendirilen 3C'de
yuzde 157e yukselerek sektorun ABdeki en hizli buyume
oranini sergiledi.

Macaristands, hUkumetin AB'nin en buyuklerinden biri olan
GSYiIHnin yuzde 20'si tutarindaki kriz karsiti canlandirma
paketine ragmen, GSYIH 2020'de yuzde 6,1 daraldi ve ingaat
Uretiminin yuzde 12-15 oraninda dustugu bildirildi.

Dogu Avrupa

139Mta cimento Uretim kapasitesinin ev sahibi olan
Turkiye'de, ¢imento tuketiminin 201S'da 48Mtluk dusuk
bir tabandan 2020'de 584Mta yukseldigi goruldu ve
Avrupa genelindeki trendin gogunu karsiladi. Mart 2020'de
ekonomi pandemi nedeniyle dnemli duzeyde yavaslarken,
hukumet 12,2 milyar ABD dalar tutarninda bir ‘ekonomik
istikrar kalkani” paketi agikladl. GCR14'e gore, Ulkenin 2019-
23 igin 11. Kalkinma Plani kapsaminda insaat faaliyetindeki
canlanma ile birlestiginde, ¢imento talebinin 20271 yilina
kadar 61Mta ¢gikmasl beklenmektedir. Yerli retim ihracatla
desteklenmeye devam edecek olsa da, kapasite fazlasi
endUstri konsolidasyonuna ya da oyuncularin pazardan
ayriimasina sebep olabilir.

Ukrayna 2020'de GSYIHde yuzde 72 daralma bildirmesine
ragmen, gnumuzdeki bes yil icinde 20 milyar ABD dolar
altyapr yatinmi vaat eden yeni Cumhurbaskani Ulkenin
¢imento talebini 2019'da S/19SMt'dan 2020de tahminen
9,764Mta yukseltti. Drive Ukraine 2030 programinin bir
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EU, areforcing prices of items such as timber, steel and paint
to soar.

Central Europe

Poland is Europe’s second-largest cement market with
domestic demand coming in at 19.70Mt in 20719, compared
to 1944Mt in 2018, according to the Polish Cement
Assaciation. In 2020 demand improved further to 2012Mt.
The moderate impact of COVID-19 on construction activity
in 2020 means that cement demand was able to reach a
similar level to the previous year.

Polond's cement producers are also grappling with the
rising cost of carbon emission allowances, despite heavy
investment in replacing old process lines, increasing process
efficiency and expanding use of both secondary raw
materials and alternative fuel sources, the latter of which
now account for 70 per cent of the Polish cement industry’s
fuel

Romania has seen its cement consumption improve from
104Mt in 2019 to TIMt in 2020 and an estimated 118Mt in
the following year. In the 2020 growth in construction eased
to 71 per cent YoY but climbed to 15.1 per cent in the 3Q with
June 2020 seeing the sector's fastest growth rate in the EU,
driven by non-residential and residential construction.

In Hungary, despite the government's anti-crisis stimulus
package amounting to 20 per cent of GDP, one of the largest
in the EU, GDP contracted by 6.1 per cent in 2020 and
construction output reportedly slumped by 12-15 per cent.

Eastern Europe

Home to 139Mta of cement production capacity, Turkey
saw its cement consumption advance from a low base of
48Mtin 2019 to 584Mtin 2020, bucking much of the trend
across Europe . While the economy slowed dramatically
in March 2020 due to the pandemic, the government
announced an ‘economic stability shield” package of
USS12.2bn. Coupled with a resurgence in construction
activity under the country's 11" development plan for
2019-23 cement demand is forecast to expand to 61Mt
by 2027, according to GCR14. While domestic production
will continue to be supported by exports, excess capacity
may result in industry consolidation or players leaving the
market.

Despite Ukraine reporting o 72 per cent contraction in
GDP in 2020, a new president promising USS20bn in
infrastructure investment over the next five years boosted
the country’s cement demand from S.199Mt in 2013 to an
estimated 9.764Mt in 2020. Growth in housing and other

pargasl olan konut ve diger projelerin 2022 yilina kadar
tUketimi 10,3Mt’a yukseltmesi beklenmektedir.

2020'de, COVID-19 ve petrol fiyatlaninda keskin bir dustsle
karsi karsiya kalan Rusya'nin, gimento tuketiminde, onceki
yihn ayni dénemine gore yuzde 2,7 daralma gorulurken,
uretim 1C271de, dnceki yilin ayni ddnemine gore yuzde 8,8 ile
dusUs gostermeye devam etti. Cimento tUketiminin, konut
ve yol altyapr yatinmiariyla toparlanmasi dncesinde, 2019'da
578Mtdan 2021de 55395Mt’a dusmesi beklenmektedir.

Avrupa Yesil Anlagmasi

COVID-19, Avrupall gimento Ureticilerinin karsl  karsiya
kaldig tek zorluk degil. AB Emisyon Ticareti Plani (EU ETS),
blogun emisyonlar azaltma hedefinin merkezinde olup,
yakin zamanda Avrupa iklim yasasinda yerini almis olan
bir tashhuttur. Bu surecin IV. Agsamasi 20271de yurUrluge
girecek ve mevcut emisyon odeneklerinin sayisl, 2013-
20deki yillik yuzde 1.74'luk orana nazaran 2021-30'da yillik
yuzde 2.2 oraninda dusus gosterecek.

Cimento sirketlerinin emisyonlarni Karsilamak icin halen
yeterli ddenege sahip olmalar gereklidir ancak bunu
yapmanin maliyeti de artmaktadir ve Mart 2020'dekKi
yaklasik E19/tden Nisan 20271e kadar neredeyse E45/t'ye
ve Temmuz 20271e kadar ise ES8/tnin Uzerine gikmisgtir.
AB'nin san donemde taahhidunu arttirmasi ve simdi 2030'a
kadar en az yuzde 55'lik emisyon kesintileri hedeflemesiyle
birlikte, bazi uzmanlar 2030'a kadar E100/t tahminiyaparken,
karbon fiyatlaninin daha da artmasi beklenmektedir. Bu
durum da, gimento Ureticilerini, fiyat artislan uygulamaya,
aglarini yeniden yapilandirmaya ve gevre Uzerindeki etkilerini
azaltmak Uzere yeni Urun ve teknolojilere olan yatinmlarini
hizlandirmaya zorlamaktadir.

Sirketleri, daha dusuk Uretim maliyetleri arayisinda Uretim
tesislerini AB disina tasimaktan caydirmak Uzere, ‘karbon
sizintisi” olarak bilinen bir edilim olan Sinirda Karbon
Duzenleme Mekanizmasi (CBAM) onerilmistir. Bu da, Avrupa
Ureticilerinin yabanci Ureticiler ile esit duzeyde rekabet
edebilmesi icin, AB'ye giren tum cimenta Urunleri Uzerinde
bir CO, Ucreti almayr icermektedir. AB'ye ihracat yapan
sirketlerin, UrUnlerinde bulunan emisyonlar hakkinda yillik
olarak rapor vermesi ve buna karsilik gelen miktarda karbon
izni satin almasi zorunlu olacakrr.

Avrupa'ys, entegre tesislerin isletimesine alternatif olarak
Klinkerithal etmek, Uretim maliyetlerini dusurmeyi amaglayan
bir baska egilimdir. Simdiden, Cem'In'Eu Fransa'da bu modeli
kullanan iki Uretim tesisi (Aliénor Ciments ve Rhane Ciments)
vardir. Klinker deniz yoluyla Séte'deki bir depolama tesisine
getirimekte ve oradan da tren ya da mavna ile bolgenin
ortasinda yer alan Uretim tesislerine tasinmaktadir. Yeni
Cem’In'Eu tesisleri su anda Ingiltere, Fransa ve Polonya'da
yapim agamasindadir.

projects as part of the Drive Ukraine 2030 programme are
expected to increase consumption to 10.3Mt by 2022.

Faced with COVID-19 plus a steep fall in oil prices, Russia
saw cement consumption contract by 2.7 per cent YoY in
2020, while production continued to show an 8.8 per cent
YoY decline in the 1021 Cement consumption is expected
to fall from 578Mt in 2019 to 55.95Mt in 20217 before
recovering on the back of housing and road infrastructure
investment.

The European Green Deal

COVID-19 is not the only challenge facing European
cement producers. The EU Emissions Trading Scheme (EU
ETS) is central to the bloc’s goal of reducing emissions, a
commitment that has recently been enshrined in European
climate law. Phase IV of this process comes into force
in 2027 and will see the number of emission allowances
available decline by an annual rate of 2.2 per cent in 2021-
30, compared to an annual rate of 174 per cent in 2013-20.

Cement companies are still required to have sufficient
allowances to cover their emissions, but the cost of doing
S0 is escalating, rising from around E19/t in March 2020 to
almost E45/t by April 2027 and over E58/t by July 2021
With the EU recently increasing its commitment and now
aiming for emission cuts of at least 55 per cent by 2030,
compared to the previous target of 40 per cent, carbon
prices are only expected to rise even further, with some
experts predicting E100/t by 2030. This is forcing cement
producers to implement price increases, restructure their
networks, and speed up investment in new products and
technologies to reduce their impact on the environment,

To deter companies from relocating production facilities
outside the EU in search of lower production costs, a trend
known as ‘carbon leakage, the Carbon Border Adjustment
Mechanism [CBAM) has been proposed. This involves placing
a CO2 charge on all cement products entering the EU so
that European producers can compete on equal footing
with foreign manufacturers. Companies exporting to the EU
would have to report annually on the emissions embedded
in their products and purchase a corresponding amount of
carbon allowances.

Importing clinker to Europe as an alternative to operating
integrated facilities is another trend aiming to reduce
production costs. Cem’In’Eu already operates two production
sites in France [Aliénor Ciments and Rhone Ciments) using
this model. Clinker is brought in by sea to a storage facility
in Sete, from where it is transported by train or barge to
production sites located in the heart of a region. New
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Dusuk Karbon ve Karbon Notrlige Yatirnm
2020-21de en gorunur hale geldigi Uzere, tum onde gelen
Avrupall gimento Ureticileri, 2030a kadar CO, emisyonlarini
azaltma ve 2050'ye kadar net sifir karbon notriugune ulasma
taahhutlerini kamuya acikladilar. Bu, alternatif yakitlarin
kullaniminin - artinlmasi,  karbon  yakalama  teknolojisine
yatinm yapiimasi ve Holcim'in ECOPact ve Susteno'su ve
Cemex Espafia'nin Vertua® dusuk karbonlu Urdn portfayu
gibi dusuk karbonlu ve karbonsuz Urunlerin gelistirimesi ile
gerceklestiriimektedir.

HeidelbergCement, dunyanin ilk endustriyel olgekli karbon
yakalama ve depolama (CCS) prajesini Narveg'teki Brevik
fabrikasindaki bir gcimento tesisine kurmayr planlamaktadir.
400.000 tpa CO, yakalama kapasitesine sahip olan tesis
2024'te tamamlanacak ve tesiste Uretilen ¢cimentodan
kaynaklanan emisyonlarda yuzde 5S0'lik azalma ile
sonuglanacak. Sirket ayrica, Isvecin Gotland adasindaki
Slite'de tesisin kapasitesini, 2030 yilindan itibaren 1,8Mta'ya
kadar CO, yakalayarak dinyanin ilk karbon notr gimento
fabrikasi haline gelmek Uzere yukseltmektedir.

Bu arads, Dusuk Emisyon Yogunluklu Kireg ve Cimento-2
(LEILAC) projesi, 2025 yilina kadar Almanya’daki
HeidelbergCement'n Hannover fabrikasinda endUstriyel
Olcekte LEILAC teknolojisini uygulamayl amaclamaktadir.
Sirket ayrica, CO, emisyonlarini 2030 kadar 10Mt azaltmak
amaciyla, Hanson Padeswood gimento fabrikasi ile Birlesik
Krallik'taki HyNet Kuzey Bati konsorsiyuma katildi.

Portfoy Degerlendirmesi

Pandemi, cogu cimento sirketi icin, nerede ve nasil faaliyet
gosterdiklerini ve bu faaliyetlerini nasil daha verimli bir sekilde
yapabilecekKlerini degerlendirme firsati getirdi. Bu da, nde
gelen oyuncularin ¢ogdu, daha az elverisli oldugu dusunulen
varliklar elden gikarmak ve gelirleri borg 6demek veya yeni
pazar segmentlerine girisler yapmak igin kullanmak Uzere bir
miktar ‘portfoy rotasyonu’ Ustlendiklerinden dolay, bir takim
birlesmeler, iktisaplar, fabrika kapanmalar ve madernizasyon
programiarinin olusmasina yol agmistr.

Holcim, Fransa'daki Havre ve La Couronne tesislerini
2016 yilinda 6gutme Unitelerine donusturerek ve 2018'de
Martres-Tolosane islerini modernize etmek igin E100m'den
fazla yatinm yaparak, birkag yildir daha kiguk bir modernize
edilmis tesis agina odaklanma stratejisini uygulamaktadir.
2021 Subat ayinda, Fransanin Alpes-Maritimes bolgesindeki
Contes fabrikasini 2022'nin basinda kapatacagini duyurdu.
Bu arada, yenilikgi ve surdurulebilir yapr malzemeleri ve
¢ozumlerinde dunya lideri olmaya yanelik kiresel hedefinin
bir pargasi olarak, Firestone Building Products da dahil
iktisaplarina yatinm yspmaya devam etti.
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Cem’In’Eu sites are currently under construction in the UK,
France and Poland.

Investing in Low Carbon and Carbon Neutrality
Most visibly in 2020-27, all leading European cement
producers have publicised their commitments to reducing
CO, emissions by 2030 and reaching net zero carbon
neutrality by 2050. This is being achieved by increasing
the use of alternative fuels, investing in carbon capture
technology, and the development of low-carbon and
carbon-neutral products, such as Holcim's ECOPact and
Susteno, and Cemex Espafia’s Vertua® low-carbon product
portfolio.

HeidelbergCement is planning to install the world's first
industrial-scale carbon capture and storage (CCS) project
at a cement plant at its Brevik works in Norway. Capable
of capturing 400000tpa of CO, the installation is due
to complete in 2024 and will result in a 50 per cent cut
in emissions from the cement produced at the plant.
The company is also upgrading its facility in Slite, on the
Swedish island of Gotland to become the world's first
carbon-neutral cement plant, capturing up to 18Mta of
CO, from 2030.

Meanwhile, the Low Emissions Intensity Lime and Cement
(LEILAC) 2 praoject aims to implement LEILAC technology
on an industrial scale at HeidelbergCement's Hanover plant
in Germany by 2025. The company has also joined the
HyNet North West consortium in the UK with the Hanson
Padeswood cement plant, aiming to reduce CO, emissions
by 10Mt by 2030.

Portfolio Assessment

For most cement companies, the pandemic has brought an
opportunity to assess where and how they are operating,
and how they could do so more efficiently. This has led
to a number of mergers, acquisitions, plant closures and
modernisation programmes as many of the leading players
undertake some level of ‘portfolio rotation’ to dispose of
assets that are considered less favourable, using the
proceeds to pay down debt or enter new market segments.

Holcim has been adopting a strategy of focussing on
a smaller network of modernised plants for a number of
years, having converted its Havre and La Couronne plonts
in France into grinding units back in 2016 ond invested
more than ET00m modernising its Martres-Tolosane
works in 2018. In February 2027 it announced that it will
be shutting down its Contes plant in the Alpes-Maritimes
region of France at the start of 2022. Meanwhile, it has
continued to invest in acquisitions, including Firestone

HeidelbergCement bunyesindeki Ciments Calcia, Airvaultdaki
yeni finn hatti da dahil olacak sekilde, Fransa'daki cimento
tesislerinin modernizasyonu ve yeniden organize edilimesine
yonelik E400m yatinm yapiyor. Ayni zamanda Gargenvilledeki
tesisini modern  bir  0gutme  Unitesine  donustururken,
Cruas tesisindeki beyaz cimento Uretimi sona erdirilecek.
HeidelbergCement ayrica, Almanya Leimendeki cimento
fabrikasinda gerceklesen Klinker Uretimini 2022 sonuna kadar
sona erdirmeyi planlarken, ENCI'nin Hallanda, Maastricht'teki
gimento fabrikasi Agustos 2020'de kapilarini kapatmistir. Ocak
2021de, Cimenteries CBR, modifiye edilmis bir Kkalsinator
ve IKN sogutucunun kurulumununun ardindan, Belgika'daki
modernize ediimis Antoing fabrikasindan ik Klinkeri aldi.
Haziran 2027de Italcement, Italya Madruzzodaki Sarche
tesisinde pira-isleme hattini yeniden aktiflestirecek bir ESmlik
yatnm duyurdu.

Eurocementin Pikalevsky Cement tesisi ve Sibirskiy
Cementin Topkinsky fabrikasi da dahil olmak Uzere, bazi
Rus fabrikalarinda, operasyonel verimliligi artirmak icin yeni
ekipmanlar kuruldu.

Bildirilene gore Cemex, Temmuz 2020de bdlgede mevcut
olan agi optimize etmeye yonelik stregelen bir stratejinin
parcasl olarak, Birlesik Krallik, Lincolnshire'daki TMta entegre
South Ferriby tesisini durdurmaya karar verdi.

Estonya'nin tek gimento Ureticisi olan Kunda Nordic Tsement,
AB emisyon izinlerinin bedellerindeki keskin artig nedeniyle
finn hatlarindan birini kapatmay tercih etti.

Bu arada, Votorantim Cimentos, Ispanyada Cementos
Balboa'yr satin alma planlarini duyururken, Aiman Schwenk
Zement, Litvanyanin tek cimenta Ureticisi alan Akmenes
Cement'teki hissesini yuzde 47'den yuzde S7'ye cikarnyor.
Gecen yil ayrica Breedon 178 milyon GBP (2466 milyon
ABD Dolari) bedelli bazi eski Cemex varliklarini satin aldi ve
Birlesik Krallik'taki ayak izini nemli dlcUde genisletti.

Sonug

Mart-Mayis 2020'deki dusuk duzeylere ragmen, Avrupali
¢imento Ureticilerinin cogu, yilin ikinci yarsinda tuketimde,
bazi durumlarda daha oOnceki kayplar telafi etmeye
yetecek, guclu bir toparlanma gordu. Cimento talebinin
gelecedi saglam kalirken, bolgedeki ¢imento Ureticilerinin
onundeki ilk zorluk, daha yesil Urunlerin gelistiriimesi, CCS
ve akill teknalgjiye yatinm ve varlik portfoylerinin yeniden
dusunulmesi ile karbon emisyonlar igin yeni ve daha kati
Avrupa hedeflerine yanit vermekir.

Kaynak: International Cement Review'un Eylul 2021 sayisi

Building Products, as part of its aim to become a global
leader in innovative and sustainable building materials and
solutions.

Ciments Calcia, part of HeidelbergCement, is investing
E400m in the modernisation and reorganisation of its
cement sites in France, including a new kiln line in Airvault
It is also converting its facility in Gargenville into a modern
grinding unit, while white cement production at the Cruas
site will be shut down. HeidelbergCement also plans to end
clinker production at its cement plant in Leimen, Germany, by
the end of 2022, while ENCI's cement works in Maastricht,
The Netherlands, closed its doors in August 2020. January
2021 saw Cimenteries CBR receive the first clinker from
its modernised Antoing plant in Belgium, following the
installation of a modified calciner and IKN cooler. In June
2021 Italcementi announced a ESm investment at its Sarche
plant in Madruzzo, Italy, reactivating its pyroprocessing line.

A number of Russian plants have seen new equipment
installed to improve operational efficiency, including
Eurocement's Pikalevsky Cement plant and Sibirskiy
Cement's Topkinsky works.

In July 2020 Cemex decided to mothball its TMta integrated
South Ferriby plant in Lincolnshire, UK, reportedly as part of
an ongoing strategy to optimise the network it has available
across the region.

Kunda Nordic Tsement, Estonia’s only cement producer, has
opted to close one of its kiln lines due to the sharp increase
in the price of EU emissions allowances.

Meanwhile, Votorantim Cimentos has announced plans
to acquire Cementos Balboa in Spain, while Germany's
Schwenk Zement is increasing its stake in Lithuania’s only
cement manufacturer, Akmenes Cement, from 47 to 97 per
cent. Last year also saw Breedon complete its GBP1/8m
(USS246.6m) purchase of some former Cemex assets,
significantly expanding its footprint in the UK

Conclusion

Despite the lows of March-May 2020, most European
cement producers saw consumption rebound strongly
in the second half of the year, in some cases sufficiently
enough to offset earlier losses. While the future of cement
demand remains firm, the immediate challenge for the
region’s cement manufacturers is responding to new and
stricter European targets for carbon emissions through the
development of greener products, investment in CCS and
smart technology and a rethink of their asset portfolio.

Source: International Cement Review September 2027 issue.
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[¢ ve Dig Talep Eylil Ayinda da
Devam Etti

Domestic and Foreign Demand Remained Strong in Sc;ﬁcmlwr

ingaat malzemeleri sanayi Uretimi Eylul ayinda gecen yilin
Eylul ayina gore yuzde 69 artt. Agustos ayinda yuksek bir
aylik blyume gosteren ingaat malzemeleri sanayi Uretiminde
artig Eylul ayinda yavasladi. Ingaat malzemelerine yonelik ig
ve dis talep Eylul ayinda yavaslamakla birlikte devam etti.
Talep tarafinda olumlu egilimin surdugu Eylul ayinda, hazir
beton ve ¢imento Uretimindeki kigulmeler ise dikkat cekti.
2021 yiinin ik 9 ayinda gecen yilin ayni dénemine gore
Uretim artisi yuzde 239 olarak gergeklesti. I¢ talebin canli
kalmasl ve dis pazarlardaki onemli talep artisi etkili olmaya
devam ediyor.

Uretim cift haneli ve yiiksek oranda artti

2021 yihnin ilk 9 ayinda 22 alt sektorun tamaminda Uretim
2020 yilinin ayni dénemine gore artt. Yilin ik S ayinda tum
alt sektorlerin Uretimi ayni zamanda cift haneli ve yuksek
oranlarda yukseldi. En yuksek Uretim artisi yuzde 56,3 ile
seramik saglik gereclerinde gerceklesti. Tudla ve Kiremit
Uretimi yuzde 432, kilit ve donanim esyasi Uretimi yuzde
377 yalumlikablolar Uretimi yuzde 35,3, demir gelik radyator
Uretimi yuzde 324 artt. Isitma ve sogutma donanimlar
uretimi yuzde 344, seramik kaplama malzemeleri Uretimi
yuzde 337 ve plastik insaat malzemeleri Uretimi yuzde
32,4 buyudu. Yilin ik 9 ayinda diger alt sektorlere gore daha
yavas Uretim artisi gosteren UrUnler hazir beton, metalden
kapi ve pencereler, metal yapi ve yapi pargalari ile gimento
oldu.

ingaat sektéri 2021 yili Uglnct geyreginde
yuzde 6,7 daraldi

2027 yilinin GgUncU ceyredinde ingaat sektord yeniden
kiculdu. Guncellenen verilere gore ingaat sektord 2021
yihnin ilk ceyreginde yuzde 31, ikinci ceyredinde ise yuzde
3,3 buyumustu. Yilin Uguncu ceyreginde ise yuzde 6,7 darald.
Boylece insaat sektoru yilin ilk 9 ay toplaminda yuzde 01
kiculme yagamig oldu. Insaat sektdrinde artan maliyetler
nedeniyle yeni insaat baslangiglarinin azalmasi ve mevcut
islerin de buyuk olgude sona ermesi ile ingaat sektorinde
faaliyetler uguncu geyrekte gecen yilin ayni ddnemine gore
kuculdu.
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The production of the construction materials industry increased
by 6.9 percent in September compared to September of the
previous year. The increase in the production of the construction
materials industry, which presented high monthly growth in
August, slowed down in September. Domestic and foreign
demand for construction materials continued in September
although it slowed down. Also in Septernber, during which the
positive trend on the demand side kept on, the contractions in
the ready mixed concrete and cement production attracted
attention. Production increased by 239 percent year on year
in the first nine months of 2021 The fact that the domestic
demand remained strong and the significant increase in
demmand on foreign markets continue to be effective.

Production increased in double digits and at a
high ratio

Production in all 22 sub-sectors increased in the first nine
months of 2027 compared to the same period of 2020. In
the first nine months of the year, the production of all sub-
sectors also increased by double digits and at high rates.
The highest production rise took place in ceramics sanitary
paraphernalia with 56.3 percent. Brick and tile production
grew by 432 percent, lock and hardware goods production
by 377 percent, insulated cables production by 35.3 percent,
and iron and steel radiator production by 324 percent.
Heating and cooling equipment production increased by
344 percent, ceramic coating materials production by
337 percent, and plastic construction materials production
by 324 percent Products that exhibited o slower rise in
production in the first nine months of the year compared to
other sub-sectors were ready mixed concrete, metal doors
and windows, metal buildings and building parts, and cement.

The construction sector contracted by 6.7
percent in the third quarter of 2021

The construction sector contracted once again in the
third quarter of 2021. According to the updated data, the
construction sector grew by 31 percent in the first quarter
and by 3.3 percent in the second quarter of 2027. It dropped
by 6.7 percent in the third quarter of the year. Hence, the
construction sector experienced a contraction of 01 percent
in the first nine months of the year. The construction sector's
activities contracted year on year in the third quarter, with a
significant decrease in new construction starts due to rising
construction costs and the completion of current works.

Genel ekonomi ile ingaat sektdru buyumelerinde
ayrisma devam etti

Ingaat sektorl ile ekonominin genelinde yasanan buyime
arasindaki pozitif iliski bir suredir bozulmus, ekonomideki
buyumeye karsl insaat sektdrunde kucgulme yasanmist.
2020 yiinin genelinde de ayni negatif ayrisma surmusty.
2021 yiinin ilk ki ceyrek doneminde ingaat sektorunde
buyume olmasina kargin ayrisma devam etti. UgUncy
ceyrekte ise ekonomi hizll buyUmesine devam ederken,
ingaat sektort yeniden yuzde 6,7 kuguldu.

Mevcut ingaat igleri seviyesi Kasimda 0,1 puan
yukseldi

Insaat sektorinde mevecut igler seviyesi Temmuz ay
basindan itibaren tam aclmaya gegilmesiyle birlikte onemli
bir sicrama gostermisti. Temmuz-Eylul déneminde mevcut
isler 6nemli dlctde artmig, Ekim ayinda ise sinirli ¢lgude
gerilemisti. Kasim ayinda ise mevcut igler seviyesi sinirl bir
artis gosterdi. Mevcut igler endeksi bir dnceki aya gore O/
puan yukseldi. Ingaat maliyetlerindeki artis mevcut igleri de
sinirflamaya basladi. Mevsimsellik de bazi bolgelerde etkisini
gosterdi. Ingaat sektérinde mevcut isler geleneksel duragan
surece girdi.

Yeni alinan ingaat igleri seviyesi Kasim ayinda
0,3 puan artti

Alinan yeniis siparisleri Eylul ayindaki duraganlasma ve ekim
ayindaki dusUs sonrasi Kasim ayinda bir onceki aya gore 0,3
puan artis gosterdi. Yeni is siparigleri dzellikle yUksek ingaat
maliyetleri ve artan konut ve dider yapi fiyatlar nedeniyle
yavaslad. Mevsimsellik bazi bolgelerde etkisini gosteriyor.
Normallesmenin ve tam agiimanin yeni alinan is siparisleri
Uzerindeki olumlu etkisi de giderek ortadan Kalkiyor.

Alinan yapi ruhsatlar ve izinlerinde artis devam
ediyor

2021 ylli ilk 9 ayinda alinan yapi ruhsatlart ve yapi izinleri
gecgen yilin ve 2019 yilinin Uzerinde gerceklesmeye devam
ediyor. 2021 ylinn ilk 9 ayinda alinan yapi ruhsatlar
yuzolgumu 2020 yilina gore yuzde 36,4 ve 20718 yilina gore
ise yuzde 1214 artarak 99,18 milyon metrekare oldu. Alinan
yap! ruhsatlarticinde daire sayllar ise 2019 yilina gore yuzde
1711 ve 2020 yilina gore ise yuzde 334 artarak 480 bin
293 adet olarak gergeklesti. Alinan yapi ruhsatlarindaki artig,
onumuzdeki donemin yeni insaat baslangiclart icin olumiu
degerlendirildi.

Kaynak: IMSAD (ingaat Malzemesi Sanayicileri Dernedi) -
037122021 Aylik Sektor Raporu

The segregation in the growths of the general
economy and the construction sector continued

The positive relation between the growths of the general
economy and the construction sector had been disrupted
and a contraction had been experienced despite the growth
in the economy. The same negative segregation continued
throughout 2020. That segregation kept on even if growth
took place in the construction sector in the first two quarters
of 2027 When it comes to the third quarter, the construction
sector contracted again by 6.7 percent, while the economy
continued to grow fast.

The level of current construction works grew by
0.1 points in November

The level of current works in the construction sector exhibited
a significant leap with the transition to full opening as of the
beginning of July. In the July-September period, the current
works increased to a significant but dropped to a limited extent
in October. In November, the level of current works saw a limited
increase. The current works index increased by 071 points
compared to the previous month. The increase in construction
costs started to limit the current works as well. Seasonality
also posed impacts in some regions. The current works in the
construction sector entered the traditional stagnant process.

The level of newly acquired construction works
grew by 0.3 points in November

New working orders received grew by 0.3 points in Novernber
compared to the previous month, following the stagnation in
September and the decline in October. New working orders
slowed particulorly due to higher construction costs ond
increasing housing and other building prices. Seasonality
also keeps posing its impacts in some regions. The positive
impact of normalization and full opening on newly received
working orders is disappearing gradually.

The increase in the construction licenses and
permits received continues

The construction licenses and permits received in the first
nine months of 2021 continue to take place above the figures
of the last year and 2019. The area of the construction
licenses received in the first nine months of 2027 increased
by 364% compared to 2020 ond by 1214% compared to
2019 and became 9918 million square meters. Among the
building permits received, the number of apartment flats
increased by 17171 percent compared to 2019 and by 334
percent compared to 2020 and took place as 480 thousand
293 units. The increase in the construction permits received
was assessed as positive for the new construction starts of
the forthcoming period.

Source: Turkey IMSAD - Assaciation of Construction Material
Producers - Monthly Industry Report dated O3 Dec. 2021
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Sektor ve Ekonomiden Kisa Kisa

Brief Notes on Turkish Cement Sector & Economy

Cimento Uretim: 2021 yil ik 9 aylik déneminde cimento
uretimi %711,7 artis gostermistir.

Cimento i¢ Satig: 2021 yili ilk 9 aylik doneminde cimento i¢
satigl %712,3 artis gostermistir.

Sektor ihracati: 2021 yili 11 aylik doneminde Turkiye gimento
sektorunun ihracati miktar bazinda %24 azalarak 28,3
milyon tona gerilemistir. Ayni donemde ihracat geliri %121
artarak 1150 milyon $'a yukselmistir.

GSYH: 2021 yii 3. Ceyreginde Turkiye Ekonomisi %74
bloyumustir.  Sektorler bazinda inceledidimizde  Tarim
%59 azalirken, Sanayi %100 ve Hizmetler sektord %20,7
artmistir. Bu donemde 6zel tuketim %91, kamu harcamalar
%96 artarken yatinmlar %24 azalmistr.

ingaat sektéri: 2027 yill 3. Ceyreginde Ingaat sektdri %6,7
kuculmustur. Sektoran cari fiyatlarla ekonomi icindeki pay
%49 olarak gerceklegmistir. ingaat sektort 6 ay sonra tekrar
kigulmustar.

ingaat harcamalari: Ingaat harcamalari 2021 yii 9 aylik
donemde 67111 milyar TL olmustur.

Yapi Istatistikleri: 20271 yili Ocak-Eylil doneminde
Belediyeler tarafindan verilen yapi ruhsatlarinda bir onceki
yilin ayni dénemine gare bina sayisi %595 yuzdlgimu
%36,4, degeri %86,3, daire sayisi %334 artti.

2021 yih Ocak-Eylul doneminde Belediyeler tarafindan
verilen yapi kullanma izin belgelerinde bir dnceki yilin ayni
donemine gore bina sayisi %13,0 ve degeri %34,3 artarken,
yuzolemu %1,3 ve daire sayisi %1,5 azaldi.

Konut istatistikleri: 2021 yih 11 ayhk donemde konut
satiglar 1265 bin adet olmustur. Bu satiglarin 385 bini ilk
satiglardir. Toplam satislardaki azalis %92 olurken ilk satis
azalisi %111 olarak gergeklesmistir.

Ayni donemde yabanciya konut satiglart %394 artisla 50,7
bin adet olmustur.

Cari Agik: 20271 yil ik 9 aylik donemde cari acik 11 milyar
582 milyon $ olarak gergeklesmistir. Yiliklandirimis cari agik
ise 18,7 milyar S olmustur.

Sanayi Uretimi: Sanayi Uretimi 2021 yili 9 aylik donemde
%201 artmistir.
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Cement Production: The cement production in the first 9
month period of 2027 increased by 117%.

Cement Domestic Sales: The cement domestic sales in the
first 9 month period of 2027 increased by 12.3%.

Exports: Turkey's cement sector exports fell by 24 per cent to
283 million tons in quantity over the eleven-month period of
2021 In the same period. export revenues increased by 12.1%
to S 1750 million.

GDP: The economy of Turkey grew by 74% in the third quarter
of 2021 When we scrutinize it on the basis of sectors, it appears
that while Agriculture sector declined by 5.9%, Industry sector
and Services rose by 10.0% and 20.7% respectively. In that
period. while Private Consumption and Public Expenditures
grew by 91% and 96% respectively, Investments drop by 24%.

Construction Sector: The construction sector decreased by
6.7% in the third quarter of 2021. Sector's share in the economy
with current prices was 4.9%. The construction sector again
diminished after 6 months.

Construction Expenditures: Construction —expenditures
became 6711 billion TL in the first 9-month period of 2021

Building Statistics: In the building permits issued by the
Municipalities in the January-September period of 2027, the
number of buildings increased by 59.5%, area by 36.4%, value
by 86.3%, and the number of flats by 334% compared to the
previous year.

In the building utilization permits granted by municipalities, the
number of buildings increased by 130% and, value by 34.3%
but area and number of apartment flats declined by 13%
and 15% respectively year-on-year in the 2027 January-
September period.

Housing Statistics: Housing sales became 1265 thousand
pieces in the initial eleven-month period of 2027. 385 thousand
of those sales are initial sales. The decrease in total sales
became 927%, while the initial sales decline took place as
1115%. In the same period, house sales to foreigners boosted
by 394% to 507 thousand units.

Current Deficit: In the first 9 month of 2027, the current deficit
became USS 117 billion 582 million. In addition, the annualized
current deficit was USS 18.7 billion.

Industry Production: Industry production advanced by 201%
in the first 9-month period of 2021.
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COP26 Birlesmis Milletler Tklim Degisikligi
Konterans: Glasgow da Gergeklesti

ingiltere'nin Italya ile birlikte ev sahipligi yaptig COP 26
Birlesmis Milletler iklim Degisikligi Konferansi, 31 EKim - 12
Kasim 2021 tarihleri arasinda Birlesik Krallik Glasgow'da
gergeklesti.

COP 26'da, Ulkeler, kiresel ortalama sicakliktaki artisin 1,5
derece ile sinirlandinlabilmesi icin, 2020l yillan iklim eylemi
ve destedin olusturdugu on yilik bir doneme donusturme
hedefi ile Glasgow Iklim Pakti'ni uygulamaya koydu. Kararlar
paketi, iklim degisikligi karsisinda direng olusturma, sera gaz
emisyonlarini azaltma ve her ikisi icin de gereken finansmani
saglamaya yonelik guglendirilmis ¢abalari igermektedir.

Bu bolum, Birlesik Krallk Hukumeti tarafindan hazirlanan
ve yayinlanan COP26 Konferansinin bir genel bakigini
icermektedir. Daha fazla bilgi referanslar baglantisinda
bulunabilir.
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The COP 26 United Nations Climate Change Conference,
hosted by the UK in partnership with Italy, took place from
37 October to 12 Novernber 20217 in Glasgow, UK.

At COP 26, Nations adopted the Glasgow Climate
Pact, aiming to turn the 2020s into a decade of climate
action and support, so that the rise in the global average
temperature can be limited to 1.5 degrees. The package of
decisions includes strengthened efforts to build resilience
to climate change, to curb greenhouse gas emissions and
to provide the necessary finance for both.

This section covers an overview of the COP26 Conference,
prepared and issued by the UK Government. Further
information is available at the references link.

COP26,1,5 C'yi canlituttu ve Paris Anlagsmasinisonuclandirdr:
- COP26, bu on yilda iklime yonelik eylemi hizlandirmak

icin kuresel bir sozlesme ile sona eriyor
Iki hafta sUren yogun muzakereler nihayet Paris Kural
Kitabr'ni tamamliyor
COP ik kez, tum siddetiyle devam eden komur enerjisini
asamali olarak azaltmaya yonelik pozisyonu konusunda
mutabik kalmis durumda
Glasgow Iklim Pakt iki yillik diplomasi ve hirs artigini
yukariya tasiyor

COP26, Glasgow'ds, yaklasik 200 Ulkenin 1,5C'yi canli
tutmak ve Paris Sozlesmesinin one gikan unsurlarini
sonuglandirmak icin Glasgow Iklim Paktini fikir birligine
varmasiyla sonuclandi.

Iklim muzakerecileri, iki hafta stren yogun gorigmeler,
iklim eylemini acil olarak hizlandirmaya yonelik fikir birligi ile
sonlandirdt.

Glasgow Iklim Pakti, Glkelerin artan kararlligi ve eylemiyle
birlestiginde, 1,5C'nin gorunurligunun devam ettigi,
ancak bunun sadece uyumlu ve acil kuresel gabalarla
gergeklestirilecegdi anlamina gelmektedir.

Glasgow Iklim Pakt iklim eyleminin hizini artiracak. Butin
Ulkeler, Ulusal Olarak Belirlenmis Katkilar (UOBK'lar) olarak
bilinen 2030'a kadar mevcut emisyon hedeflerini 2022'de
yeniden gtzden gecirme ve guglendirme konusunda gorus
birligine vard. Bu gelisme, kiresel bir ilerleme raporunu goz
onunde tutmaya yonelik bir siyasi yuvarlak masa toplantisi
ve 2023teki bir Liderler zirvesi ile birlestirilecek.

Paris Sozlesmesinin nasil devreye alinacagina dair yonergeler
olan Paris Kural Kitabi da alt yillik gorusmelerin ardindan
tamamlandl. Bu da, Ulkeleri hedeflerini yerine getirirken hesap
soracak bir seffaflik sureci Uzerinde anlasmaya variimasinin
ardindan, donum noktasl niteligindeki anlagsmanin  tam
olarak devreye alinmasina imkan taniyacaktr. Bu, Ulkelerin
UNFCCC Uzerinden karbon kredilerini degis tokus etmeleri
icin guclu bir cerceve olusturan 6. Maddeyi de igermektedir.
Ve ilk kez, sivil toplumdan ve iklim etkilerine karsi en incinebilir
olan Ulkelerden gelen ¢agrilan dikkate alan COP, fosil yakitlar
asamall alarak azaltma eylemi konusunda mutabakata vard.
COP Kararlan, iklim degisikliginin mevcut etkilerinin
dogurdugu kayip ve zararlan tanima ve ele alma agisindan
her zamankinden daha ileri gitti.

Gelismis Ulkelerin Uzerinde 2025 yilina kadar gelismekte
olan Ulkelere olan desteklerini ikiye katlamalarina yonelik
baski oldugundan, mali destedi Uyum Fonu Uzerinden ciddi
duzeyde artirma taahhutleri de vard.

Nihai COP26 metni, Birlesik Krallik Baskanligi tarafindan
kararliigr arttrmak ve 200'e yskin Ulkeden gelen eylemi
guvence altina almak igin yurdtdlen iki yillik yogun diplomasi
ve kampanyay izlemekte.

COPZ26 keeps 1.5 C dlive and finalises Paris Agreement:

- COP26 ends with global agreement to accelerate
action on climate this decade
Two weeks of intense negotiations finally complete the
Paris Rulebook
For the first time COP agrees position on phasing down
unabated coal power
The Glasgow Climate Pact caps two years of diplomacy
and ambition raising

COP26 has concluded in Glasgow with nearly 200 countries
agreeing the Glasgow Climate Pact to keep 15C alive and
finalise the outstanding elements of the Paris Agreement.

Climate negotiators ended two weeks of intense talks with
consensus on urgently accelerating climate action.

The Glasgow Climate Pact, combined with increased ambition
and action from countries, means that 15C remains in sight,
but it will only be delivered with concerted and immediate
global efforts.

The Glasgow Climate Pact will speed up the pace of climate
action. All countries agreed to revisit and strengthen their
current emissions targets to 2030, known as Nationally
Determined Contributions (NDCs), in 2022. This will be
combined with a yearly political roundtable to consider a
global progress report and a Leaders summit in 2023.

The Paris Rulebook, the guidelines for how the Paris
Agreement is delivered, was also completed after six
years of discussions. This will allow for the full delivery of
the landmark accord, after agreement on a transparency
process which will hold countries to account as they deliver
on their targets. This includes Article 6, which establishes a
robust framework for countries to exchange carbon credits
through the UNFCCC. And for the first time, heeding calls
from civil society and countries most vulnerable to climate
impacts, the COP agreed action on phasing down fossil
fuels.

COP decisions went further than ever before in recognising
and addressing loss and domage from the existing impacts
of climate change.

There were also commitments to significantly increase
financial support through the Adaptation Fund as
developed countries were urged to double their support to
developing countries by 2025.

The final COP26 text follows two years of intense
diplomacy ond campaigning undertaken by the UK
Presidency to raise ambition and secure action from
almost 200 countries.
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Calismalar, sicaklik artislarini 1,5C ile sinirlamak Uzere kisa
vadeli emisyon azalmasi saglamays, hem kamu hem de ¢zel
finansmani harekete gecirmeye ve iklim etkilerine uyum
saglamalart igin topluluklar desteklemeye odakland..

Birlesik Krallik, yaklagik iki yil once Italya ile ortak bir sekilde
COP26 gorevini Ustlendiginde, dunyanin sadece %30'u
net sifir hedefleri kapsamindaydi. Bu rakam su anda %90
civarinda. Ayni donemde, 154 Taraf, kuresel emisyonlarin
%80'ini temsil etmekte olan yeni ulusal hedefler bildirdi.

Birlesik Krallik Bagkanligi ayrica emisyon azalmalari saglamak
Uzere eylemi harekete gecirmeye odaklandi. Birgok Ulkenin
tum siddetiyle devam eden komur enerjisini agamali olarak
durdurma ve uluslararasi kK6mur finansmanini sona erdirme
taahhudunde bulunmasiyla birlikte, komur konusunda
buyuk bir degisim gorduk.

Buna paralel olarak, dunya ormanlarinin %90'1NiN 130 Ulkenin
2030 yilina kadar orman tahribatini sona erdirme taahhuduyle
dahil edilmesi ile birlikte, dederli dogal yasam alanlarini koruma
konusunda belirgin bir taahhut gormus olduk.

Ddnya yollarinds, 6nde gelen pazarlarda 2040'a ve 2035'e
kadar tum yeni otomobil satislarini sifir emisyonlu yapmak
Uzere birlikte g¢alisan en buyuk otomobil Ureticilerinden
bazilar ile birlikte, sifir emisyonlu aracglara gegis hiz
kazanmakta. Ulkeler ve sehirler kararli bir sekilde benzinli
ve dizel otomobillerin kullanimdan agamali olarak kaldirima
tarihleri konusunda birbirlerine ayak uyduruyor.

Mevcut politikalar yikici sicaklik artigi yolunda kalmamiza
neden olacaktir. Ancak Iklim Eylemi izleyicisi bagimsiz
uzmanlar tarafindan yapilan c¢alismalar, yeni toplu
tashhutlerin tam olarak uygulanmasiyla birlikte sicaklik
artisinin 1,8C'de tutabilecegini gostermektedir.

COP26 sirasinda ve oncesinde gerceklestirilen eylemlerle
dahi, dunyanin dart bir yanindaki topluluklar, degdisen
gezegenimizin etkisini hissetmeye devam edecek.

Referanslar:
https:/unfcce.int/conference/glasgow-climate-change-
conference-october-november-20271
https://ukcop26.org/cop26-keeps-1-5c-alive-and-
finalises-paris-agreement/
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Work focussed on driving short term reduction of emissions
to limit temperature rises to 1.5C, mobilising both public and
private finance, and supporting communities to adapt to
climate impacts.

When the UK took on the COP26 mantle, in partnership
with Italy, nearly two years ago, only 30% of the world was
covered by net zero targets. This figure is now at around
90%. Over the same period, 154 Parties have submitted new
national targets, representing 80% of global emissions.

The UK Presidency has also been focused on driving action
to deliver emissions reductions. We have seen o huge shift
in coal, with many more countries committing to phase out
unabated coal power and ending international coal financing.
Alongside this, we have seen a marked commitment to
protect precious natural habitats, with 90% of the world's
forests covered by a pledge from 130 countries to end
deforestation by 2030.

While on the world's roads, the transition to zero emissions
vehicles is gathering pace, with some of the largest car
manufacturers working together to make all new car sales
zero emission by 2040 and by 2035 in leading markets.
Countries and cities are following suit with ambitious petrol
and diesel car phase-out dates.

Current policies would leave us on a path to a devastating
termperature rise. But work done by independent experts
Climate Action Tracker show that with the fullimplementation
of the fresh collective commitments could hold temperature
rise to 18C.

Even with the action committed both during and before
COPZ26, communities around the world will continue to feel
the impact of our changing planet.

References:
https://unfccce.int/conference/glasgow-climate-change-
conference-october-november-2021
https://ukcop26.org/cop26-keeps-1-5c-alive-and-
finalises-paris-agreement/

COP26'da TURKCIMENTO Webinari

TURKCIMENTOQ 5 Kasim 2021 tarihinde, COP26 Binasindaki
Turk Pavilyonu'nda yaptigi canl yayinla bir webinar
gergeklestirdi. TURKCIMENTO Yonetim Kurulu Uyesi Murat
Kahya, "Turkiye Cimento Sektdorunde Karbonsuzlastirma
Cabalan” adli webinarninin maderatdrldgunu Ustlendi. Murat
Kahya, Turk ¢imento sektorundn gorinumune yonelik kisa
bilgiler verdi.

Vicat Turkiye Kurumsal SurdUrulebilirlik Mudurd Mete Emre
Ergucly, Turkiye'de alternatif yakit kullanim duzeyi, atik 1sl
geri kazanim projeleri, CO2 biyokutle bazli alternatif yakitlarin
kullanimasiyla olabilecek tasarruf potansiyeli hakkinda bir
konusma yapt.

TURKCIMENTO Cevre ve iklim Degisikligi Departmani MGdurs
Canan Derindz Gencel, AB Sinirda Karbon Duzenlemesinin
Turk cimento sektory Uzerindeki etkilerini dederlendirdi.

TURKCIMENTQ Ar-Ge EnstitisU Inavasyon Projeleri ve s
Geligtirme Uzmani Esra Boran, TURKCIMENTOnun ortak
oldugu MOF4AIR projesinden bahsetti. MOF4AIR, eneriji
santralleri ve enerji yogun endustrilerde MOF tabanli CO,
yakalama teknolgjilerinin performanslarini gelistirmek ve
kanitlamak Uzere 8 Ulkeden 14 ortagi bir araya getiren bir
Harizon 2020 projesidir.

Etkinlik hakkinda daha fazla bilgi icin: https:/Inkd.in/
ewH3fAfv

TURKCIMENTQO realized a webinar on 5th November 2021
with live broadcast at Turkish Pavillion of the COP26
Venue. "“Decarbonization Efforts of Turkish Cement Sector”
webinar was moderated by Murat Kohya, Board Member
of TURKCIMENTO. Murat Kahya gave brief information
related to outlook of the Turkish cement sector.

Mete Emre Erglclt, Corporate Sustainability Manager of
Vicat Turkey talked about level of alternative fuel usage,
waste heat recovery projects, CO2 saving potential by
using biomass based alternative fuels in Turkey.

Canan Derindz Gencel, Director of Environment and
Climate Change Department of TURKCIMENTO, assessed
the effects of EU Carbon Border Adjustment on Turkish
cement sector.

Esra Boran, R&D Institute Innovation Projects and
Business Development Expert of TURKCIMENTO, explained
the MOF4AIR project that TURKCIMENTO is a portner. It
is a Horizon 2020 project gathering 14 partners from 8
countries to develop and demonstrate the performances
of MOF-based CO2 capture technologies in power plants
and energy intensive industries.

More information about the event: https:/Inkd.in/ewH3fAfv

— o

TURKGCIMENTO
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TURKCIMENTO COP26'da ICC/AFEP
Webinarina Katild:

AFEP (Fransiz Ozel Isletmeler Birligi) ve ICC FRANCE (Fransa
Uluslararasi Ticaret Odasi) COP26'ds, 4 Kasim 2021de bir
yuvarlak masa toplantisi duzenledi. “Uluslararasi Cergeveler
Uzerinden Karbon Sizintisi Sorunlari Nasil Ele  Alinir”
etkinliginde, uzmanlar, karbon kacagina kargl mucadeleye
yonelik uluslararasi  koordinasyonun yararlart ve alasi
yontemlerini gorustuler.

Gorusmede, 0zellikle Avrupa Komisyonu'nun Sinirda Karbon
Duzenleme Mekanizmasi Onerisi gundemdeydi.

Avrupall ve Avrupa disindan endustri uzmanlar ve OECD,
tek tarafli araclarin yeterli olup olmadidi ya da uluslararasi
duzeyde koordine edilmesi ve/veya diger gok tarafli kurallarla
desteklenmesi gerekip gerekmedigi konusunda gorusmeler
yuruttdler.

TURKCIMENTQ Cevre ve Iklim Degisikligi Departmani MUdurs
Canan Derintz Gencel, AB Sinirda Karbon Duzenlemesinin
Turk gimento sektort Uzerindeki etkilerini degerlendirdi.

Strategic Solution Proposals

COP26 kapsaminda
"Decarbonization Efforts

of Turkish Cement Sector" (\
webinarn 5 Kasim 2021'de @

diizenlendi.
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AFEP (the French Association of Private Enterprises) and
ICC FRANCE (International Chamber of Commerce France)
organized a roundtable on 4™ November 2027 during the
COPZ26. Inthe event "How to Address Carbon Leakage Issues
through International Frameworks’ experts discussed the
merits and possible modalities of international coordination
to fight against carbon leakage.

The discussion was particularly topical for the Carbon
Border Adjustment Mechanism proposal of the European
Commission.

Experts from the European and non-European industry
as well as OECD debated on whether unilateral tools
are sufficient or if they need to be coordinated at the
international level and/or supplemented by other multilateral
set of rules.

Canan Derinéz Gencel, Director of Environment and Climate
Change Department of TURKCIMENTO, ossessed the

effects of EU Carbon Border Adjustment on Turkish cement
sector.

Gate fees

TURKCIMENTO

Kirletici Salim ve Tagima Kaydi Yonetmeligi
Yayinland:

Cevre, Sehircilik ve IKim Degisikligi Bakanliginca, Kirletici
Salim ve Tagima Kaydi (KSTK] Yanetmeligi 04.12.2021 tarihli
ve 31679 saylll Resmi Gazete'de yayimlanmistir.

KSTK Yonetmeligi, 25 inci maddesinde de belirtildigi Uzere,
“.Avrupa Kirletici Salm ve Tasima Kaydinin kurulmasina
liskin 18.01.2006 tarihli ve (AT) 166/2006 sayll Avrupa
Parlamentosu ve Konsey TuzUgu dikkate alinarak Avrupa
Birlidi mevzuatina uyum gergevesinde hazirlanmistir”

Yonetmeligin Ek-Tinde yer alan faaliyetlerden; ana faaliyeti
enerji sektor ile metal Uretimi ve iglenmesi sektord
faaliyetleri arasinda yer alan tesisler igin KSTK Yonetmeligi,
yayimi tarihinde yururlige girmektedir.

Yonetmelikte anilan elektronik veri tabaninin, Entegre
Cevre Bilgi Sistemi altina alinmasi ile ilgili galismalar devam
etmektedir. Iki sistemin entegrasyon sureci tamamlandiginda
yeni bir duyuru ile bilgi verilecektir.

Bakanlik bu Yonetmelidin uygulanmasi ile ilgili kilavuzlan
Yonetmeligin yayimi tarihinden sonraki alti ay igerisinde
yayinlayacaktr.

Detay! Bilgi: https:/ced.csb.govir/kirletici-salim-ve-tasima-
kaydi-yonetmeligi-hakkinda-duyuru-haber-266254

Pollutant Release and Transfer Registration (PRTR)
Regulation has been published by the Ministry of
Environment, Urbanization, and Climate Change in the
Official Gozette with the date of 04/12/2027 and the
number of 31679

As stated in Article 25 of the PRTR Regulation, "..It has been
prepared within the framework of harmonization with the
European Union legislation, by taking the Regulation (EC) No
166/2006 of the European Parliament and Council with the
date of 18/07/2006 on the establishment of the European
Pollutant Release and Registration into account”

For the facilities whose main activity is among the energy
sector and metal production and processing sector activities
among the activities included in Annex-1 of the Regulation,
the PRTR Regulation enters into force on the date of its
publication.

The endeavours on bringing the electronic database referred
to in the Regulation under the Integrated Environmental
Information System are ongoing. When the integration
process of the two systems is completed, information will be
provided with a new announcement.

The Ministry will publish the guidebooks on the
implementation of this Regulation within six months following
the date of publication of the Regulation.

Detailed Information: https://ced.csb.govitr/kirletici-salim-ve-
tasima-kaydi-yonetmeligi-hakkinda-duyuru-haber-266254
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Kalite Meslektaglar Toplantis

The Quality Colleagues Meeting

Kalite Meslektaslar toplantisi sektdrdeki Kalitecilerin katilimi
ile Akgansa Buyukgekmece Cimento Fabrikasi Kalite ve
Proses Yoneticisi Toman Erenoglu moderatorltgunde
3 Aralik 2021 tarihinde gerceklestirildi.

Metehan Severoglu kalsiyum-sulfat-aluminat sistemleri
bashgr altinda sunumlarini gergeklestirdi. Portland
¢imentosunda karbonizasyon proseslerine gore yaklagik 560
kg CO, cikisi oldugu, hammadde dizayni ve kullanilan yakit
miktarina gore degistidi, kalsiyum sulfo alumina gimentosu
(CSA)igin ise 240 kg CO, salimi yaparak %60'a kadar azaltim
oldugu soylenmistir. CSA gimentosu ozellikleri olarak hizli
priz almasi, portland ¢imentosu ile kiyaslandiginda 30 dk
altinda priz almasi, yuksek erken mukavemet, OPC'nin 28
gunde ulastig dayanima 2 gunde ulasmasi, rotre engelleyici
faz yapisi ve boyutsal kararliiginin olmasi gibi avantajlarindan
bahsedilmistir. Dusuk gecirgenligi, suyu aninda kullanmasi
ve pordz yapisi olusmamasi ve portland gimentosuna gore
asidik bir yapiya sahip oldugu (dusuk alkalinite pH 10.5 alt)
soylenmistir. SUlfat direnci ¢alismalarina bakildiginda C4A3S
¢imentosunda C3A miktarina baglh olarak OPC yerine ikame
edilebilir basma kuvveti oldugu soylenmistir. Faz yapilarina
bakildiginda ve Rietveld analizleri Uretilen gimentonun faz
miktar tayini yapildiginda, CSA gimentolarinda ye'elimite fazi
(C4A39) 6nem arz ettigi vurgulanmistir,

CSA cimentolarinin kalsinator/kalsinatorsuz finnlarda Uretimi
yapllabilmektedir. 1250°C'de uUretilebilen CSA cimentosu
100 keal/kg daha dusuk isida Uretimi yapiimaktadir. DUsuk
termal sicaklik ile diger bir sera gazi olan NOx salimlarinin da

azalmasi avantajl getirdigi vurgulanmistir.

Kullanim alanlarina bakildiginds, beton yollar havaalanlar gibi
yerlerde tamir harci olarak kullaniimaktadirlar, boylece yollar
trafige cok hizli sekilde acilabilmektedirler. Katma degerleri
yUksek, maliyet kalemleri dusuk, satis orani yuksek, cevreci
(CO, ve NOx azaltimi) olmasi CSA gimentosunun avantajlarini
ortaya koymaktadir.

Vahit Atakan- Solidia Cimentosu ve Betonun ozellikleri
basligr altnda sunumunu gergeklestirdi.  Solidia cimentosu
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The Quality Colleagues meeting was held on 3 December
2021 with the participants from quality department of the
sector, under the moderation of Akgansa BuyUkgekmece
Cement Factory Quality and Process Manager Toman
Erenoglu.

Metehan Severoglu made his presentations under the title
of calcium-sulphate-aluminate systems. It was said that
there is approximately 560 kg of CO, output in Portland
cement according to the carbonization processes, it varies
according to the raw material design and the amount of
fuel used. and for calcium sulfoalumina cement (CSA),
there is a reduction of up to 60% by emitting 240 kg of
CO, The advantages of CSA cement such as fast setting
time, being less than 30 minutes compared to Portland
cement, high early strength, reaching the strength that
OPC reached in 28 days, 2 days, anti-shrinkage phase
structure and dimensional stability were mentioned. It
is said that it has low permeability, instant use of water,
no porous structure, and an acidic structure compared
to Portland cement (low alkalinity pH below 10.5] When
we look at the sulfate resistance studies, it is said that
there is a substitutable compression force in C4A3S
cement, depending on the amount of C3A. When the
phase structures are examined and the phase quantity
determination of the cement produced by Rietveld
analysis is made, it has been emphasized that the
yeelimite phase (C4A3S] is important in CSA cements.

CSA cements can be produced in kilns with/without
calciner. CSA cement, which can be produced at 1250°C,
is produced at low heat of 100 kcal/kg. It has been
emphasized that low thermal temperature brings the
advantage of reducing NOx emissions, which is another
greenhouse gas.

Considering the usage areas, concrete roads are used as
repair mortar in places such as airports, so the roads can
be opened to traffic very quickly. High added value, low
cost items, high sales rate, environmental friendly (CO,
and NOx reduction) reveal the advantages of CSA cement.

Vohit Atakan made his presentation under the title of
Salidia Cement and Concrete Properties. Solidia cement

kalsiyum ve silika orani 11 olan dugUk kalsiyumlu bir gimento
cesididir. Suyla tepkimeye girmeyen, CO, ile tepkimeye giren
bir teknolgji gelistirilmistir. Hem dusUk Kkalsiyum karbonat
kullanimi hem de kurlemede CO, kullanimi, CO,, miktarlannin
azaltimasini mumkun kilmaktadir. OPC ile ayni ekipman ve
malzemeler kullanilarak Uretilen Solidia gimentosunds, en
az %30 civari CO, emisyonununda azaltm gordlmektedir.
Solidia teknoloji daha ¢ok prekast uygulamalarina yoneliktir.
Sadece kurleme sirasinda kullanilan firnn farkl, cimento-

beton yapimindaki prosesler ile aynidir.

Solidia ¢imentosu fazlarina bakildiginda, Wollastonite agirlikii
fazlar, Rankinite ve Belit fazlari bulunuyor. Hammaddelere
bakildiginda kiregtasl, silika kaynagi olarak kum kullanilmis,
petrokaok, plastik, komuar gibi yakitlar kullanimistir. Ortam
CO, ile doldurmak gerektiginden beton ile tepkimeye girmesi
icin ortamin boyutu 6nem kazanmaktadir. Betonu CO, ile
kurledikge CaCO, olusmakta ve betonun yaklasik 24 saatte

maksimum dayanima ulastidi belirtiimistir.

Sulfata maruz birakildiginda herhangi bir bozunma
gortlmemistir. Serbest Aluminyum fazi olmadidindan
sulfata dayanikh oldugu gozlenmistir. S farkl tesiste
Solidia ¢imentosunun pilot Uretimi yapilmig, 3 endUstriyel-
pilot kurulum yapilmis olup, Amerika ve Avrupa'da Solidia

¢imentosunun Uretimi endUstriyel boyutta yapilmistir.

Korhan Erdogdu- kalsine Killer Uzerine bir bakis basligi altinda
sunumunu gergeklestirmistir. Killer, hidrate aluminyum silikat
mineralleri iceren, cok ince malzemelerdir. Kalsine killer, EN
197-1(Q) sinifi olan ve sl iglem ile aktive edilmesiyle olusan
killerdir.

Kalsine killerin Puzolanik aktivite gostermesi ve olabildigince
kire¢ baglamasi istenir. Uygun Uretim ve Klinker ikamesi ile
yuksek puzolanik aktivitesi, dusuk CO, salimi dusuk maliget,
yUksek dayanim ve yuksek dayaniklilik gostermektedir.

CO, saliminin azaltlmasi gerekliliginden yola ¢ikilarak daha
cok Onem kazanan kalsine Killerin Uretimine bakildiginda,
daha az yakit enerjisi kullanarak daha az CO, salmi ile
Uretilmesi mumkun olmaktadir. Klinker ikame malzemelerinin
bulunamamas! (Ugucu Kl ve curuf gibi), kalitesi ve maliyeti
gibi konulardaki avantajlari sebebiyle populerlesen bir

malzeme olmustur.

Killer dogal haldeyken puzolanik aktivite gostermeyen fakat
dogru bir 1sil islem sonucunda puzolanik aktivite gdsteren

malzemelerdir. Kalsinasyon islemi sirasinda olusan islemler

is a low calcium cement type with 11 calcium to silica
ratio. A technology that does not react with water but
reacts with CO, has been developed. Both the use
of low calcium carbonate and the use of CO, in curing
make it possible to reduce CO, amounts. Produced
using the same equipment and materials as OPC, Solidia
cement reduces CO, emissions by at least 30%. Solidia
technology is mostly for precast applications. Only the
kiln used during curing is different and is the same as the
cement-concrete production processes.

Looking at the Solidia cement phases, there are
Wollastonite-weighted phases, Rankinite and Belit phases.
Limestone, sand as a source of silica as raw materials;
petcoke, plastic and coal as fuels are used. Since the
medium must be filled with CO,, the size of the medium
becomes important so that it can react with the concrete.
When concrete is cured with CO, CaCO, is formed and it
has been stated that the concrete reaches its maximum
strength in agpproximately 24 hours.

No degradation was observed when exposed to sulfate.
It has been observed that it is resistant to sulphate
since there is no free aluminum phase. Pilot production
of Solidia cement was carried out in 5 different facilities,
3 industrial-pilot installations were made, and Solidia
cement was produced on an industrial scale in America
and Europe.

Korhan Erdogdu made his presentation under the title of
a view on calcined clays. Clays are very fine materials
containing hydrated aluminum silicate minerals. Calcined
clays are included in EN 197-1(Q) class and formed by
activation by heat treatment.

It is desirable that calcined cloys show pozzolanic
activity and bind as much lime as possible. It shows
high pozzolanic activity, low CO, emission, low cost, high
strength and high durability with appropriate production
and clinker substitution.

Considering the production of calcined clays, which gain
more importance based on the necessity of reducing CO,
emissions, itis possible to produce with less CO,, emissions
by using less fuel. Clinker has become a popular material
due to its advantages in terms of the unavailability of
substitute materials (such as fly ash and slag). quality
and cost.

Clays do not show pozzolanic activity in their natural
state, but show pozzolanic activity as a result of an
optimum heat treatment. The processes that occur during
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su sekilde siralanabilir; serbest nem buharlagarak ortami
terkeder, yuzey gerilimi ile tutulan higroskopik su ortami terk
eder. Cimentanun su ihtiyacini artirmadan Kalsine ediimesi
gerekmektedir. Kalite ile ilgili iki temel 6lcUt, puzolan Uretmek
ve su ihtiyacini artirmamaktir. Killerin karmasik yapisi
gozetilerek, yapilan galismalara gore kaolinit mineralinin en

aktif puzolan oldugu bilinmektedir.

Kalsine kil Uretimi prosesi, kil hazirlama, kurutma, pisirme
ve sogutma olarak siralanabilir. Kil hazirlanirken yuksek
nem igeren, yapiskan ve hetergjen olan bir hammaddenin
kurutucuya kadar hazirlanmasi, ¢gutllmesi pisiriimesi ve

sogutulmasi sureclerini kapsar.

Firmaya ait kil tesisinde, malzeme 50 metre kurutucudan
30-40 dk, nemiyle birlikte gecer ve finna beslenir. 10-20 dk
arasl, 30 metrelik finnda kalir ve kil doner sogutucuya alinir.

Doner sogutucuda taze havayla dogrudan sogutma yapilir.

Uretimde kargilagilan problemler; uygun hammadde
bulunmamasi, hammadde hazirlama ve beslemesi, firnda
kemerlesme egilimi, donemsel blokajlar, sogutucudan
gelen tozun finnda atesi bogmasi, demir oraninin yuksek
hammadde kullanimi halinde drun renginin kirmizilagmasi

olarak siralanabilir.

Kalsine Killerin kalite parametreleri olarak, puzolanik aktivite,
Reaktif Si0,, su ihtiyaci, renk (demir igerigi ile degiskenlik
gosterir), kizdirma kaybi analizleri olarak siralanabilir.

Metakaolen ise kaolinitik Killerin isitlmasi ile gok yuksek
puzalanik aktiviteye saship bir kalsine kil turadur. Erken
dayanimi dusurme egilimine karsi kalker kullanimiile cekirdek
etkisi (nucleus effect) olusur. Cimentonun hidratasyonu
devam ettikge kalker tanecikleri konuldugunda reaksiyon
urtnlerini kendisine ceker. Olusan reaksiyon Urinleri kalkerin
Uzerine cakelir. Mineral katki olarak kullanilan kalsine kil ve
kalkerin kullaniimasiyla ¢alisan LC3 projesi de buna 6rnek
teskil etmektedir.
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the calcination process, the free moisture evaporates, the
hygroscopic water held by the surface tension. It forms
a combined water and amorphous-like pozzolanically
active structure. Cement needs to be calcined without
increasing the water requirement. The two main criteria
for quality are to produce pozzolon and not to increase
the water requirement. Considering the complex structure
of the clays, it is known that the kaolinite mineral is the
most active pozzolan according to the previous studies.

The calcined cloy production process can be listed as
clay preparation, drying, burning and cooling. While clay
is being prepared, it covers the processes of preparing,
grinding, burning and cooling a raw material that is sticky
and heterogeneous with high humidity until the dryer.

In the clay plant, the material passes through a 50-meter
dryer for 30-40 minutes with moisture and is fed into the
kiln and stays in the kiln for 10-20 minutes. In the rotary
cooler, Fresh air is used for direct cooling.

The problems encountered in production can be listed as
the lack of suitable raw materials, raw material preparation
and feeding, the tendency to arch in the furnace, periodic
blockages, the dust coming from the cooler suffocating
the fire in the kiln, and the red colour of the product in
case of using raw materials with high iron content.

The quality parameters of calcined clays can be listed
0s pozzolanic activity, Reactive SiO,, water requirement,
colour (variable with iron content), loss on ignition analysis.

On the other hand, Metakaolin is a type of calcined clay
with very high pozzolonic activity by heating kaolinitic
clays. Nucleus effect occurs with the use of limestone
against the tendency to decrease early strength. As the
hydration of the cement continues, it attracts the reaction
products when limestone particles are placed. The
formed reaction products precipitate on the limestone.
The LC3 project is an example of by using calcined clay
as substitution materials, which works with the use of
calcined clay and limestone used as mineral additives.

O ecra

european cement research academy

Avrupa Cimento Aragtirma Akademisi (ECRA)
Karbonsuzlastirma Icin Etkili Bir Yontem Olan

Yiiksek Kirectast Iceren Cimentolar

European Cement Research Academy (ECRA) Limestone and
Limestone Containing Cement

______________

Kirectas! ikameli gimentolarin ozelliklerinin anlatildig
29 Nisan 2021 tarihinde online gerceklestirilen Avrupa
Cimento Arastirma Akademisi (ECRA tarafindan duzenlenen
seminerine TURKCIMENTO Ar-Ge Enstitisi'nden de Gaye
Basturk Ayaz katilim saglamistir.

Seminerde; Kiregtasl ve kirectas! iceren cimentolar, 6gutme
etkisi, kiregtasl igeren c¢imentonun etkileri, kiregtas
iceren gimentodan Uretilen betonun dayanim ve sureklilik
parametreleri dort ana baslik altnda ele alinmistir. Joerg
Rickert tarafindan acilis konusmasl yapilan seminer yarim
gun surmustar.

Kiregtas! ve Kiregtasi iceren Cimentolar
Joerg Rickert

Kirectasl; DUnya'da en kolay ulasilabilen ve en dnemli
kalsiyum kaynagidir.

Cimento sektdrunde ise hem avantajlari hem de
dezavantajlar bulunmaktadir.
Avantajlart;
Dunya genelinde bulunabilmesi,
DusUk maliyetli olmasi (kolay ogutdlebilir olmasi),
Kimyasal ve daolgu etkilerinin iyi bilinen bir malzeme
olmasidir.
Dezavantajlari ise;
Reaktif olmamasi ve ya reaktifliginin dusuk olmas,
Dayanim ve dayaniklilikta dusmeye sebep olmasidir.

Gunumuzde en yaygin olarak kullanilan Portland
cimentosunun yerini birgcok Avrupa Ulkesinde kiregtas!
iceren gimentalar almaya baslamistr. CEMBUREAU 2018
yiindaki verilerine gore olusturulan grafikte kiregtas! igeren
¢imentolar Sekil 1de gosterilmistir.

Kiregtas! iceren gimentolar; CEM 1I-M ve CEM II-L/LL yUzde
28 pazar satig orani ile sirasiyla yesil ve turuncu renkle
gosterilirken, %42 pazar sats oranina sahip Portland
¢imentosuna yaklasmaktadir.

Seminar on Limestone and “Cements with High Limestone
Content: An Effective Way to Decarbonise” by European
Cement Research Academy (ECRA) online seminar was
held on 29 April 2021. Gaye Basturk Ayaz from the Turkish
Cement Manufacturer Association R&D Institute attended
the seminar.

Limestone, limestone-containing cements, influence on
grinding department, influence of limestone cements
and strength and durability properties of concrete with
limestone cements are discussed as four main topics in the
seminar. The seminar, whose opening speech was given by
Joerg Rickert, lasted for half a day.

Limestone and Limestone Containing Cement
Joerg Rickert

Limestone is @ worldwide available and most important
easy accessible calcium source.
Incementindustry has both advantages and disadvantages.
Advantages of limestone-containing cement;

World wide availability,

Low-cost material leasy to grind),

Chemical and filler effects are well-known materials.
Disadvantages of limestone-containing cement;

No or limited reactivity values,

Reduction of strength and durability.

In a lot of EU countries, limestone cements are started to
displace Portland cement which is the most popular cement
type.

Cements containing limestone are shown in Figure 1in
the graph created based on CEMBUREAU data in 20718,
Limestone containing cements are; CEM II-M and CEM
lI-L/LL shown as green and orange color respectively with
a market sales rate of 28 percent, it approaches Portland
cement, which has a market sales rate of 42%.
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Sekil 1: Farkli Cimento Turlerinin Pazar Satiglari (CEMBUREAU, 2018)
Figure 1. Market Sales of Different Cement Types (CEMBUREAU, 2018)

Son oranlara gore; Avrupa birliginde, Portland gimentosu
kullanim oraninin yaklasik %40, kirectas! iceren CEM II/A-LL
ve —-M (S-LL) Avrupa Ulkelerinde kullanim oraninin ise %31
oldugu goruimustar.

Ancak gunumuzde kullaniimakta olan ikame kiregtas!
yUzdeleri gok dusUktur. Bunun sebebi ise; gunumiz beton
teknolgjilerinin yetersizliginin yani sira genel kullanima uygun
yUksek dayanim gdsteren betonun, ihtiyac olmamasinag
ragmen oncelikli tercih ediimesinden kaynaklanmaktadir.
Endustrimizin karbonsuzlastirmaya gecebilmesiigin kiregtas
oranin artunimasinin yani sira farkl beton uygulamalaring
gecilmesi gerekmektedir.

Yapilan arastirmalarda; kiregtasi yuzdesi %30'a kadar
arturnilmig; kiregtasl yuzdesinin artmasi ile birlikte, pargacik
tane boyu dagiiminin genigledigi ve su ihtiyacinin azaldig
gorulmustur (Sekil 2).

According to recent ratios; in European Union, Portland
cement usage is approximately 40%, and limestone
containing CEM ll/A-LL, -M (S-LL) usage is at around 31%.

However, the percentages of substitute limestone used
today are very low. The reason for this; in addition to
the inadequacy of today's concrete technologies, it is
due to the fact that concrete with high strength suitable
for general use is preferred, although it is not needed. In
order for our industry to switch to decarbonization, it is
necessary to increase the limestone ratio as well as to
switch to different concrete applications.

In the researches; limestone percentages increased
up to 30%; thus, it was observed that the particle size
distribution expanded and the water demand decreased
(Figure 2)
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Sekil 2: Kiregtas! Yuzdesinin Artmasiyla dedisen Su Ihtiyaci ve Yogunluk Degdisimi (ECRA, 2021)

Figure 2: Change in Water Requirement and Consistency with Increasing Limestone Percentage (ECRA, 2027)

Kiregtasi parcacik boyutu klinker numunelerinden
daha dusUk oldugunds, kiregtasi parcalart bosluklara
dolarak parcacik bayut dagiimini gelistirmektedir boylece
yogunluk artmaktadir. Bunun sonucunda ise kiregtag,
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The consistency of the concrete improves with the
decrease in water requirement. This is because limestone
acts as a filling material. When the limestane particle
size is lower than that of the clinker samples, the

betonun su ihtiyacini azaltarak, basing dayanimini ve
dayaniklihgini arttirmaktadir (%10 kirectasi ikamesine
kadar). Su ihtiyacinin azalmasiyla birlikte betonun kivami
iyilesmektedir. Bunun sebebi kiregtasinin dolgu malzemesi
gibi davranmaktadir. Yuksek kiregtasi icerigi ise yuksek
gozeneklilige sebep olarak, basing dayaniminda ve
dayaniklilikta dusmeye neden oldugu gorulmustur. %20
Kiregtasl katkill cimentanun dayanim farkliig Sekil 3'te
gosteriimektedir.

limestone particles fill the voids, improving the particle
size distribution, thus increasing the density. As a result,
limestane increases the compressive strength and
durability of concrete by reducing the water requirement
(Up to 10% limestone). It has been observed that high
limestone content causes high porosity and causes a
decrease in compressive strength and durability. The
strength difference of 20% limestone containing cement
is shown in Figure 3.

70
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Mortar compressive strength / MPa
&
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Sekil 3: Referans Cimento ile Kiregtasi Katkili Cimentonun Dayanim Farklihgi (ECRA, 2021)
Figure 3: Strength Differences of Reference Cement and Limestone Containing Cement (ECRA, 2027

Arastirmalar sonucunda;
Cekirdeklenme tepkimeleri ve C-S-H jelinin buyumesi
icin kirectas! yuzeyler diger sistemlerden daha iyi
kosul sagladigi gorulmustur. Kalsiyum iyonlarinin
adsorpsiyon egilimi kum  (kuvars) yuzeulere gore
kirectas! yuzeylerinde daha fazla olmasi serbest su
icerigini arttirarak klinkerin hidratasyon derecesini
arttrmaktadir.
Termodinamik modelleme; kiregtasl varliginda
monokarbonatin stabillestiriimesi etrinjitin
stabilizasyonunu saglayarak; hidrate fazlarin toplam
hacminde artig, gozeneklilikte ise azalma sagladigini
gostermistir.  (Termodinamik  modellemede %4
Kiregtas! ikamesi ve ikamesiz olarak degerlendirme
yapilmistir) Kirectasi varliginda; monosulfat yerine
hemikarbonat ve monokarbanatin olusmasi, etrinjitin
bozunmasina engel olmaktadir. Hemikarbonat ve
monokarbanat etrinjitin stabilizasyonunu sagdlarken;
gozenekliligi azaltarak ve dayanim kaybini dusurerek
hidrate Urunlerin oraninin artmasini sajamaktadir.
%100 portland  cimentosu ile %70 portland
cimentasu+%30Kirectasinin - dayanim  degerlerine
bakildiginda alitin erken ve geg¢ dayanimlarinin, belitin
ise ge¢ dayaniminin yukseldigi goruimustur.

As a result of the researches;
Limestone surfaces provided better conditions for
the nucleation and growth C-S-H compared to other
systems; calcium ions have a higher affinity for
adsorption on limestone surface than on sand (quartz)
particles, increasing the free water content and the
degree of hydration of the clinker.
Thermodynamic modeling showed that the stabilization
of monocarbonate in the presence of limestone
indirectly stabilized ettringite leading to a corresponding
increase of the total volume of the hydrate phase and
a decrease of porosity (In thermodynamic modeling %4
limestone containing cement and limestone free cement
are compared). In presence of limestone formation
of hemicarbonate aond monocarbonate instead of
monosulphate formation can be observed, which
prevents the decomposition of ettringite. Formation
of hemicarbonate and monocarbonate provided that
stabilization of ettringite and also with decreasing
porosity and reducing strength loss provided the higher
volume of hydration products formation.
Strength values of 100% portland cement and 70%
portland cement+30% limestone compared: it was
observed that the limestone content provided that the
early and late strengths of alite and the late strength of
belite were increased.
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Kullanilacak kiregtasinin donun yaratabilecegi hasardan
korunabilmesi icin EN 197-1 (LLL) standardina uygun
olmasi gerektigi belirtiimektedir ancak CaCO, miktari
bu standartta %75den buyuk olmak zorundadir.
Bu standarda gore yuksek miktarda kil kuvars ve
dolomit iceren kirectaslar kullanima uygun olmadigi
belirtilmektedir. Ancak yapilan calismalarda %75'den az
CaCQ, igeren kiregtaslarinin kullaniimasinda bir sakinca
olmadigi gorulmustur. EN 197-5 standardinda CEM II/C ve
CEM VI icin dolomitik kiregtas! kullaniminin uygun oldugu
belirtilmistir. Ancak bu standarda gore kirectas! kullanimi
%20, CEM 1I/B igin ise %35 olarak sinirlandiriimistir. Daha
yuksek oranlarda kiregtas! kullaniminin uygunsuz oldugu
belirtilmistir.

Beton testlerinde gergeklestirilirken maksimum su/
¢cimento ve minimum c¢imenta oranlar kullanilmaktadir.
Kiregtagl ikameli cimentolarda (CEM 1I/B-LL / CEM VI)

It is stated that the limestone to be used must comply with
the EN 197-1 (L, LL) standard in order to be protected from
damage caused by frost, but the amount of CaCO, must be
greaterthan 75% in this standard. According to this standard,
it is stated that clay-rich limestones, quartz-rich limestones,
dolomite-rich limestones are not suitable for use. However,
studies have shown that there is no harmful effect of using
limestone containing less than 75% CaCO,, It was stated in
the EN 197-5 standard that the use of dolomitic limestone
is suitable for CEM 1l/C and CEM VI but, according to this
standard, the use of limestone is limited to 20% and in CEM
ll/B to 35% by mass. It has been stated that the use of
limestone at higher rates is inappropriate.

Maximum  water/cement (w/c) and minimum  required
cement content are used in concrete tests. High w/c ratios
used in limestone-replaced cements (CEM II/B-LL / CEM VI):
create disquadlification in standards due to non-adapted test

kullanilan yuksek su-gimento oranlar; uygunsuz test  conditions (Figure 4)
standartlari nedeniyle beton standartlarinda uygunsuzluk
ile sonuglanmaktadir (Sekil 4).
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Kiregtagl yuzdesi arttinildikga dayanimda gozlemlenen
dusmenin sebebi uygunsuz standart ve beton uygunluk
deneyleridir. Su-gimento orani dusuruldugunde daysnim
kaybinin elimine edildigi gorulmektedir.

& &8 3 &

When limestone content is increased, cement strength
values decrease because of the inappropriate standards
and concrete compatibility tests. For the elimination of this
strength reduction, w/c ratio must be decreased.

s 38
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Sekil 5: Kiregtas! Katkili Cimento
Figure 5: Limestone Containing Cement
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Yillardir kullaniimakta olan dusUk su-cimento orani;
akiskanlastirici, sUper-akiskanlastiric veya yogun karistirma
islemleriyle yasanacak sikintilar giderilebilmektedir. Ayni
zamanda dusuk su-gimento orani donma, gozunme ve klordr

difuzyonuna direnci arttirmaktadir.

Sonug olarak; yuksek kalker icerikli cimentolarin (standardin
Ustunde sevigelerde], yapisal beton Uretimi icin uygun
oldugu gorulmektedir.

Cimento tarafindan bakildiginds;
Klinker reaktivitesi kiregtagl orani ile artmaktadir
(ytksek Klinker reaktivitesi elde edilmek istenmektedir,
avantajlidir)
Kirectasl ve Klinker numunelerinin pargacik boyutu
birbirleriyle uyumludur (kiregtas dolgu malzeme olarak
calisir ve gekirdeklenme reaksiyonlar yasanir)
Cimentolar cok homojen Uretilir.
Cimento marketi; beton performansiyla birlestiriimelidir.
Klinker etkili cimentalarin reklamlan standart dayanim
Uzerinden degil dusuk CO, ayak izive dUsUk su-gimento

orani Uzerinde yapiimalidir.

Beton tarafindan bakildiginds;
Betan teknolojisi uyarlanmali (su-gimento oraninin
dusurulmesi ve katki maddelerinin kullanimi) ve dayanim
sonuglari test edilmelidir.
Betonun performansi ve c¢imentonun Uretimi icin
spesifik teknik onay gerekmektedir (ETA), bu tanimlayici
konsept yerine performans konsepti getiriimeli; test
prosedurlerinin adaptasyonu saglanmalidr.
Farkll kullanimlar alanlari igin farkl ozelliklere sahip
beton tipleri saglanmali (ic/dis kullanim, kolon, Kiris,

doseme, duvar)

Piyasada yer bulabilmesi igin ise;
Cevresel farkindallk yaratmak ve bunu arttirmak ile
birlikte CO, vergilerinin getirimesi.
Kamu yetkililerinin; katkil ¢imento ve ilgili beton
ozelliklerini talep etmesi. Ozel yatinmeilarin ikna edilmeli.
Mimarlar ve ingaat galisanlarinin bilgilendirimesi ve

¢imento/beton sektoru ile ilgili egitim veriimelidir.

Kiregtas! katkill ¢imentolarin hayata gegirilebilmesi ve
faydalarindan yararlanilabilmesi icin; insaat sektord
endustrisi, yapr endustrisi, mimarlar, tasarimcilar ve

musteriler birlikte hareket etmelidir.

The problems related to the low w/c concretes could
be handled by using plasticizers, superplasticizers, ond
extensive mixing methods. At the same time, the low water-
cement ratio increases the resistance to freezing, thawing
and chloride diffusion.

As a result cements with high limestone contents (also
beyond the standords) appear to be suitable for the
production of structural concrete.

From the perspective of the cement;
Clinker reactivity corresponds to limestone proportion
(high clinker reactivity is advantageous and to be striven
for)
The particle size of clinker and limestone are adapted to
each other (use of filler and nucleation effect)
The cements are produced very homogeneously
Cement marketing is combined with concrete
performance; advertising of clinker-efficient cements
not any more via standard compressive strengths (too
low), rather via low CO, footprint and performance in

low-w/c" concretes

From the perspective of the concrete;
Concrete technology is adapted (especially reduction
of the w/c ratio, use of admixtures) and robustness has
been tested in practice
The production of the cement and the performance of
the concrete are specified in a kind of technical approval
(ETA) Instead of this descriptive concept, the performance
concept must be adapted to the test procedures.
More differentiated use of different concrete qualities
on site can be ensured (interior/exterior components,
columns, beamns, slabs, walls)

From the perspective of the society;

Creating ond increasing environmental awareness and also
an integration of CO,-prices with emission trading system
The public authorities must demand such cements and
corresponding concretes. Private investors must be
convinced.

Architects, specifiers and workers on building sites must
be informed and educated in parallel to promote the

cements/concretes.

To efficient use of limestone-containing cements; the
construction industry, building industry, clients, architects
and designers should act together.
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Ogutme Etkisi
Stefan Seemann

Ogutme departmanin etkisinin anlatildigi departmanda 3 ana
baslk ele alinmistir. Bunlar; 6gutme temelleri konsepti ve
PSD; degirmen performansinda kiregtasinin etkisi, degirmen
sisteminin degderlendirmesidir.

Ogutme baslica numunede bulunan gorece olarak
daha kirilgan yuzeylerden (catlaklarda) numunenin
parcalanmasl islemidir. Bu nedenle zayif zon arttikea 6gutme
kolaylasmaktadir. Sekil 6'da gozlemlenen parga boyutu ve
parca dagiimi grafidi incelendiginde kiregtasinin pargacik
dayaniminin dusuk oldugu gorulmektedir. Enerji intiyacinin
ise yuzey alani ile gok degisiklik gostermedidi gordlmektedir.

Influence on Grinding Department
Stefan Seemann

Theinfluence on grinding department was explained as three
main tapics. These are; grinding basics and PSD, influence of
limestone content on mill performance and evaluation of mill
system.

Grinding is the process of breaking up the sample from
primarily relatively more fragile surfaces (cracks and weak
zones) found in the sample. Therefare, as the weak zone
amount increases, grinding becomes easier. The particle
size and particle distribution graph observed in Figure 6 is
examined and it is seen that the particle strength of the
limestane is low. It is seen that the energy requirement does
not change much with the surface area.
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Sekil 6: Kirectasinin pargacik dayanimi
Figure 6: Limestone Particle Strength

Ogutmesi zor olan numunelerle 6gitmesi kolay olan
numunelerin bir arada 6gutulmesi ise parcacik tane boyu
dagihimini etkilemektedir. Kolay 6gunen numune fazla
ogutdlurkenogutmesizorolannumunelerdahakabakalacaktrr.
Bu nedenle homaojen bir 6gutme gerceklesemeyecektir.
Ogunmesi kolay ve zor olan numunelerin ayr ayn 6gutiimesi
pargacik tane boyu dagiliminin daha hamajen hale gelmesini
saflayacaktr. (Sekil 7)

PSD s affected by the intergrinding of hard and soft samples.
Samples that are easy to grind will be millable and tiny,
while samples that are difficult to grind will remain coarser.
Therefore, homogeneous grinding will not be possible.
Using separate grinding for the samples that have different
grindability values ensures that the particle size distribution
becomes more homogeneous. (Figure 7)
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Sekil 7: Birlikte ve Ayri 6gutme iglemleri ile Parcacik Tane Boyu Dagilimi
Figure 7: PSD of Intergrinding and Separate Grinding
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%20 kirectasl ikameli klinker numuneleri ayr ayri ve birlikte
0gutuldugunde numunelerin spesifik yuzey alani sonuclar
ayni almasina ragmen dayanimlarinda %20'ye yakin fark
olustugu gorulmektedir (Sekil 8). Bunun sebebi ise pargacik
tane boyu dagilimi ile ayni sonuc elde ediliyor olmasina
ragmen daha ince pargaciklarin 6gutulebilir numunelerden

olusmasi; zor 6gunen kismin ise daha kaba kalmasidrr.

It has been observed that in 20% limestone-containing
cement grinding with different grinding types as intergrinding
and separate grinding, there is a 20% difference in their
compressive strength although the specific surface area
results of the samples are the same (Figure 8. The reason
for this is that although the same result is obtained with
the particle size distribution, finer particles are formed from
grindable samples, the hard grindable somples stay coarser.

3
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Sekil 8: Birlikte ve Ayri 6gutme islemleri
ile Pargacik Tane Boyu Dagilimi

Figure 8: Compressive Strength
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Differences of Intergrinding and
Separate Grinding Samples

Kiregtasinin  parcacik dayanimi kuvarsin pargacik
dayanimindan dasha dusuk olmasi ogutulebilirligini
kalaylastirmaktadir. Klinker numuneleriyle karsilastinildiginda
ise birim alana dusen spesifik enerji ihtiyaci gok daha
dusUktur. Bu nedenle birlikte 6gutme yapildidinda ve ayri
0gutme yaplldiginda sonuglar dedisiklik  gostermektedir.
Yapilan ¢alismalarda ayn 6gutilme isleminden gegirilen Klinker
ve kiregtasl numunelerinin erken ve ge¢ dayanimlarinin daha
yUksek oldugu gorulmustar.

Bilyali degirmen sistemi ve HPGR sisteminde kiregtas ikameli
¢imento ve OPC Karsllastrmas! yapildiginda ise; kiregtas
ikameli cimentonun; birim Uretiminin ve inceliginin  daha
yUksek oldugu gorulmustur (Sekil9).

gl 77| [Cankecigypsum 100%
; Producton (vh) 55
S e - | |fineness 3600 cmilg
Speate enorgy 2%
(RWht)

S - L% m

“I Clinker/gypsum 50%

Producson (Uh) 68
Typical ball mill system treness 4500 el
* 35x12m us
- 2300 kW mall motor Wsoedt)m :

The particle strength of limestone is lower than the quartz,
thus it is more grindable than quartz. When compared
to clinker samples, the specific energy requirement per
unit area is much lower. Therefore; separate grinding and
intergrinding systems give different results. In the studies,
it was observed that the early and late strengths of the
clinker and limestone samples that were subjected to

separate grinding processes were higher.

When comparing limestone-containing cement and OPC in
the ball mill systern and HPGR system; unit production and

fineness were found to be higher in limestone-containing

cement (Figure9)
——— Y TN
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Sekil 9: OPC / Kirectas! ikameli Cimento Karsilagtiriimasi

Figure 9: Comparison of OPC / Limestone-Containing Cement
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Ozetle kiregtaslar iyi 6gutulebilirlik degerlerine sahiptir. Birlikte
0gutllduklerinde kiregtaslari incelirken klinker pargacikiar

buyuk pargalar halinde kalacakir.

Ayri 6gutme uygulandiginda ise farkl numunelerden kaynakli
incelik ve parcaciklarin PSD degerlerinin numunenin butinu
icin optimum degerde oldugu gorulmektedir.

Mevcut 6gutme sistemlerinin (sinir kosullari ve 1si dengeleri)
daha yuksek miktarda kiregtast kullaniimadan o6nce dar
bogdaz agisindan kontral ediimesi gerekmektedir.

Beton iglenebilirligi, reolojisi ve
superakiskanlastiricilarla etkilesimleri

Jens Herrmann
Kiregtas! iceren gimentolar;

Optimize ediimis parcacik tane boyu dagilimi ve dusuk
erken cimento reaktivitesinden kaynakli daha az su ihtiyaci
bulunmaktadir.

Daha dusUk su ihtiyac, taze betonun daha yumusak bir
kivamda olmasini saglar. Sivi fazdaki iyonik degisimler ile
taze cimento pastasinin zeta potansiyelinde degisimler
gorulmektedir. (beton Kkatkilari ile etkilesiminden kaynakli
etkiler gorulmesi olasidir) Su-cimento oraninin dusuruimesi
ile beton dayaniminin sabit tutulabilir. (Boylelikle gtzeneklilik
dusUrulur, basing dayanimi arturilir ve gelismis dayanim
elde edili) Kiregtasi numunesinde bulunan kil mineralleri
¢imentonun su ihtiyacini artirr.

Dogal bir Urtn olan kirectas! farkll kimyasal ve mineralojik
ozelliklere sahiptir. Bu nedenle kiregtas! icerigi ve inceligi
Klinker reaktivitesine gore ayarlanmalidir.
Cimentoda bulunan kirectasl miktar arttuginds;
PCE'nin doymus dozunun kirectas! ile orantli olarak
azaldigi gorulmektedir.
PCE aktivite mekanizmasina onemli bir etkisi
gorulmemistir.
PCE mekanizmasinin sicaklik etkilerini telafi eder.
Kirectast numunelerinin kil igerigi;
BUyuk BET- spesifik yuzey alanina bagl olarak
sUperplastik ve diger katki malzemeleri ihtiyacinda
artisa neden olabilmektedir.
Yan zincirlerin i¢ ige girmesi ile PCE talebi arttirabilir.
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To sum up, limestone has a very low grindability and will
enrich during intergrinding in the finer fraction the remaining

clinker will be in the coarser fraction.

Separate grinding and blending allow optimization of product
PSD by variations of fineness and portion of the different
components.

Existing grinding systems have to be evaluated (boundary
conditions and heat balonces) regarding bottlenecks before

using higher amounts of limestone

Influences of Limestone Cements on Concrete
Workability, Rheology and Interactions with
Superplasticizers

Jens Herrmann
Limestone-containing cement;

Lower water demand is caused by an optimized particle size
distribution and lowers initial cement reactivity

Softer consistency of fresh concrete due to lower water
demand of the cement. Changed ionic composition of
the liquid phase and zeta potential of fresh cement paste
(influences on the interactions with concrete admixtures
are possible) By keeping the concrete consistency the
same, the w/c ratio can be reduced (with that porosity
can be reduced, compressive strength can be increased
and enhanced durability can be reached) Clay minerals in
limestone can increase the water demand for cement.

Limestone is a natural product with different chemical-
mineralogical compositions. For that; limestone fineness and
content must be adjusted depending on the clinker reactivity.
Increasing content of limestone in cement;
Reduced saturation dose of PCE almost in direct
proportion to the limestone content
No major influences on the PCE action mechanisms
Compensation of temperature effects on the action
mechanism of PCE
Clayey components in limestone;
Superplasticizers and other admixtures demand
increases due to large BET-specific surface area
The demand for PCE can increase due to the
intercalation of side chains .

Kiregtasli gcimento iceren betonlarin basing ve
dayanim ozellikleri

Sebastian Palm

EN197-1 standardinds; kalsiyum oksitten hesaplanan
CaCO, igeriginin en az %75 olma sarti bulunmaktadir. Bu
nedenle CaCO, miktar ile ilgili birgok aragtirma projesi
gergeklestiriimistir. Kiregtasl numunelerinin; farmasyon
yas! ve cokelim ortamina gore mineralojik yapisinin degistidi
bilinmektedir. Bu nedenle arastirmalarda farkl yUzdelerde
kil ve kuvars igeren kiregtaslar ve dolomitik kiregtaslar
kullanilmig; %30 kisrectas! ikameli portland gimentosu ile
ikamesiz portland gcimentosunundayanimlarikarsilastirimigtir
(Sekil 10). Standart harg basing dayanimlarinda etkisinin
olmadigr gorulmuastur.
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Strength and Durability Properties of Concrete
with Limestone Cements

Sebastian Palm

In EN197-1 standard implicated that The CaCO, content
calculated from calcium oxide must be at least 75%. For
this reason, many research prajects have been carried out
on the amount of CaCQ,, It is known that the mineralogical
structure of the limestone samples changes according to
the formation age and deposition environment. For this
reason, limestones that contain different percentages of clay
and quartz and dolomitic limestones were used in the studies
and the compressive strengths of 30% limestone-containing
Portland cement and pure Portland cement were compared
(Figure 10). It has been observed that it does not influence
the development of standard mortar compressive strengths.

22 % Clay 16 % Clay
18 % Quartz 5% Quartze pure (97 %)
inLL
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Sekil 10: Farkli kiregtas ikameli gimentolarin 2, 7, 28 gunluk dayanim sonuglari

Figure 10: 2,728 Days Mortar Compressive Strength Results of Different Portlond Limestone Cement with 30%

Dayanim sonuglar incelendigi ise %30 kiregtas! igeren
¢imentolarin dayanimlarninin artd gordlmastur. Yuksek Kil,
kuvars ve dolomit mineralinin beton dayanimini etkileme
sarti olmadigi gordlmustur. Yuksek dolomit miktarinin iyi
dayanim sonucu verdigi gorulmustur.

Bu nedenle EN197-5'de; kalsiyum oksitten hesaplanan
CaCO, miktaninin en az %40 ve kalsijum oksit ve
magnezyum oksit iceriginden hesaplanan CaCO, ve MgCO,
miktarinin kutlece en az %75 olacakr.

Iklim hedeflerine ulasilabilmesi dogrultusunda gelecekte
kullanilacak olan cimentolar ile ilgili;
CEM 1I/C-M (S-LLJ [%50 Klinker + %30 curuf + %20
kiregtasl] igeren gimentonun kullanimasi beklenmekte
(Sekil 1),
Celik endustrisinin yuksek firnlar yerine DRI sistemleri
ile galismasi curuf miktarinda dususe sebep olmasi
beklenmektedir.

When the strength results were examined, it was seen that the
strength of limestone-containing cements was 30% increased.
Ithas been observedthat high clay, quartz and dolomite minerals
do not affect the concrete strength. It has been observed that
high dolomite content gives good strength results.

Therefore, in EN197-5; CaCO, content calculated from calcium
oxide shall be at least 40% by mass ond the sum of CoCO,
and MgCO, calculated from the calcium oxide and magnesium
oxide content shall be at least 75% by mass.

Regarding the types of cement to be used in the future in
line with the achievement of the climate targets;
CEM 1l/C-M (5-LL) [50% clinker + 30% slag + 20%
limestone] will be a relevant part of the future portfolio
(Figure 1),
The Steel industry is working on DRI process instead of
blast furnaces it is expected to result in a reduction in
the amount of slag.
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Olasi ¢ozumler ise; curufun etkili kullaniimasi; kalsine
kil gibi farkli SCM'lerin kullamimi, kiregtasi miktarinin
arttirimasi ve beton teknolojisine adapte edilmesi
olarak gorulmektedir.

Possible solutions are; more efficient use of slag, the
use of other SCMs like calcined clays and increasing the
limestone content with adapting concrete technology.

Climate neutrality scenario
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Sekil 11: Yillara gore kullanilacak
cimento igeriklerinin dedisimi

Figure 11: Change of Cement Contents
to be used According to Years

2048
2050

Farkll kiregtas! igerigine ve ikame oranina sahip olan
numunelerle yapilan arastirmalar yapilmistir (Sekil 12).

Studies have been carried out with samples with different
limestone content and limestones ratios (Figure 12).

L L2

CaCo, - content in % o 75
TOCin % 0.02 0.1
Metivyla bise in 9'100g 040
Blaine Fineness in cmig 4200 8000
cement Portiand cement [%) Limestone [%)
Reference CEM 1 525R 95100 -
Refecence CEM IVA-LL 3225 R 80 20
S050 LL 50 50
Concrete c1 c2 c3
Cement kgim?® 320 340 380
wic 050 045 035
Paste content ym? 280 - 200

Sekil 12: Kirectas! icerigi, Ikame oranlar, Beton tzellikleri

Figure 12: Limestone Content, Limestone Ratio and Concrete Properties

Bu arastirmads; farkli ozelliklere sahip numunelerin
dayanimlari, karbonat direnci, klordr direnci, donma ¢ozinme
direnci, saglamlik degerleri Karsilastirnlmistir. Dokom
denemeleri yapilmistir.

Elde edilen sonuclarda; %50 kiregtas! ikemeli cimentolarin;
beton teknolgjilerinin  uyarlanmasi, ana bilesenlerin
birbirleriyle eslestirimesi  ve saglamlik testlerinin
pratikte gergeklestiriimesiyle; yapisal beton dokumunde
kullanilabilecedi gorulmustar.

Cimento ve Beton Diinyast / Say1: 154 / Kasim - Aralik 2021
Cement and Concrete World / No: 154 / November - December 2021

In this study; compressive strength, carbonation resistance,
chloride migration resistance, freeze-thaw resistance and
robustness values of the samples with different properties
were compared.

According to obtained results; cement with 50% limestone is
principally suitable for the production of structural concretes
if concrete technology is adapted, main constituents
matched to each other and robustness tested in practice.
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Sekil 13: Dayanim Sonuglarinin Karsilastinimasi

Figure 13: Comparison of Compressive Strength Results

Boylelikle ayni dayanim degerine sahip %50 kiregtag! ikameli
gimento kullaniminin; kuresel 1sinma potansiyelini (kg CO,)
%25 azalttgrgorulmustur. Toplam enerjitalebinin ise ortalama
¢imento enerji talebini degistirmedigi; CEM I'e gtre %715 daha
azdir ve neredeyse EPD cimentao ile esittir (Sekil 14)
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Thus, with the use of 50% limestone-containing cement with
the same strength value; it has been observed that the global
warming potential (kg CO,) has decreased by 25%. Total
energy demand not significantly influenced in relation to
average cement, -15% in relation to CEM | and almost equal
to EPD-cement (Figure 14).
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Sekil 14: Kuresel Isinma Potansiyeli ve Toplam Enerji
Figure 14: Global Warming Potential (GWP] and Energy Demand
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Limak Anka Cimento

Limak Anka Cement

Limak Anka Cimento Fabrikasi, Ankara Ili, Polatli llcesi,

Babayakup Koyu sinirlart igerisinde toplam 23,6 hektar
alan Uzerine kurulmustur. Anka Cimento Fabrikasinin ilk
temeli 2015 yil Kasim ayinda atilmistir. Proje, dunyanin
en buyuk bankalarindan biri olan Cin Sanayi ve Ticaret
Bankasi (ICBC]) tarafindan Sinosure (Cin ihracat ve Kredi
Sigortasi Kurumu) garantisi altinda finanse edilmistir.
Tesisin kurulmasi icin Cin menseyili Sinoma firmasiyla
ana yuklenici sifatiyla sozlesme imzalanmistir. ki buguk
yilik yogun ¢alismalar sonucunda 20718 yil Nisan ayinda
insaat ve montaj tamamlanmis ve klinker Uretimine
baslanmistir. ilk gimento satigi 2018 yil Temmuz ayinda
gergeklesmistir.

Anka Cimento, Turkiye'de en son cimento Uretim
teknologjilerini kullanan fabrikalardan biridir. Fabrikanin
2013 yilinda alinmis Cevresel Etki Dederlendirme olumlu
karari bulunmaktadir. Fabrika, yillik 1.44 milyon ton klinker,
1.8 milyon ton gimento Uretim kapasitesine sahiptir.
Proses igin gerekli olan kalker ve kil malzemesi Limak
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Limak Anka Cement Plantwas established on a total area of
23.6 hectares within the borders of Ankara Province, Polatli
District, Babayakup Village. The first foundation concrete of
Limak Anka Cement Plant was laid in November 2015. The
project was financed by Industrial and Commercial Bank of
China (ICBC), as being the greatest bank worldwide, under
the guarantee of Sinosure (Chinese ECAJ. A contract was
signed with China based Sinoma company as the main
contractor for the installation. As a result of two and a half
years of intensive work, the construction was completed
in April 2018 and clinker production was started. The first
cement sale was made in July 2018.

Anka Cement is one of the cement plant using the latest
technology of cement production. The factory has an
Environmental Impact Assessment positive decision taken
in 2013. The factory has an annual production capacity of
144 million tons of clinker, and 1.8 million tons aof cement.
The limestone and clay materials required for the process
are procured from licensed raw material quarries belonging

Cimento San ve Tic AS'ye ait olan ruhsatll hammadde
ocaklarindan temin edilmektedir. Hammaddenin yakin
olmasi nedeniyle nakliye mesafeleri kisaltmakta ve
nakliye asamasinda olusabilecek gevresel etki minimum
seviyeye inmektedir.

DuUsuk sera gazi sslinimi ile c¢evre dostu Uretim
yapan fabrika ayrica dusuk enerji tuketimi ile maliyet
optimizasyonu agisindan da ciddi bir avantaja sahiptir.
2019 ve 2020 yilinda Klinker Uretim ve ¢cimento 6gutme
0zgul elektrik enerji tuketimi agisindan Turkiye'deki tum
gimento fabrikalar arasinda en dugUk seviyede spesifik
tUketimi gergeklestirilirken; T.C. Enerji ve Tabii Kaynaklar
Bakanhgr Enerji Verimliligi ve Cevre Dairesi Baskanlig
tarafindan yapilan "Turkiye Cimento SektorU Eneriji
Kiyaslama" ¢calismasinda ilk sirayr almistir.

Is Dunyasi ve Surdurulebilir Kalkinma Dernegi (SKD
Turkiye)'nin Avrupa imar ve Kalkinma Bankasi - EBRD
is birligi ile hayata gecirdigi Turkiye Dongusel Ekanomi
Platfarmu’'nun On Degerlendirme Destedi projesine, Anka
Cimento Fabrikasl cimento sektorinden secilen tek
katiimci olup, CTlI taol platformunda ornek uygulamalar
gerceklestirmistir.

Uretim Siireci

Limak Anka Cimento Fabrikasina ait ocaklardan, ana
hammaddeler olan kil ve kalker tedarigi yaplmaktadir. Demir
cevheri, ilave silis intiyacy, algi tasl gibi yardimer hammaddeler
dis tedarikcilerden temin ediimektedir.

Kil ve kalker, bir numarali kiriciya iki ayri gelik palet yardimiyla
beslenmektedir. Beslenen karnisim ¢ift rotorlu gekicli kirici
vasitast ile kinlir. Kirici sonrasi lastik bant Uzerinde yer alan
online analizor, hedeflenen kalite parametrelerine gore ki
ayri celik paleti kontrol ederek premix adi verilen kil ve kalker
kansiminin aranlarni belirlemektedir. Kinlan premix karigimi
40000 ton kapasiteli preblending adi verilen dairesel
stokholde stoklanir. iki numarali kiricida ise farin degdirmeni ve
¢imento degirmenlerinde kullanilan yardimci hammaddeler
kinlr. Kinlan bu malzemeler alt bolmeli yatay stokholde
stoklanir.

Fabrikamizda 4 valsli, 400 t/h kapasiteli, Sinoma marka
dik farin dedirmeni kullanimaktadir. Preblending ve yatay
stokholden, reclaimer ve lastik bantlar vasitasi ile nakil
edilen kinlmig malzemeler 4 farkli bunkerde ayri ayri toplanir.

to Limak Cimento San ve Tic AS. Due to the proximity of
the raw materials, transportation distances are shortened
and the environmental impact that may occur during
transportation is minimized.

The plant, which performs environmentally friendly
production with low greenhouse gas emission, has also
a serious advantage in terms of cost optimization with
low energy consumption. In 2019 and 2020, clinker
production and cement grinding achieved the lowest
specific consumption among all cement plants in Turkey
in terms of specific electricity energy consumption, and
ranked first in the "Cement Sector Energy Comparison
of Turkey” study conducted by the Energy Efficiency
and Environment Department of the Republic of Turkey
Ministry of Energy and Natural Resources.

In the Desk Based Review Support Framework of “Turkey
Circular Economy Platform” which has been realized
in cooperation with Business Council for Sustainable
Development (BCSD Turkey) and European Bank for
Reconstruction and Development-EBRD, Anka-Cement
Plant is the only participant selected from the cement
sectar and performed sample applications on the CTI tool
platform.

Production Process

Clay and limestone, which are the main raw materials, are
supplied from Limak Anka Cement Factory quarries. Auxiliary
row materials such as iron ore, silica source, gypsum are
procured from external suppliers.

Clay and limestone are fed to the number one crusher
with the help of two separate steel pallets. The fed mixture
is crushed by a double rotor hammer crusher. The online
analyzer located on the rubber band after the crusher
determines the proportions of the clay ond limestone
mixture called premix by controlling two separate steel
pallets according to the targeted quality parameters. The
crushed premix mixture is stored in a circular stock hall
called preblending with a capacity of 40,000 tons. In the
number two crusher, auxiliary raw materials used in raw mill
and cement mills are crushed. These crushed materials are
stored in a six-section horizontal stock hall.

Sinoma vertical raw mill with 4 rollers, 400 t/h capacity
is used in our factory. Crushed materials transported
from preblending and horizontal stock halls by means of
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Kantar alti toplama bandi Uzerinde yer alan online analizar,
hedeflenen kalite parametrelerine gore kantarlara komut
gondererek, farin dedgirmenine beslenecek kompozisyonu
ayarlar. Ogutulen farin seperatdr yardimi ile istenilen incelik
dederinde degirmenden cikar. Degirmen cikisinda bulunan
dortlu siklonet gaz- farin kansimini ayinr, ¢oken farin, havall
bantlar ve elevator yardimi ile 10.000 ton kapasiteli farin
silosuna giderken, gaz torball filtreye girerek tamamen
tozdan anndinlir ve atmosfere salinir. Duzenli periyotlarla
alinan numuneler, Kalite kontrol laboratuvarinda analiz edilir
ve kalite spefikasyonlarina uygunlugu surekli izlenir.

isletmemizde yakit olarak ithal linyit, yerli linyit ve petrokok
kullaniimaktadir. Gelen ham komur, dort bolmeli kapall komur
stokholunde stoklanir. Ogutilecek kémir kompozisyonuna
gore, reclaimer ve lastik bantlar vasitasi ile ham komur
bunkerlerine sevk edilir. Bunkerler altinda bulunan kantarlar,
otomasyondan set edilen oranlara gore komur dedirmenine
ham komur beslemesi yapar. Ug valsli, 40 t/h kapasiteli,
Sinoma marka degirmende o6gutllen komur seperator
yardimi ile istenilen incelik degerinde degirmenden cikar.
Degirmenden ¢ikan gaz-komur karisimi torbali filtreye girer,
0gutulmus komur iki farkll toz koémur silosunda depalanir,
tozdan tamamen anndirlan gaz atmosfere salinir. Duzenli
perigyotlarla alinan numuneler, kalite kontrol laboratuvarinda
analiz edilir ve kalite spesifikasyonlarina uygunlugu surekli
izlenir.

Farin silosunda homojene edilen farin  otomasyondan
komut edilen silo alti Kantarlar vasitasi ile, iki kademeli
bes siklondan ve kalsinatorden olugan Gn isitici kuleye
elevator yardimi ile beslenir. Kalsinatorden ve firn agzinda
bulunan Unitherm markall alev borusundan olmak Uzere
iki noktadan ogutdlmus komur beslemesi yapilir. Kalsine
olan farin, 4,8X74 m olculerinde, 5000 t/d kapasiteli doner
finna girer. Sogutularak gikan klinker 100.000 ton kapasiteli
kapall Klinker stokholinde stoklanir. On isitici ve firin sistem
Sinoma, sogutma IKN dretimidir. Duzenli periyotlarla alinan
numuneler, kalite kontrol laboratuvarinda analiz edilir ve
kalite spefikasyonlarina uygunlugu surekli izlenir.

Iki Sinoma tedarigi 6n ezicili bilyall gimenta degirmeni
bulunmaktadir. Cimento degirmenlerine ihtiyag dshilinde
kullanilan sicak gaz sogutma bacasindan gekilmektedir.
Cimento Uretiminde kullanilacak sepere Kul icin ayrica
bir silo bulunmaktadir ve bu silodan her iki degirmende
beslenebilmektedir.

Fabrikada biri i¢ ice almak Uzere toplamda 3 adet ¢imento
silosu bulunmaktadir. Bu silolarin altinda toplamda S adet
dokme kortgu ve ayrica FLS Schmidt firmasina ait 1 adet
otomatik paketleme makinasi bulunmaktadir.
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reclaimers and rubber bands are collected separately in 4
different bunkers. The online analyzer located on the under-
weigher collection conveyor adjusts the composition to be fed
to the raw mill by sending commands to the scales according
to the targeted quality parameters. The ground raw meal
comes out of the mill at the desired fineness with the help of
a separator. The quartet cyclonet at the mill exit separates
the gas-raw meal mixture, while the settled raw meal goes to
the raw medal silo with a capacity of 10.000 tons with the help
of air conveyors and elevator, the gas enters the bag filter
and is completely purified from dust and released into the
atmosphere. Samples taken at regular intervals are analyzed
in the quality control loboratory and their complionce with
quality specifications is constantly monitored.

Imported lignite, domestic lignite and petcoke are used as
fuel in our plant. Incoming coal is stored in a four-section
closed coal stock hall. According to the coal composition to
be ground. it is sent to the coal bunkers with reclaimer and
rubber conveyor bands. The scales under the bunkers feed
coal to the coal mill according to the rates set from the CCR.
Sinoma production vertical coal mill with 3 rollers, 40 t/h
capacity is used in our factory. The grinded coal comes out
of the mill at the desired fineness with the help of a separator.
The gas-coal mixture coming out of the mill enters the bag
filter, the ground coal is stored in two different powder coal
silos, the gas that is completely free of dust is released to the
atmosphere. Samples taken at regular intervals are analyzed
in the quality control laboratory ond their complionce with
quality specifications is constantly monitored.

The raw meal homogenizedinthe raw meal silois fedto the pre-
heater tower, which consists of five two-stage cyclones and
a calciner, by means of the scales under the silo commanded
by CCR. with the help of an elevator. Grinded coal is fed from
two points, from the calciner and from the Unitherm branded
main burner at the kiln hood. The calcined raw meal enters
the 4.8X74 m rotary kiln with a capacity of 5000 t/d The
cooled clinker is stored in the closed clinker stock hall with
a capacity of 100000 tons. The preheater and kiln system
is the produced by Sinoma, the cooler is the produced by
IKN. Samples taken at regular intervals are analyzed in the
quality control laboratory and their compliance with quality
specifications is constantly monitored.

There are two Sinoma supplied cement mill with Roller Press.
Where there is need. hot gas consumed for the mills is
supplied from clinker cooler. Therefore, there is one Fly-Ash
silo and two mills can be fed from this silo.

There are three cement silo in total in plant, one of which
is nested. There are five bulk loading station and also, one
packaging machine that was supplied from FLS Schmidt
beneath this silos.

Klinker sogutma elektro filtre olup, diger tum filtreler torbali
olarak segilmistir. Finn-Farin, Klinker Sogutma, Komur
degirmeni ve Cimento Degirmenlerinin ana proses filtreleri
Sinoma firmasindan tedarik edilmistir. GUncel emisyon yasal
limitlerinin altinda galismaktadirlar.

Urinler

Limak Anka Gimento Fabrikasinda hem musteri memnuniyeti,
hem de cevresel duyarlilik goz 6nune alinarak, TS EN 197-1
normuna uygun Ug farkl cimento gesidi Uretmektedir;

Anka Cimento tarafindan Uretilmekte olan Urunler agagidaki

Clinker cooler is electro filters and all other filters are bag
filters. The main process filters for Kiln-Row Mill, Clinker
Cooler, Coal Mill and Cement Mills have been purchased
from Sinoma. The filters operate below the current emission
legal limits.

Products

Limak Anka Cement Factory produces three different
cement types complying with the norm of TS EN 197-1 as
the output of its great sensitivity towards both customer
satisfaction and environmental awareness;

The products produced by Anka Cement are specified in the

tabloda belirtimektedir; table below. :
Uriin Tipi Standardi Uriin Belgesi
Product Type Standard Product Certificate
CEM1425R
Performans Degismezlik Belgesi
CEM Il/A-M (V-LL) 42,5 R (CEM PLUS+) TS EN 197-1 . =
Performance Invariance Certificate
CEM II/B-LL 32,5 R
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Ana Ekipman ve Teknik
Ozellikler

Ekipman Adi
Name of Equipments

Ana Kirici / TKPC®20D18 ;75mm
Main Crusher

Katki Kirici / TKPC®16D14; 50mm
Additive Crusher

Preblending / YDQ90m

Farin Degirmeni / TRMR53.4 25,4D/D ;80mm
Raw Mill

Farin Silosu / @18mt*60mt
Raw Meal Silo

Déner Firin / @4.8*74mt;0,4-4,53d/d
Rotary Kiln

Kémdur Degirmeni / TRM31.3
Coal Mill

Klinker Silosu / @60mt*40mt
Clinker Storage

Cimento Degirmenleri 1-2 / 4.2*13mt
Cement Mills 1- 2

Cimento Silosu 1 / @18mt*44.5mt
Cement Silo 1

Cimento silosu 2 / @18mt*44,5mt
Cement Silo 2

Paketleme
Packaging

Fabrikada hammadde ve Uretim sureclerinden
kaynaklanan toz emisyonunu Onlemek amaciyla, tum
malzeme nakil hatlar kapal galeri olarak dizayn edilerek,
hat Uzerinde kullanilan torball filtreler ile, ortama toz
cikisinin 6nUne gecilmistir. Ayrica 100 bin ton kapasiteli
kapall klinker stokhalU insa edilerek; acik alanda Kklinker
stoklanmadan faaliyet yurutulmektedir. Doner finn dusuk
NOx emisyonlu ve dusuk spesifik isil tUketimli, yuzde
95 kalsinasyon derecesinde on isitict kuleleri ve yuksek
yanma verimliliginde ¢aligmaktadir.
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Main Equipments and
Technical Specifications

Kurulu Kapasitesi
Installed Capacity

800 t/h

300 t/h
40000 t

400 t/h
10000 t
5000 t/giin

40 t/h

100 000 t

180 t/h

7000 t

2000 + 4900 t

120 t/h

In order to prevent dust emissions resulting from raw
materials and production processes in the factory, all material
transfer lines are designed as closed galleries and dust exit
to the environment is prevented by using bag filters on the
line. In addition, a closed clinker stack hall with a capacity of
100 thousand tons has been built and activities are carried
out in the open area without clinker stockpiling. The rotary
kiln operates with low NOx emission and low specific heat
consumption, at a calcination degree of S5 percent with
preheater towers and high combustion efficiency.

Entegre Yonetim
Sistemleri

Ulusal ve uluslararasi standartlara uygun olarak faaliyetlerini
surduren Limak Anka fabrikasi asagidaki sertifikalara sahiptir;

TS ENISO S001:2015 Kalite Yonetim Sistem,

TS ENISO 14001:2015 Cevre Yonetim sistemi,

TS IS0 45001:2018 Is Saglig ve Guvenligi Yonetim Sistemi
TS ENISO 50001:2018 Enerji Yonetim Sistemi.

Fabrika ayni zamanda TS I1SO 45001:2018 Is Saglgr ve
GuUvenligi Yonetim Sistemi belgesini alan Turkiye'deki ilk
Cimento Fabrikasl olma ¢zelligini de tasimaktadir. 2020
yiinda I1SO 45001 Is Saghg ve Guvenligi Yonetim Sistemi
Belgesini ve ISO 50007 Enerji Yonetim Sistemi Belgesini
Turkak akreditasyonlu olarak alarak sektorde bir ilke daha
imza atmigtir.

Dijital D6nlgUm

Saglikl ve guvenli galisma ortami yaratmak amac ile dijital
gelismelere agirik veren fabriks, is saghgr ve guvenligi
uygulamalarini Limak Cimento tarafindan gelistirilmis
dijital platform Uzerinden takip etmektedir. Bu galismalar
kapsaminda Limak Anka Cimento tarafindan Limak
Belge Yonetim Sistemi (LIMBES) uygulamasi / programi
kurulmustur. Bu programa tum personel akilli cep telefonu,
tablet veya bilgisayar araciligiyla, kullanici adi ve sifre ile girig
yaparak, asadida belirtilen uygulamalar dijital platformda,
teknolojiyi etkin kullanarak, hizli ve guvenilir bir sekilde
gerceklestirmektedir.

LIMBES uygulamast ile;
Fabrikada yapilan ¢alismalarda ise baslamadan Gnce
uygulama Uzerinden risk degerlendirimesi  yapilip,
riski kabul edilebilir seviyeye dusurmeden, calismaya
baslanimamasi saglanmaktadir. Is izinleri uygulama
Uzerinden imzalanarak, doldurulmaktadir.
Calisanlartarafindan tespit edilen tehlikeliler ve meydana
gelen ramakkala olaylar uygulama Uzerinden bildirilerek
gerekli aksiyonlarin alinmasi hizlandinimaktadir.
Uygulama Uzerinden oneri formlarnin dizenlenmekte,
imza ve kayit altina alinmaktadir.
Uygulama ile ziyaretciler, fabrikaya davet edilmekte,
fabrikaya giris yapmadan 6nce Is Guvenligi Egitim
Videosunu izlemekte ve ziyaretgi kimlik kart
olusturabilmektedir.

Integrated Management
Systems

Continuing its operations in complionce with national
and international standards, Limak Anka factory holds
certificates, including;

TS EN ISO 9001:2015 Quality Monagement System,

TS EN ISO 14001:2015 Environment Management System,
TS ISO 450012018 Occupational Health &  Safety
Management System

TS EN ISO 5000712018 Energy Management System.

The factory is also the first Cement Factory in Turkey
obtaining TS ISO 45001:2018 Occupational Health & Safety
Manaogement System. The plant has signed ¢ first in the
sector by obtaining 1ISO 45001 Occupational Health and
Safety Management System Certificate and ISO 50007
Energy Manogement System Certificate  with  Turkak
Accreditation in 2020.

Digital Transformation

Focusing on digital developments in order to create a healthy
and safe working environment, the plant follows occupational
health and safety practices through the digital platform
developed by Limak Cement. Within the scope of these
studies, Limak Document Management System (LIMBES)
application / program was established by Limak Anka Cement.
All personnel, by logging into this program with a smart mobile
phone, tablet or computer, with a user nome and password,
perform the following applications on the digital platform, by
using technology effectively, quickly and reliably.

With the LIMBES application;
Before starting the work in the factory, o risk
assessment is made through the application, and it is
ensured that the work is not started without reducing
the risk to an acceptable level Work permits are signed
and filled through the application.
Hazards detected by employees and near-miss events
are reported through the application, and necessary
actions are accelerated.
Suggestion forms are arranged, signed ond recorded
through the application.
With the application, visitors are invited to the factory,
watch the Occupational Safety Training Video and
create a visitor ID card before entering the factory.
With the Pandemic Module, it is ensured that the
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Pandemi Modulu ile saglik durumu riskli olan personelin
belirlenmesi ve servise binmeden once gerekKli
tedbirlerin alinmasi saglanmaktadir.

Limbes programi Uzerindeki gelistirme ¢alismalar devam
etmektedir. Ileriki sUrecte EKED sisteminin ve Is Emirleri
sisteminin uygulama Uzerinden yapilmasi planlanmaktadir.

personnel whose health condition is at risk are
determined and necessary precautions are taken
before boarding the service.

Development work on the Limbes program continues. In the
future, it is planned to implement the EKED system and the

Work Order system through the application.
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Cevre ve Biogesitlilik

Cevre yonetim suregleriile ilgili tum yasal izinleri tamamlayan
Anka Cimento, TC. Cevre, Sehircilik ve Iklim Degisikligi
Bakanligi tarafindan duzenlenen “Temel Seviye Sifir Atik
Belgesi'ni almaya hak kazanmistir. 2020 yili igerisinde
cesitli tUrlerde 1.563 adet fidan dikilerek taplam agag sayis!
334073 ulasirken, agaclandirma ve yesil alan faaliyetlerini

2021 yilinda da artinlarak devam etmektedir.

Limak Anka Fabrikasi, klinker tretiminde fosil yakit tuketimini
azaltmak ve endUstriyel atiklarin geri donusumunu saglamak
amaclyla Alternatif Yakit Besleme Sistemi yatinmina
2021 ylinda baglamistir. 2022 yilinda fasliyete gegcmesi
beklenen yatinm, Fabrikanin yakitithalating olan bagimliiligin
azaltacaktr. Dogal Kaynak tUketimini azaltmak amaciyls,
farkll sektorlerden kaynaklanan atiklar fabrikads, alternatif
hammadde olarak kullaniimaktadir. Bu kapsamda, demir
cevheri yerine curuf atig, yskin bolgelerden temin edilen
artma ¢amurlan ve mermer atiklar alternatif hammadde
olarak kullanilarak, cevresel ve ekonomik kazanim

saglanmaktadir.

insan Kaynaklari

Calisanlara Kurumsal Esitlik Politikasi 1s1dinda, toplumsal
cinsiyet esitligini destekleyen, adil, seffaf, verimli, saglikli
ve gelisim odskll bir g¢alisma ortami sunularak her
galisanda farkindalik yaratmak amaglanmaktadir. Calisan
memnuniyetine yonelik yapilan uygulamalarda elde edilen
bulgularla galisanlanin mativasyonlarinin artinimasive kuruma

olan bagliligin guglendirimesi icin tesvik saglanmaktadir.

Environment and Bio-diversity

Anka Cernent, which has completed all legal permits related to
environmental management processes, was entitledto receive
the ‘Basic Level Zero Waste Certificate” organized by the
Repubilic of Turkey Ministry of Environment, Urbanization and
. While the total number of trees will reach 3,340 by plonting
1563 saplings of various species in 2020, afforestation and

green space activities continue to be expanded in 2027.

Limak Anka Factory has started in 20217 its investment
in the Alternative Fuel Feeding System, in order to reduce
the fossil fuel consumption in the clinker production, and
to achieve the recycling of industrial wastes. Expected
to be operational in 2022, this investment shall decrease
the Factory's dependency to fuel importation. In order to
reduce the consumption of natural resources, wastes from
different sectors are also used as alternative raw materials
in the factory. In this context, slag waste instead of iron ore,
treatment sludge from nearby areas and marble wastes are
used as alternative raw materials, resulting in environmental

and economic gains.

Human Resources

In the light of the Corporate Equality Policy, it is aimed to
raise awareness in every employee through providing a fair,
transparent, efficient, healthy and development-oriented
work environment supporting gender equality. Incentives are
provided to increase the maotivation of the employees and to
strengthen the organizational commitment in accordance
with the findings obtained from the practices aimed at
increasing employee satisfaction.
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Cimento, Cam, Seramik Sektorlerinde

2020 Thracat Sampiyonlari Belli Oldu

Seramik - Cimento - Cam Sekiden
3. Ihracatn Samphyonlan Ol Thrend
7% Kanirn 2021 - hnanbul

3 = m

-

Cimento, Cam, Seramik ve Toprak Urtnleri hracatcilan Birligi
(CCSIB) tarafindan duzenlenen 3. Ihracatin Sampiyonlar
Odul Toreni, kamu, sektér temsilcileri ve ihracatgl firma
yoneticilerinin genis katlimiyla gergeklesti. CCSIB Yonetim
Kurulu Baskani Erdem Cenesiz, Turkiye ortalamasinin Ug
kat yerli katma deger Urettiklerini soylerken, 20271 yilsanu
hedeflerini de 5 milyar dolar olarak agiklad.

Seramik, cam ve cimento sektorlerini bunyesinde
bulunduran ve 2 binin Uzerindeki Uyesiyle tek ve
koordinator ihracater birligi olan Cimento, Cam, Seramik
ve Toprak Urtnleri Ihracateilan Birligi (CCSIB) tarafindan
3. Ihracatin Sampigonlar Odul Toreni duzenlendi. Acilig
konusmalarini Ticaret Bakan Yardmcisi R. Tuna Turagay,
Turkiye Ihracatgilar Meclisi (TIM) Bagkani Ismail Gulle ve
CCSIB Yonetim Kurulu Bagkani Erdem Cenesizin yaptigi
6dul toreninde 11 alt sektdrde 71 6dul takdim edildi.
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2020
Saramik - Cimente - Cam Selndrlen
3. {hracann Sampéyvontar Odil Tereni

% Ranerty 2001 - anhe

Organized by the Cement, Glass, Ceramics, and Soil Products
Exporters' Association (CCSIB] the 3 Export Champions Award
Ceremony has been held with the wide participation of public,
sector representatives, and export companies’ executives.
Erdem Cenesiz, Chairman of the Board of Directors of CCSIB,
expressed that they produced domestic added value three
times the average of Turkey and announced their 20217 year-
end targets as five billion dollars.

The 37 Export Champions Award Ceremony has been held
by the Cement, Glass, Ceramics, and Soil Products Exporters’
Association, with over 2000 members from the ceramic, glass,
and cement sectors. In the award ceremony, where the opening
speeches were made by R. Tuna Turagay, Vice Minister of Trade;
Ismail Guille, Turkish Exporters Assembly (TIM) President; and
Erdem Cenesiz, Chairman of the Board of Directors of CCSIB,
71awards in 11 sub-sectors were presented.

ismail Glle: “ihracatgilarimiz 2020 yilinda
tarih yazd”

2020'nin Turk ihracatinin istikrar ve dirayetini gosteren bir
il oldugunu sayleyen TiM Bagkani Ismail Gulle, “Bugin 6dul
alacak ihracatcilanimiz, 2020 yilinda adeta tarih yazdilar.
Gerceklestirilen performansin dederi, belki de on yillar
sonrasinda bile hatirlanacak. Ozellikle yilin ikinci yarisindan
sonra, ruzgan arkamiza iyiden iyiye aldik. Bu rUzgar bize,
20271 ihracatin yil yapma cesaretini verdi. TUm bu basarilarin
neticesinde son 12 ayda ihracatimizda 215 milyar dolar
asmayl basardik. Aylik ihracatta 20 milyar dolarn asmak,
artik yavag yavas aligtigimiz bir basari. Ihracatimiza, bu milli
zenginligimize deder katugimiz igin oldukca gururluyuz.
Cunku biliyoruz ki, Yarinin Turkiye'si ancak ve ancak Uretimle,
ihracatla yukselecek” dedi.

Erdem Cenesiz: “Ug sektorin son 10 yilda
Ulkeye kazandirdigi net cari fazla 25 milyar
dolara yakin”

CCSIB Yonetim Kurulu Baskani Erdem Cenesiz, Birlik
bunyesinde faaliyet gosteren sektorlerin surdurllebilir
dretim, tedarik ve lgjistik gUgleriyle pandemi doneminde
Turkiye'yi dinyanin en basaril Ulkelerinden biri haline
getirdigini belirterek, ihracatcr firmalara  tesekkir  etti.
2020 yllinda yuzde 8 buyume ile 4 milyar dolarlik ihracata
ulastiklarini ifade eden Cenesiz, bu yil hedefi buyuttuklerini
vurgulayarak, “Pandeminin ilk yilinda yakaladigimiz basar,
daha buyuk hedefler belirlememizin 6nUNU agtl. Bu yilin ilk
10 ay! itibaryla 4 milyar dolar ihracata ulagmis bulunuyoruz.
Son iki ayda buyumemize buyume katarak, 5 milyar dolari
yakalamayl hedefliyoruz. Diger taraftan gimento, cam ve
seramik sektorlerimizin Urettigi yerli katma deger, Turkiye
ortalamasinin Ug katina yukseldi. Bu ylsonu itibariyla 3,3
milyar dolarlik yerli katma deger yaratacagimizi 5Sngordyoruz.
Boylece son 10 yilda Ulkemize sundugumuz net doviz 25
milyar dolara yaklasacak. Giderek guglenen ve dasha fazla
onem verilen tasanm kulturumuz, yuksek kapasiteli modern
tesislerimiz, Urun zenginligimiz, her kasula uyum saglayabilen
esnek yapimiz ve kokIU gegmisimizle hep birlikte ihracatimizi
buyutmeye devam edecediz’ diye konustu.

“Anadolu’'nun dért bir yaninda 100 binin
Uzerinde istihdam sagliyoruz”

CCSIBnin en az ihracat artirmak kadar onem verdidi
bir diger konunun da toplumun refahina katki sunmak
oldugunu vurgulayan Erdem Cenesiz, style devam etti; “Ug
sektordeki Ureticilerimiz 100 bin kisinin Uzerinde istihdam
sagliyor. Pandeminin basindan bu yana kalici bir istihdam
kaybr yaganmad. Uyelerimizin yeni yatinmlara ve istihdama
odaklanmasini memnuniyetle karsiiyoruz. Bununla birlikte
sektorlerimizin bir diger dnemli ozelligi de yalnizca bir sehre
veya bolgeye degil ulkemizin tamamina katki sunmalaridir.

Ismail Giille: “Our exporters made history in
2020"

Expressing that 2020 was a year that demonstrates the stability
and resilience of Turkish exports, TIM President Ismail Gille said,
“Our exporters who will receive the awards today almost made
history in 2020. The value of the performance realized will be
remembered maybe even decades to come. Particularly after
the second half of the year, we had the wind at our back. That
wind encouraged us to make 2027the year of exports. As a result
of all these successes, we managed to surpass 215 billion dollors
in our exports in the lost 12 months. Going above S20 billion in
monthly exports is a success that we are getting used to slowly.
We are very proud of having added value to our exports and this
national wealth of ours. It is because we know that tomorrow's
Turkey will rise only through production and exports”

Erdem Cenesiz- “The net current surplus that
the three sectors have brought to the country
in the last 10 years is nearly 25 billion dollars”

Erdem Cenesiz, Chairman of the Board of Directors of CCSIB,
stated that the sectors operating under the Association made
Turkey one of the most successful countries in the world
during the pandemic period with their sustainable production,
supply, and logistics powers and extended his thanks to the
exporter companies. Mentioning that they reached four billion
dollars in exports with an 8 percent growth in 2020, Cenesiz
underlined that they brought the target to a higher level this
year and said, “The success we reached in the first year of the
pandemic paved the way for us to set higher-level targets. We
have reached a four billion-dollar figure in exports as of the first
10 months of this year. We aim to catch five billion dollars by
adding more to our growth in the last two months. On the other
hand, the domestic added value generated by our cement,
glass, and ceramics sectors has increased three times the
average of Turkey. By the end of this year, we predict that we
will create 33 billion-dollor domestic added value. Thus, the net
foreign exchange we have provided to our country in the last
10 years will approach 25 billion dollars. We will keep growing
our exportation together with our design culture that is getting
stronger and attached more importonce, our high-capacity
modern facilities, our product richness, our flexible structure
that can adapt to all conditions, and our deep-rooted history."

“We provide employment of over 100-thousand
people across Anatolia”

Erdem Cenesiz highlighted the fact that another issue that
CCSIB attaches importance to at least as much as increasing
exports is to contribute to the welfare of the society and
continued s follows; “Our producers in three sectors employ
more than 100 thousand people. No permanent employment
loss was experienced since the beginning of the pandemic. We
contentedly welcome our members to focus on new investments
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Bizim Elazig'ds, Siirt'te, Van'da cimento tesislerimiz var.
Diyarbakirda, Adiyamands, Corumda seramik yapiyoruz.
Polatl’da cam Uretiyoruz. Yani bizim ihracat yolculugumuz
Anadolunun dart bir yanindan baslayip yedi kitaya ulasiyor”

CCSIB Bagkani Cenesiz kanusmasinda, enerji maliyetlerinin
sanayjiciler Uzerinde ciddi bir yuk olusturduguna ve Kasim ay
itibariyla uygulamaya konulan ve Uretim artigini cezalandiran
kademeli  dogalgaz ~ fiyatlamasindan  vazgegilmesi
gerektigine dedindi. Enerji konusunda is dunyasina da
onemli sorumluluklar dustugune dikkat ceken Cenesiz,
ozellikle Sinirda Karbon Duzenlemesi'nin ihracati sekteye
ugratmamas! igin gerekli onlemlerin alinmasi gerektigini
belirtti.

11 alt sektorde 71 6dul

Acllis konusmalannin ardindan 6dul térenine gegildi ve 11 alt
sektorde 71 6dul verildi. “En Fazla ihracat Yapan Firmalar’, “En
VYiksek Ihrag Birim Fiyatina Sship Firma” ve ‘Ihracatini En
Fazla Artiran Firma” kategorilerinde verilen 6dullerin ardindan
etkinlik gala yemegi ile son buldu.

GENEL CIMENTO SEKTORU KATEGORISI
(CIMENTO VE KLINKER SEKTORUNUN TAMAMI]

En Fazla ihracat Yapan Firmalar

1- CIMSA CIMENTO SAN. TIC. AS

2- NUH CIMENTO SANAYI AS

3- AKCANSA CIMENTO SAN. VE TiC. AS
4- MEDCEM GLOBAL PAZARLAMA AS
5- BATI ANADOLU GRUBU

En Yuksek ihrag Birim Fiyatina Sahip Firma
CIMSA CIMENTO SAN. TIC. AS

ihracatini En Fazla Artiran Firma
NUH CIMENTO SANAYI AS

GRi CIMENTO KATEGORISI

En Fazla ihracat Yapan Firmalar

1- MEDCEM GLOBAL PAZARLAMA AS

2- NUH CIMENTO SANAYI AS

3- AKCANSA CIMENTO SAN. VE TiC. AS

4- CIMSA CIMENTO SAN. TIC. AS

5- GOLTAS GOLLER BOLGESI CIMENTO SAN. VE TIC. AS
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and employment. Nevertheless, another important aspect of our
sectors is that they contribute not only to a city or region but also
to the whole of our country. We have cement plants in Elazig, Siirt,
and Van. We make ceramics in Diyarbakir, Adiyaman, and Corum.
We produce glass in Polatll. That is to say, our export journey
reaches seven continents, starting from all around Anatolia”

In his speech, CCSIB President Cenesiz mentioned that energy
costs charge a serious burden on industrialists and that the
gradual natural gas pricing put into practice as of November
and penalizes production increase must be abolished. Drawing
attention to the fact that the world of business also has important
responsibilities when it comes to energy, Cenesiz expressed that
necessary precautions must be taken especially to prevent the
Border Carbon Regulation from disrupting exports.

71awards in 11 sub-sectors

Following the inauguration speeches, the award ceremony was
started and 71 awards were conferred to 11 sub-sectors. After
presenting the awards in the categories of “The Companies
with the Highest-level Exports,” "The Company with the Highest
Export Unit Price” and “The Company that Increased Exports
the Most," the event ended with a gala dinner.

GENERAL CEMENT SECTOR CATEGORY
[ENTIRE CEMENT AND CLINKER SECTOR]

The Companies with the Highest-level Exports
7- CIMSA CIMENTO SAN. TIC. AS

2- NUH CIMENTO SANAYI AS

3- AKCANSA CIMENTO SAN. VE TIC. AS

4- MEDCEM GLOBAL PAZARLAMA AS

5- THE BATI ANADOLU GROUP

The Company with the Highest Export Unit Price
CIMSA CIMENTO SAN. TIC. AS

The Company that Increased Exports the Most
NUH CIMENTO SANAYI AS

GRAY CEMENT CATEGORY

The Companies with the Highest-level Exports
1- MEDCEM GLOBAL PAZARLAMA AS

2- NUH CIMENTO SANAYI AS

3- AKCANSA CIMENTO SAN. VE TIC. AS

4- CIMSA CIMENTO SAN. TIC. AS

5- GOLTAS GOLLER BOLGESI CIMENTO SAN. VE TIC. AS

En Yiksek ihrag Birim Fiyatina Sahip Firma
TRACIM CIMENTO SAN. VE TIC. AS

ihracatini En Fazla Artiran Firma
MEDCEM GLOBAL PAZARLAMA AS

BEYAZ CIMENTO KATEGORISI

En Fazla ihracat Yapan Firmalar
1- CIMSA CIMENTO SAN. TIC. AS
2- OYAK CIMENTO FABRIKALARI AS

En Yiksek ihrag Birim Fiyatina Sahip Firma
CIMSA CIMENTO SAN. TiC. AS

ihracatini En Fazla Artiran Firma
OYAK QIMENTO FABRIKALARI AS

KLINKER KATEGORISI

En Fazla ihracat Yapan Firmalar

1- AKCANSA CIMENTO SAN. VE TiC. AS
2- BATI ANADOLU GRUBU

3- NUH CIMENTO SANAYI AS

4- LIMAK CIMENTO SAN.VE TIC. AS

5- CIMSA CIMENTO SAN. TIC. AS

En Yiksek ihrag Birim Fiyatina Sahip Firma
CIMSA CIMENTO SAN. TIC. AS

ihracatini En Fazla Artiran Firma
LIMAK QIMENTO SAN. VE TIC. AS

The Company with the Highest Export Unit Price
TRACIM CIMENTO SAN. VE TiC. AS

The Company that Increased Exports the Most
MEDCEM GLOBAL PAZARLAMA AS

WHITE CEMENT CATEGORY

The Companies with the Highest-level Exports
7- CIMSA CIMENTO SAN. TiC. AS
2- OYAK CIMENTO FABRIKALARI AS

The Company with the Highest Export Unit Price
CIMSA CIMENTO SAN. TIC. AS

The Company that Increased Exports the Most
OYAK CIMENTO FABRIKALARIAS

CLINKER CATEGORY

The Companies with the Highest-level Exports
7- AKCANSA CIMENTO SAN. VE TIC. AS

2- BATIANADOLU GROUP

3- NUH CIMENTO SANAYI AS

4- LIMAK CIMENTO SAN. VE TIC. AS

5- CIMSA CIMENTO SAN. TIC. AS

The Company with the Highest Export Unit Price
CIMSA CIMENTO SAN. TIC. AS

The Company that Increased Exports the Most
LIMAK CIMENTO SAN. VE TIC. AS
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Agkale Cimento Grubu'ndan
“Sifir Atik” Farkindaligs

Zero Waste” Awareness from the Askale Cement Group
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Askale Cimento Grubu'nda bulunan cimento fabrikalarinin
tamami “Sifir Atk Belgesi'ne sahip oldu. Agkale, Erzincan,
Gumusghane, Kavcim (Samsun), Sancim (Bilecik), Trabzon
ve Van Fabrikalari gerekli uygunluklar ve sartlar yerine
getirerek, Cevre Il Mudurlukleri tarafindan bu belge ile
belgelendirildiler. Sifir Atk Belgesi; hammadde ve dogal
kaynaklarn etkin yonetimi ile surdurulebilir kalkinma ilkeleri
dogrultusunda atik yonetimi sUreclerinde cevre ve insan
saghginin ve tum kaynaklarin korunmasini hedefleyen bir
yaklasim. Bu yaklasim; ayni zamanda Uretim, tUketim ve
hizmet sUreglerinde atik olusumunun onlenmesi/azaltimasi,
yeniden kullanima oncelik verilmesi, olusan atklarin ise
kaynaginda ayn biriktirilerek toplanmasi ve geri donuisum
veya geri kazaniminin saglanarak bertarafa gonderilecek atik
miktarinin azaltiimasini hedefliyor. Cevre ve insan saghginin
ve tum kaynaklarin korunmasini hedefleyen bu belgeler,
ayni zamanda Askale Cimento Grubunun gevre politikalari
ve hedefleri noktasinda da onemli bir kazanim olarak
degerlendiriliyor.
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All of the cement plants within the Askale Cement Group have
had "Zero Waste Certificate” Askale, Erzincan, Gimushane,
Kavegim (Samsun), Sancim (Bilecik), Trabzon, and Van plants have
been certified by the Environmental Provincial Directorates
by fulfiling the necessary compliance and conditions. Zero
Waste Certificate is an gpproach that aims to safeguard the
environment and human health and all resources in waste
management processes in line with the principles of effective
management of raw matericls and natural resources and
sustainable development. At the same time, this approach
aims to prevent/reduce the waste generation in production,
consumption and, service processes, give priority to reuse,
collect the wastes separately ot the source, and reduce
the amount of waste to be sent for disposal by recycling or
recovering them. The said documents that aim to protect the
environment and human health and all resources are also
considered as an important gain in view of environmental
policies and targets of the Askale Cement Group.

INOVASYON VE DIJITALIZASYON ILE YENI
UFUKLARA

Agkale Cimento Grubu, Universite-sanayi ishirligini geligtirmek
ve Ar-Ge ciktilanyla Ulke ekonomisine daha fazla katkida
bulunmak igin kollari s vadi. Bunun 6nemli adimlarindan birini
de, Erzurum Atatirk Universitesi Ata Teknokent Teknoloji
Gelistirme Bolgesinde agtd ofis ile yapt. Askale Cimento
Grubu, Ata Teknokent'te 'Dijital Donusum’ kapsaminda
yaziim muhendisleri istihdam ederek dijitallesme adimlarini
universite sanayi isbirligi ile daha guclendirmeyi hedefliyor.
Erzurum Atatirk Universitesi Ata Teknokent Teknoloji
Gelistirme Bolgesindeki ofis ik meyvesini de verdi.
Askale Cimento Grubunun Ata Teknokent ofisinde start
verdigi “Deniz sulan ve agresif ortamlara direngli, dusuk
hidratasyon 1sill, yuksek nihai dayanimli gimento Uretimi”
Konulu proje onay verildi. Ikinci projede taslak agamasinda
hizla sekilenmeye bagladi Agskale Cimento Grubu lcra
Kurulu Baskani Fatih Yucelik, inovasyon, dijitalizasyon, Ar-
Ge ve is mukemmelligi anlayisiyla tum paydaslar igin deder
Uretmeyi amagladiklarini belirterek, “Insan odakii, givenilir ve
cevreye saygll, degismeyen etik degerlere sahip, bulundugu
sektorlerde lider ve surdUrulebilir blyuyen bir dunya sirketi
olma yolunda emin bir sekilde yuruyoruz. " dedi.

TOWARD NEW HORIZONS WITH INNOVATION
AND DIGITALIZATION

The Askale Cement Group has rolled up its sleeves to develop
university-industry colloboration and to contribute more to
the country’s economy with its R&D outputs. It took one of
the important steps in this direction with the office it opened
in Erzurum Atatirk University Ata Teknokent Technology
Development Zone. The Askale Cement Group aims to empower
its digitalization steps with university-industry collaboration
by employing software engineers within the scope of ‘Digital
Transformation’ at Ata Teknokent. The office in Erzurum Atatdrk
University Ata Teknokent Technology Development Zone has
yielded its first fruit as well. The project of ‘Production of cement
with low hydration temperature, high final strength, resistant to
seawaters and aggressive environments” started by the Askale
Cement Group in Ata Teknokent office has been approved. The
second project has also started to take shape rapidly at the
draft stage. The Fatih Yucelik, Chief Executive Officer of the
Askale Cement Group, stated that that they aim to create value
for all their stakeholders with an understanding of innovation,
digitalization, R&D, and business excellence, and said, “We are
confidently walking towards becoming a world compaony that
is human-oriented, reliable, respectful to the environment, that
has unchanging ethical values, that is a leader in its sectors,
and that grows sustainably.”

Askale Cimento, Anadolu Kaplanlar
Listesine 3 Markasiyla Girdi

Askale Cimento Enters the Anatolian Tigers List,
With its Three Brands

3

Istanbul, Ankara ve izmir digindaki sehirlerde faaliyet gosteren
sirketleri kapsayan ve 2020 yilr mali verilerine gare derlenen
"Anadolu'nun En Buyuk 500 Sirketi” listesi yayinland.
Ekonomist Dergisi tarafindan her yil agiklanan arastirmanin
2020 rakamlari esas alinarak yapilan de@erlendirmesinde,
bolgesel yatinmlar ile dikkat geken Askale Cimento Grubu,
listeye 3 markasiyla girdi. Agkale Cimento 137 Samsun
KAVCIM 461 ve Bilecik SANCIM listenin 483'Uncu sirasinda
yer aldi. Askale Cimento icra Kurulu Baskani Fatih Yicelik,
rekabetin  yogun oldugu bir sektdrde buyuyebimenin
oneminden bahsederken, "Tum paydaslarimizla birlikte,
operasyonel  mukemmeliyetcilik — anlayisiyla  giktigimiz
dretim ve buyume yolculugunds; insan odakl, guvenilir,
cevreye saygll, sektorde lider ve surdurulebilir buyuyen

The “Top 500 Companies of Anatolia” list that includes
companies active in cities other than Istanbul, Ankara, and Izmir
and that is compiled according to 2020 financial data has been
published. In the assessment made by Economist Magazine
based on the 2020 figures of its research announced every
year, the Askale Cement Group, which attracts attention with
its regional investments, entered the list with its three brands.
Agkale Cement ranked 137 Samsun KAVCIM 467, and Bilecik
SANCIM 483 on the list Fatih Yicelik, Askale Cement Chief
Executive Officer, mentioned the importance of being able
to grow in a sector where competition is intense and said, “In
the production and growth journey we embarked on with an
operational perfectionism approach with all our stakeholders, we
continue our endeavors to become a people-oriented, reliable,
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bir dunya sirketi olma ¢abalarimiz
surduruyoruz. "Anadolu'nun En
Buyuk 500 Sirketi” arastirmasinda
Askale Cimento markamizin  bir
onceki yila gore 27 basamak daha
yukar ¢ikmasi, bu gayretlerimizin
bir yansimasidir. KAVCIM Cimento
ve SANCIM Cimento'nun  bu
yilki - listeye dahil clmasi da
bizi  fazlasiyla  gururlandirdi.
Yakaladigimiz bu ve benzeri basarilar
ekibimiz ve Kkatkida bulunan
paydaslanimizi yureklendirmektedir,
heyecanlandirmaktadir. " dedi.

Tum paydaslart icin yenilikgi Granler
ve cozUmlerle deger yaratmaya
odaklandiklanni vurgulayan Agkale Cimento Icra Kurulu
Bagkani Fatih Yucelik, “Erzurumda dogan markamizi milli
sinirlarin disina tasima hedefimizi hayata gegirebilmek igin
ciddiemeklerharciyoruz. Bu emeklerimizin sonuglarini benzer
arastirmalarda gormek bizleri mutlu ediyor. ‘Anadolu’nun En
Buyuk 500 Sirketi” siralamasinda yakaladigimiz basarilari
daha da yukari gekmek igin hiz kesmeden calisiyoruz. Son
iki yilda ortaya koydugumuz global vizyona paralel sekilde
ihracat alaninda guclu kazanimlar elde ettik. Bu vizyon
cergevesinde 2021yl itibariyle Samsun Kavegim Fabrikamizin
Karadeniz'in en buyuk ihracatgi gimento fabrikasi oldugunu
paylasmanin mutlulugunu yasiyoruz.” seklinde konustu.

Yillik yaklagik 14 milyon ton ¢imento ve 2 milyon metrekup
hazir beton Uretim kapasitesiyle, Turkiye gcimento tuketiminin
yaklasik %20'sini karsilayacak bir buyuklige kavustuklarini
hatirlatan Yucelik soyle devam etti: "Agkale Cimento Gruby,
gergeklestirdigi atiimlar sonucu cimento sektérundn en
bUyUKleri icinde olmayr bagarmisti. Ulkemizin ve hatta
dunyanin dort bir yanina Urdn pazarlayan sirketimiz, gevreye
ve insana saygl, Urun ve hizmet kalitesinde surekli gelisme,
musteri memnuniyeti, kisisel gelisim ve c¢alisanlarin basar
dizeyinin  artinimasi, yonetim  sistemlerinin  etkinligini
hedeflerinin odagina koymustur. Sirketimiz bu hedeflerine
ulasmada; kaliteyi, katihmi, yasanabilirligi, musteri
memnuniyetini, paylasimeiligl, istikran ve tim yonetim
sistemlerinde sUrdurUlebilirligi en Ust noktalara tasimay
esas almistir. Daha guzel gunler ve yarinlar igin, Ulkemiz igin
Uretmeye devam ve calismaya devam edecediz. Bir kez
daha bu basarilar yakalamamizda emedi olanlara tesekkur
ederim.
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environmentally friendly, leading, and
sustainably growing global company.
Our Askale Cement brand's rise of 27
steps higher than the previous year in
the "Top 500 Companies of Anatolia”
research is a reflection of such
endeavors. The inclusion of KAVCIM
Cement and SANCIM Cement on this
year's list makes us extremely proud
as well. These and similar successes
we have attained encourage and excite
our team and our stakeholders who
contribute.

Fatih Yucelik, Askale Cement Chief
Executive Officer, underlined that they
focus on creating value for all their
stakeholders with innovative products and solutions and said,
“We are laboring seriously to realize our target of carrying our
brand, which was born in Erzurum, beyond national borders. We
are happy to see the results of our efforts in similar studies.
We are working at full throttle to increase the success we have
had in the ranking of ‘Top 500 Companies of Anatolia” We
have achieved strong gains in the field of exports in line with
the global vision we have brought along in the last two years.
Within the framewaork of this vision, we are happy to share that
our Samsun Kaveim Plant is the largest exporter cement plont
in the Black Sea in 2021"

Reminding that they had reached a size that will meet
approximately 20% of cement consumption of Turkey, with its
annual14 million tons of cement and 2 million cubic meters of
ready mixed concrete production capacity, Yucelik continued
as follows: “The Askale Cement Group has managed to be
among the largest companies of the cement sector as a result
of the moves it has made. Our company, which markets its
products all over the country and even the world, puts respect
for the environment and people, continuous improvement in
product and service quality, customer satisfaction, personal
development and increasing the success level of employees,
and the effectiveness of management systems at the focus of
its targets. In achieving those targets, our company considered
bringing quality, participation, livability, customer satisfaction,
sharing, stability, and sustainability to the highest levels in all
management systems, as a basis. For better future days, we
will continue to produce and work for our country. Once again,
I would like to thank those who contributed to us in achieving
such successes.”

CIMSAnin 9 Aylik Cirosu
2,53 Milyar

Sabanci Holding'in istiraki Cimsa,
yiin dokuz ayina iligkin finansal
sonuglarini acikladi. Buna gore,
Cimsa, gegen ylin ayni donemine
gore bu yilin dokuz ayinda cirosunu
2 kat artirarak, 1344 milyon TLden
2 milyar 533 milyon TLye cikardi.
Sirketin ayni donemde net kari ise
665 milyon TLye yUkseldi. 2021
yihnin kendileri icin oldukga basarili
gectigini vurgulayan Cimsa Genel
MUdUr0 Umut Zenar, “Turkiye'nin
en buyuk gimento sanayicilerinden
biri olarak sirketimiz hem bilango yonetimi hem karlilik hem
de cira anlaminda oldukga basarili bir yili geride birakmaya
hazirlaniyor. Her zaman oldugu gibi hissedarlarimiz,
yatinmeilanimiz ve diger tm paydaslarimiz icin, surdurilebilir
karlllk amaciyla galigmalanimizi surdurdyoruz.  Haziran
ayinda, Bunol beyaz cimento fabrikasini istirakimiz Cimsa
Sabanci Cement BV bunyesine kattk” dedi.

CiMSA VE BUNOL BLGi BIRIKIMiNi
BIRLESTIRIYOR

Sabanci Holding Yonetim Kurulu Baskani Guler Sabanci,
Cimsa Sabanci Cement BV tarafindan devralinan Bunol
Cimenta Fabrikasi'ni ziyaret etti. Sabanci, ziyarette “Cimento
ve yapl malzemeleri sektdru, her zaman portfoyumuz ile
stratejimizdeki en onemli faaliyet alanlarindan oldu. Bugune
kadar elde ettigimiz deneyimimizi ve bilgi birikimimizi
Bunol'un yanm asirlik tecrUbesiyle birlestirerek dunya
¢apinda basarilara imza atacagimiza inaniyoruz” ifadelerini
kullandi. Sabanci, Bunol Cimento Fabrikasinda daha fazla
kadin ¢alisan olmasini arzu ettigini de dile getirdi. Sabanci
Holding CEO'su Cenk Alper ise Cimsa'nin yapi malzemeleri
sektorunun global oyuncusu olma yolculugunda galisanlarin
rolunun ¢ok buyuk olacagini belirtti. Alper, “Bilgi birikimlerimizi
paylasarak Cimsa markasini birlikte daha ileriye tasiyacagiz,
Global olarak portfoyumuze kattugimiz her sirket bizim igin
son derece 6nemli” dedi.

Cimsa, an dffiliate of the Sabanci
Holding, has announced its financial
results for the nine months of the
year. Accordingly, Cimsa doubled its
turnover in the nine months of this
year compared to the same period of
the previous year, from 1344 million
TL to 2 billion 533 million TL. The net
profit of the company in the same
period came up to 665 million TL.
Pointing out that 2027 was a very
successful year for them, Umut Zenar,
Cimsa General Manager, said, "As one
of the biggest cement industrialists in Turkey, our company
is preparing to leave behind a quite successful year in terms
of balance sheet management, profitability, and turnover. As
always, we continue to work with the target of sustainable
profitability for our shareholders, investors, and all our other
stakeholders. In June, we incorporate the Bunol white cement
plant to our affiliate Cimsa Sabanci Cement BV”

CIMSA AND BUNOL TO MERGE THEIR
KNOWLEDGE

Guler Sabanci, Chairwoman of the Board of Directors of the
Sabanci Holding, has visited the Bunol Cement Plant, which
was taken over by Cimsa Sabanci Cement BV. In the visit,
Sabancr said, “The cement and building materials sector has
always been one of the most important fields of activity in
our portfolio and strategy. We believe that we will undersign
worldwide achievernents by combining our experience and
knowledge gained until today with the half-century experience
of Bunol"” Sabanci also expressed her desire to have more
female employees at the Bunol Cement plont. Cenk Alper, CEO
of the Sabanci Holding, expressed that the role of employees
will be enormous in Cimsa’s journey to become a global ployer
in the building materials sector. Alper said, “Together, we will
carry the Cimsa brand forward by sharing our knowledge. Every
company we incorporate into our portfolio globally is extremely
important to us.”
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SANKO, Altinci Defa Listede En Cok Sirketi
Bulunan Grup Oldu

SANKO Becomes the Group with the Most Companies on the
List for The Sixth Time

Ekonomist Dergisince, merkezleri Istanbul, Ankara ve Izmir
disindaki illerde bulunan sirketlere yonelik gergeklestirilen
Anadolunun En Buyuk 500 Sirketi” arastirmasinda, SANKO
Grubu'nun dokuz sirketi listeye girdi. Uretimden net satiglar
Uzerinde yapilan degerlendirmeye gore, birinci siradaki firma
11 milyar S61 milyon 628 bin 999 TL, son sirada yer alan
firma ise 254 milyon 767 bin 428 TL ciro gergeklestirdi.
Yatinmlarin, “Dunya'da Turkiye, Turkiye'de Gaziantep” anlayis
ile gerceklestiren SANKO Holding, Ekonomist Anadolu 500
Arastirmasinda alti yildan beri en gok sirketi bulunan grup
olarak zirvedeki yerini korudu.

Sirketlerin 2020 yili Uretimden net satiglan baz alinarak
yapilan galismaya gore, listede SANKO Grubu sirketlerinden
Sanko Tekstil, Sanko Dis Ticaret, Sanko Enerji, Super Film
Ambalagj, TechData Bilgisayar Sistemleri, Cimko Cimento ve
Beton, Sanko Pazarlama Ithalat Ihracat, Enko Enerji ve Bartin
Cimento bulunuyor. Arastirmads, “Gaziantep'ten Dunyaya
acllan ve Anadolu'da sanayilesmenin 6ncu gruplarindan biri
olan SANKO Holding, bu yil da listemizin ilk sirasinda yer aldi”
denildi.

Sektorel degerlendirmeye gore, Super Film Ambalaj, ambalgj
sektérunde ikinci, TechData Bilgisayar Sistemleri, biligim
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Nine companies of the SANKO Group were listed in the “Top
500 Companies of Anatolia” research carried out by Economist
magazine for companies situated in provinces other than
Istanbul, Ankarg, and lzmir. According to the evaluation conducted
regarding the net sales from production, the company enlisted
as first realized a turnover of 11 billion 9671 million 628 thousand
999 TL, and the company enlisted as the last one realized
a turnover of 254 million 767 thousand 428 TL. The SANKO
Holding, which makes its investments with the understanding of
“Turkey in the world and Gaziantep in Turkey,” has remained its
position as the group with the most companies at the tap of the
Economist Anatolian 500 Research for six years.

According to the study conducted on the basis of the
companies’ net sales from production in 2020, Sanko Tekstil,
Sanko Foreign Trade, Sanko Energy, SUper Film Packaging,
TechData Computer Systems, Cimko Cement and Concrete,
Sanko Marketing Import Export, Enko Energy, ond Bartin
Cement are on the list. The research reads: "SANKO Holding,
which opened to the world from Gaziontep and which is one
of the leading groups of industrialization in Anatolig, took the
first place on our list this year”

According to the sectoral assessment, SUper Film Packaging
ranked as the second in the packaging sector, TechData

sektorunde birinci, cimento sektorinde Cimko Cimento ve
Beton Uguncd, Bartin Cimento dokuzuncu, enerji sektorunde
Sanko Enerji Uguncy, Enko Enerji dokuzuncu, tekstil
sektorunde Sanka Tekstil ikinci, Sanko Pazarlama 19'uncu,
ticaret-hizmet sektdrunde Sanka Dig Ticaret ikinci sirayi aldi.

Computer Systems as the first in the informatics sector, Cimko
Cement and Concrete as the third and Bartin Cement as the
ninth in the cement sector, Sanko Energy as the third ond Enko
Energy as the ninth in the energy sector, Sanko Tekstil as the
second in the textile sector, Sanko Marketing as nineteenth and
Sanko Foreign Trade as the second in the trade-service sector.

e o °

Sanayi ve Teknoloji Is Birligi Kurulu'ndan
SANKO Cimento'ya Ziyaret

A Visit from the Industry and Technology Cooperation
Board to SANKQO Cement

Sanayi ve Teknolaji s Birligi Kurul Gyelerinden olusan heyet

SANKO Cimento Fabrikasina ziyarette bulundu.

Bartin Ticaret ve Sanayi Odasi Baskani Halil Balik, Sanayi ve
Teknoloji IlMUdard Birol Cangi, 1l Ticaret MUdurd Erhan Ozcan
ile Sube MUduru Mehmet Selim Ulutas tarafindan Bartin'da
uretim ve yatnmlarina devam eden SANKO Cimento
Fabrikasina ziyaret gerceklestirildi. Bilgi alisverisi yapilan
ziyaret hakkinda agiklamada bulunan Bartin TSO Bagkani
Halil Balik, “ilimiz icinde imal edilen Urinlerin diger illerde ithal
eden firmalarca satin alinip boylece cari acigin azalmasina
yonelik ¢alisma yapmak Uzere firma ziyaretlerimiz devam
etmektedir. Bu kapsamda Sanayi ve Teknolgji Is Birligji
Kurulunda alinan karar geredi Sanayi ve Teknolgji I
MUdUromoz Birol Cangi, Il Ticaret MUdurimiz Erhan Ozcan
ve Sube Mudurumuz Mehmet Selim Ulutas ile Bartin SANKO
Cimento Fabrikasina da ziyarette bulunduk. Oldukga faydali
gecen buziyaretimizde karsilikli bilgi aligveriglerinde bulunduk.
Ziyaretlerimizin amaci hem ilimize hem de Ulke ekonomisine
buyuk kazanimlar saglayan firmalarimizin Urettikleri dranleri
i¢ piyasaya tanitmak ve anlatmak. Bu Urunler Ulkemizde
Uretiliyor olmasina kargin yurt disindan ithal ediliyorsa bunun
da 6nune gecmek. Ancak bu sekilde Ulkemizin cari agiginin
azaltlmasina katki sunabiliriz. Bu yonde calismalarmiz hizla

devam edecek!” dedi.

A delegation comprising Industry and Technology Cooperation
Committee members visited the SANKO Cement Plant.

Halil Balk, Bartin Chamber of Commerce and Industry President;
Birol Cangi, Industry and Technology Provincial Manager; Erhan
Ozcan, Provincial Trade Manager; and Mehmet Selim Ulutas,
Branch Manager, paid the visit to the SANKO Cement Plant,
which continues its production and investments in Bartin. In his
statement about the visit where information was exchanged,
Bartin CCl President Halil Balik said, "Our company visits to
work to reduce the current account deficit by purchasing the
products manufactured in our province by companies that
import them in other provinces are ongoing. Within this scope,
Birol Cangi, our Provincial Director of Industry and Technology;
Erhon Ozcan, our Provincial Trade Manager; and Mehmet Selim
Ulutas, our Branch Manager, also visited the Bartin SANKO
Cement Plant as required by the decision taken by the Industry
and Technology Cooperation Board. In this very beneficial visit,
we mutually exchanged information. The objective of our visit is
to introduce and describe the products, which are produced by
our firms that provide large gains to both our province and the
economy of the country, to the domestic market, and to prevent
it if those products are imported from abroad despite the fact
that they are produced in our country. Only in this way can we
provide a contribution to decrease of the current account deficit

of our country. Our work in this direction will continue fast”
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Sabanci Cumhuriyet Seferberligi I¢in
AKCANSAdan Canakkalede Anlamh Destek

A e - | e i

Akgansa, Sabanci Toplulugu'nun Cumhuriyetimizin 98.
kurulus ylldonumunde dogaya, canlilara ve yeni nesillere
guzel bir gelecek birskmak icin hayata gegirdidi ‘Sabanci
Cumhuriyet Seferberligi’ kapsaminda galiganlart ve ailelerinin
katlimiile anlamli projeler hayata gegirdi.

Bozalan'da 100'0n Uzerinde Akgansa gonullusundn
katiimiyla gerceklesen etkinlikte 2500 fidan dikimi yapild..
Gonulliler Canakkale Mahmudiye Ik ve Ortaokulunda
ogrencilerle birlikte okulun onanmini yaptilar, duvarlar
boyadilar ve bahgeyi yesillendirerek cocuklarn yuzunu
guldurduler. Sabanci Toplulugu'nun bu sene 10 farkli sehirde
gesitli  organizasyonlarla  hayata gegirdigi  Cumhuriyet
Seferberlidi kapsaminda, Akcansall calisanlar ve aileleri
Canakkale'de yaptiklan 2 ayn etkinlik ile seferberlige katki
sagladilar. 2 Kasim Sali gunu Bozalan'da 100°Un Uzerinde
gonullinun katiimi ile dizenlenen fidan dikme etkinliginde
2500 fistk cami dikildi. 3 Kasim Carsamba gunu ise
Mahmudige Ik ve Ortackulu'nda ogrencilerle bir araya
gelen Akcansalilar ve aileleri, okulun pek ¢ok farkli alaninda
boyama yaptilar, bahgeyi yesillendirdiler. “Cumhuriyetimizin
yarinlarr igin gonulluyuz” Akgansa Genel MUduru M. Zeki
Kanadikink konuya iliskin sunlari soyledi; “Canakkale ve
buradaki insanlarimizla aramizda guclu bir bag var. Akgansa
olarak gelecek kusaklara karsi sorumluluk tasidigimizin
bilinciyle surdurulebilir yasam odakli calismalar yurituyoruz.
Bu baglamda gonullilerimizin katlimiyla gelecedimiz igin
fidan dikme etkinligi yaptk Ulkemizin yarnlarna nefes
olacak galismalar yapmayi, Ulkemizin aydinlik gelecedi olan
cocuklanimiza destek olmayl dnemsiyoruz. Bu anlayisinin
ornegi olarak, 20719 yilinda Akgansa Guzel Sanatlar Lisemizi
actik Ihtiyag duyulan her noktada egjitim icin, genclerimiz igin
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Akcansa put meaningful projects into practice with the
participation of its employees and families within the scope of
the Sabanci Group's ‘Sabanci Republican Mobilization’ to leave
a better future for nature, living beings, and new generations
on the 98th anniversary of our Republic.

2500 saplings were planted in the event that took place in
Bozalan with the participation of over 100 Akgansa volunteers.
Volunteers repaired the school together with the students at
Canakkale Mohmudiye Primary and Secondary School, painted
the walls, and made the children smile by greening the garden.
Within the scope of the Republic Mobilization, which Sabanci
Group implemented together with various organizations in 10
different cities this year, Akgansa employees and their families
contributed to the mabilization with two separate events in
Canakkale. 2500 nut pine trees were planted in the plonting event
organized with the participation of more than 100 volunteers in
Bozalon on Tuesday, Novemnber 2. Akgansa residents and their
farmilies came together with the students at Mahmudiye Primary
and Secondary School, painted many different areas of the
school and made the garden green on Wednesday, November
3rd. “We are volunteers for the future days of our Republic” M.
Zeki Kanadikink, Akgonsa General Manager, soid the following
regarding the subject; A strong bond is present between us and
our people in Canakkale and here. As Akgansa, we carry out
sustainable activities with a focus on life through the awareness
of our responsibility toward future generations. Within this context,
we organized a tree-planting event with the participation of our
volunteers for our future. We attach importance to the realization
of works that will make the future of our country breathe ond that
support our children who are the bright future of our country. As
an example of this understanding, we inaugurated our Akgansa

sorumluluk Ustlenmeye devam ediyoruz. Toplulugumuzun
baslattig Cumhuriyet Seferberlidi kapsaminda Mahmudiye
Ik ve Ortaokulu ogrencilerinin yuzinU guldurmekten de
mutluluk duyuyoruz”.

“AVRUPANIN EN iYiSi AKCANSA"

Akcansa, her yl 5 bine yakin basvuru alan ve 300'Un
Uzerindeki sektor profesyonellerinden  olugan juri e
degerlendirmelerini  yapan Globee Awardsin  prestijli
platformu ‘International Best in Business Awards’ 6dul
programinda dnemli bir uluslararasi basariya daha imza atti.
Kurum, oncu insan kaynaklar uygulamalar ile Avrupa'da
Yilin En iyi Igvereni kategorisinde en yuksek puani alarak
kazandigi altin 6dulle Avrupanin zirvesine gikt.

Yeni neslin dinamizmini sirket icindeki deneyimle birlestirmek
Uzere 14 mentor ve mentiden olusan mentorluk programi
Kariyer Cinar'ni hayata gegiren Akgansa ayrica, yetenek
yonetimi ile ilgili hem davranigsal hem de teknik anlamda
gelisime 6nem veriyor ve buna yonelik alarak surekli daha
iyiye ulasma bakis acisiyla cesitli programlar organize ediyor.
Kurum ayrica ¢cok seslilik ve 6zgunlugun en buyuk zenginlik
olduguna inanirken, is hayatinda kadinlarin guglenmesi ve
twm is sureclerinde cinsiyet temelli aynmeiigin ortadan
kaldinimasi igin yerel ve kuresel girisimlere gonullu olarak
katiyor.

Akgansa Genel MUduru M. Zeki Kanadikink uluslararasi
alanda kazandiklar saygin odullerin en iyi insan kaynaklari
uygulamalanini hayata gegirme ¢abalarinin somut  birer
karsiid olmasindan duyduklar mutlulugu ifade etti.
Kanadikink soyle devam etti, "Akgansa olarak en onemli
kiymetimiz olan galisanlarimizin is deneyimini iyilestirmek,
is hayatlarina deger katmak icin surekli yenilikgi proje ve
uygulamalara odaklaniyoruz. Sundugumuz editim ve gelisim
firsatlanyla baslayan dykumuzu beraber yaziyoruz. Cevik
yapimiz, nitelikli insan kaynagimiz ile hepimize gurur veren
bu 6dulleri surdurmek igin galismalanmiz devam edecek!
Saygn olmak mutluluk veriyor. Akgansa'yl Avrupanin
zirvesine ¢ikaran insan kaynaklari uygulamalannin arkasinda
guclu alt yapi, nitelikli insan kaynadi, planlama basarisi
ve yogun oOzveri bulundugunu styleyen Akgansa insan
Kaynaklan Genel Mududr Yardimeisi Berrin Yilmaz s6z konusu
gurur veren ddullerin ayni zamanda sorumluluklar daha
da artrdigini soyledi. Yilmaz; ‘Akgansa olarak en yenilikci
uygulamalan bunyemize hizla adapte edip, ¢alisanlarimizin
gelisimini saglamak igin onemli projeler gergeklestiriyoruz.
Ozellikle pandemi ile hayatlanmizin merkezinde yer alan
dijitallesmenin sundugu sonsuz firsatlardan galisanlarimizi
en iyi sekilde yararlandirmaya ¢alisiyoruz, insan kaynaklan
vizyonumuzun boylesine saygin bir platformda  odulle
taglanmasi hepimizi mutlu ediyor” agiklamalarinda bulundu.

Fine Arts High School in 2019. We continue to take responsibility
for education and for our young people at every point of need
We are also happy to bring a smile on the faces of Mohmudiye
Primary and Secondary School students within the scope of
the Republic Mabilization initiated by our group.”

“THE BEST IN EUROPE IS AKCANSA”

Akgansa has undersigned another important international
success In ‘International Best in Business Awards’ which
is the prestigious platform of the Globee Awards, which
receives nearly five thousand applications each year, and
which makes its assessments with a jury comprising 300
sector professionals. With its spearheading human resources
practices, the institution culminated in Europe through the gold
award it won by receiving the highest score in the category of
‘The Best Employer of the Year in Europe’

Akgansa, which has implemented the Career Sycamore that is
a mentoring program consisting of 14 mentors and mentees,
to combine the dynamism of the new generation with the
experience within the company, also attaches importance
to both behavioral and technical development in talent
management and, accordingly, organizes various programs
from the viewpoint of constant improvement.

While the institution also believes that polyphony and originality
are the greatest wealth, it voluntarily participates in local and
global initiatives for the empowerment of wormen in business
life and the elimination of gender-based discrimination in all
business processes.

M. Zeki Konadikirk, Akgansa General Manager, expressed
his happiness that the prestigious awards they won in the
international arena are a tangible return of their efforts to bring
the best human resources practices to life. Kandikink continued
as follows: "As Akgansa, we are constantly focusing on innovative
projects and practices to improve the work experience of our
employees who are our most important asset and to add value
to their business lives. We jointly write our story, which begins
with the training and development opportunities we present
We will continue to work to sustain these awards, which make
us all proud, through our agile structure and qualified human
resources. Being select makes one happy. Berrin Yimaz, Vice
General Manager of Human Resources of Akgansa, said that
there is a strong infrastructure, qualified human resources,
plonning success, and intense dedication behind the human
resources practices that have brought Akgcansa to the top
of Europe and that such awards of pride at the same time
increase responsibilities even more. Yilmaz said, ‘As Akgansg,
we implement important projects to ropidly adapt the most
innovative applications to our body and ensure the improvement
of our employees. We are particularly trying to make the most of
our employees benefit from the endless opportunities presented
by the digitalisation that took place in the center of our lives upon
the pandemic and crowning of our human resources vision with
an award in such a prestigious platform makes us all happy.”
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AKCANSA Biiyiikgekmece Fabrikasi

‘Kaynaklarin Sorumlu Kullamml Sertifikasini

Altm Sev1yeye Yukseltti

Akcansa Buyukgekmece Fabrikasl, Uluslararasi  Beton
Surdurulebilirlik Kanseyi tarafindan duzenlenen ‘Kaynaklarin
Sorumlu Kullanimi Sertifikasin, gumis  seviyeden altin
seviyeye yukseltti.

Kurumun Canakkale Fabrikasi da ‘Altin’ sevigye sertifikaya
sahip bulunuyor. Akgansa boylece iki fabrikasi birden
altn seviyede ‘Kaynaklarin Sorumlu Kullanimi Sertifikas!’
alan ilk gimento sirketi oldu. Kaynaklarin verimli sekilde
kullaniimasina yonelik calismalar yurdten, bu gercevede
sektorunde farkindalik olusturmayl amaclayan Akgansanin
faaliyetleri uluslararasl alanda takdir gormeye devam ediyor.
2018 yilinda ¢imento sektorunde Turkiye'de ilk defa sertifika
almaya hak kazanan Akgansa Buyukcekmece Fabrikasi,
Uluslararasi Beton Surdurdlebilirlik Konseyinin belirledidi
standartlar dogrultusunda Turkiye Hazir Beton Birligi Kalite
Guvence Sistemi Iktisadi Isletmesi (KGS) taralindan yapilan
bagimsiz denetim sonucunda sertifikasini altin seviyesine
yUkseltti.

Akgansa Genel Mudurd M. Zeki Kanadikirik, konuya iligkin
sunlarr soyledi: “Sektorimuz igin sorumlu kaynak kullanimi
¢ok onemli bir konu. 2030 surdurulebilirlik hedeflerimizde de
yer aldigi sekilde, alternatif kaynaklan daha fazla kullanmaya
galisiyoruz. Benimsemis oldugumuz dongusel  ekonomi
yaklasimimiz dogrultusunda fabrikalanmizda yilda ortalama
500 bin ton atgr alternatif kaynak olarak kullanarak
ekonomimize geri kazandinyoruz. Son 5 yilda Istanbul'un
1 milyon ton atgini alternatif yakit olarak kullanarak ener;ji
geri kazanmini sagladik. Ornek surdurdlebililik yaklagimi
ve uygulamalarimiz, ekosistemimize de yayarak sektorin
donusumune destek olmayr amagliyoruz. Bu cabalarimizin
sonucunu almamiz, ‘Surdurdlebilir gelecegin yapi tasl” olma
iddiamizi guglendiriyor”.
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worades its Respons sible Resource

Akcansa Buyikgekmece Plant upgraded its ‘Responsible
Resource Use Certificate’ issued by the International
Concrete Sustainability Council from silver level to gold level

The Canakkale Plant of the institution also has a ‘Gold’
level certificate. Hence, Akcansa became the first cement
company to receive the gold level ‘Responsible Resource
Use Certificate’ at its both plants. The operations of Akgansa,
which carries out studies for the efficient use of resources
and aims to raise awareness in the sector within this
framework, continue to be appreciated in the international
arena. Akgansa Buyukgekmece Plant, which was deemed
worthy of the certificate for the first time in Turkey in the
cement sector in 2018 upgraded its certificate to gold level
0s a result of the independent audit conducted by the Turkish
Ready Mixed Concrete Association Quality Assurance
System Economic Enterprise (KGS] in line with the standards
set by the International Concrete Sustainability Council.

M. Zeki Kanadikirik, Akcansa General Manager, said:
‘Responsible use of resources is a very important issue for
our sector. We are trying to use alternative resources more
and more a@s it is also included in our 2030 sustainability
goals. We recover an average of 500 thousand tons of waste
a year to our economy by using it as an alternative resource
in our plants in line with our circular economy approach. In
the last five years, we have recovered energy by using one
million tons of Istanbul's waste as an alternative fuel. We aim
to support the transformation of the sector by expanding
our exemplary sustainability approach and practices
across our ecosystem. Our receipt of the results of these
efforts strengthens our claim to be the building block of a
sustainable future”

BURSA CIMENTO Sirdirilebilirlik Icin
110 Mﬂyon Euro Yatiim Yapacak

BURSA CEMEN'T to Invest 110

Bursa Cimento, 110 milyon Euro'luk
yatnmla ithal UrUnlere  bagmiiligi
azaltrken, fabrika ici ellecleme ve
tasima miktarlarini yuzde S0'den
fazla asagi cekerek, dogal hammadde
ve su kullanimim azaltmay, dijital
donusUmunU tamamlamig bir fabrika
olmayr hedefliyor.

Turkiye'ninhalkaacikilk sirketlerinden
olan Bursa Cimento, 110 milyon
Euroluk  "sUrdUrdlebilirlik - yatinmina
hazrlaniyor. Bursa Cimento Genel
MUdUrt Osman Nemli, Turkiye'deki
¢imento fabrikalar arasinda en Ust duzey teknolojiyi kullanan
tek fabrika olacaklarina isaret ederek, tesisin Klinker igindeki
alkali ve klor dengesinin saglandigi bypass sistem, alternatif
yakitlara yonelik yuksek aranda yakma gucu ve dusuk
emisyon gibi U¢ teknalojinin ayni anda bulundugu tek yatinm
olacagina dikkat gekti.

“Turkiye'deki tek, Avrupa'da da saylli projelerden biriyiz” diyen
Osman Nemli, “Bu yatinmla Avrupa Birliginde yururlukte
olan gevre yonetmeliklerinden daha fazlasina uyumlu olan,
bu uyumu sadlarken ithal Urunlere bagimiiigimizi daha da
azaltan fabrika ici ellecleme ve tasima miktarlanni yuzde
50'den fazla asagi ceken, dogal hammadde ve su kullanimim
azaltan, dijital donUsumunu tamamlamis bir fabrika olmay!
hedefliyoruz" dedi.

Degisik cimento tipleri ve alternatif hammadde kullanimi
Uzerine de Ar-Ge calismalar yurUttuklerini aktaran Nemli,
ayrica 6gutme teknolojileri Uzerine bir Alman firmasi ile
yaptiklar ¢alismalarin gok dnemli sonuglar verdigini, bunu
buyuk olgeklere uyarlamak icin ¢alismalarinin surdugunu
acikladi. Ote yandan enerji verimliliginin Bursa Cimento'nun
vazgegilmez bir pargasi oldugunun altni cizen Nemli,
‘Cimento Urdnunun ana hammadde bilesenleri tamamen
yerli olmasina ragmen enerji kaynagi olan komudrdn buyuk
kismi ithal olarak Karsilanmaktadir. Buna elektrikteki yerlilik
oranini da koydugunuzda cimento sektorunde olusan cari
aclk, ihracatla dengelenebiliyor.

Bizim farkimiz yaptgimiz yatinmlarla daha yerli bir gimento
Uretebiliyor olmamiz. Bacadan atilan atk isiyr elektrik
enerjisine cevirerek ve komur kullanimini dusuren ikincil
yakitlara yaptigimiz yatinmiarla yerlilik oranimizi artinyoruz”
degerlendirmesini  yapt. Osman Nemli, ana ihracat
pazarlarinin Avrupa, Afrika ve eski Dogu Bloku Ulkeleri
oldugunu dile getirdi.

Million Euros for Sustainability

Bursa Cement aims to reduce the
dependency on imported products
with an investment of 110 million Euros,
to decrease the use of natural raw
materials and water by reducing the
in-plont handling and transportation
omounts by over 50 percent, and to
become a plant that has completed
its digital transformation.

Bursa Cement, which is one of the
first publicly-traded companies in
Turkey, is clearing the deck for a
sustainability  investment  worth
710 million Euros. Osman Nemli, Bursa Cement General
Manager, underlined that they will be the only plant among
the cement plants in Turkey that uses the highest level of
technology and invited attention to the fact that the plant will
be the only investment, in which three technologies like the
bypass system where the alkali and chlorine balance in the
clinker are ensured, high burning power and low emissions
for alternative fuels are present at the same time.

“We are the only one in Turkey and one of the few projects in
Europe,” said Osman Neml;, “With this investment in Europe we
aimto be a plant that complies with more than the environmental
regulations in force in the Union, that reduces our dependence
on imported products more, that decreases the amount of in-
plant handling ond transportation by more than 50 percent,
that reduces the use of natural raw materials and water, and
that has completed its digital transformation,” he continued,

Nemli also stated that they carry out R&D studies on
different cement types and alternative raw materials, that
their work with a German company on grinding technologies
yielded very important results, and that they are working to
adapt it to large scales. On the other hand, by highlighting the
fact that energy efficiency is an indispensable part of Bursa
Cement, Nemli said, “While the main raw material components
of the cement product are completely domestic, a large part
of coal, which is an energy source, is imported. When you add
the domesticity ratio in electricity to it, the current account
deficit in the cement sector can be balanced with exports.”

Our difference is that we are able to produce more domestic
cement with the investments we make. We increase our
domesticity rate by converting the waste heat from the
chimney into electrical energy and by investing in secondary
fuels that reduce the use of coal” Osman Nemli added that
their main export markets are Europe, Africa, and former
Eastern Bloc countries.
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SEZA CIMENTO Enerijisinin %30unu
Giinesten Kargilayacak

N
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Elazi§'da 887 bin metrekare sanayi
alani Uzerinde gunde 5 bin 500 ton
klinker ve 7 bin 500 ton cimento
Uretimi yapan Seza Cimento, cevreci
yatinmlarina gunesi de ekledi. Gunes
enerjisi santrali ile fabrikanin enerji
ihtiyacinin yuzde 30'u karsllanacak.

Dogu Anadolu Balgesine yapilmis
en buyuk ozel sektor yatinmlarnndan
biri olan Seza Cimento cevreci
yatinmlarina yenisini  ekliyor.
Sirket ylsonunda hizmete girmesi
beklenen 0z tuketim guUnes
enerjisi santrali ile fabrikanin enerji ihtiyacinin yuzde 30nu
karsilayacak.

Seza Cimento Yonetim Kurulu Bagkani Praf. Dr. Yasemin Agik,
"Sektorde var olan cevre bilincini biraz daha Ust seviyelere
clkarmak icin Seza Cimento fabrikamizda daha kurulus
asamasindayken ilave bazi yatinmlar yaptik. Bu dogrultuda
su an hem Ulkemiz hem de AB Ulkeleri igin belirlenmis
yasal sinirlarin ¢ok altinda toz emisyon degerleriyle Uretim
yapiyoruz” dedi.

“Fabrikamizda ara Uniteler de dahil almak Uzere tum Unitelerde
torba filtre sistemi kullaniyoruz” diyen Agik, “‘Bu sistem
sayesinde tesisimizin gevreye toz salinimi son derece dusuk
ulusal ve uluslararasi standartlarda belirlenmis toz partikul
salinimi limit degerlerinin oldukga altinda bir seviyedeyiz.
Baca gazini geri donusumde kullaniyoruz” bilgisini verdi.

“Bununla birlikte fabrikamizi kurarken hedeflerimizden birini
de tUketimimizi temiz ve yenilenebilir enerji kaynaklarindan
karsilamak olarak belirlemistik. Bu hedefin ilk fazinda 6z
tUketimimiz igin gunes enerjisi santralimizi kurmak Uzere bu
yll calismalara basladik” diyen Agik, "Yil sonunda devreye
girmesini planladidimiz 6z tuketim gunes enerji santrali
projemiz, Elazigin en bUyUk 0z tuketim gUnes enerjisi
santrali olacak 21 MWp kapasiteli gines enerjisi santrali Ue
Seza Cimento fabrikasinin enerji tuketiminin yuzde 30'unu
karsllamay! planliyoruz” dedi.

Sirket 2021 hedefini de yll bitmeden yakaladi. Agik, 2016
yiinda 832 bin metrekaresi agik, 55 bin metrekaresi kapall
olmak Uzere toplam 887 bin metrekare sanayi alani Uzerinde
kurduklari fabrikalarinin, ginde 5 bin SO0 ton klinker ve 7 bin
500 ton gimento Uretimi gergeklestirdigini soyledi. Bu fabrika
yatinmi ile 500 kisiye direkt Istihdam sagladiklarini aktaran
Aclk, "Hem i¢ pazarda hem de dis pazarda buyumeye devam
ediyoruz. Bunun neticesinde 2020 yilinda oldugu gibi 2021
yiinda da ciromuzu ve karliligimizi artirdik. dedi.
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Seza Cement, which produces 5500
tons of clinker and 7500 tons of
cement per day on an 887 thousand
square-meter industrial area in Elozig,
has incorporated the sun into its
environment-friendly investments. With
the solar power plant, 30 percent of the
plant’s energy needs will be met.

Seza Cement, which is one of the
largest  private-sector investments
made in the Eastern Anatolio
Region, adds a new one to its
environmentalist investments. The
company will meet 30 percent of the plant's energy needs
with the self-consumption solar power plant expected to be
put into service at the end of the year.

Prof. Dr. Yasernin Acik, Chairworman of the Board of Directors
of Seza Cement, said, “We made some additional investments
atour Seza Cement plant when it was still in the establishment
stage, in order to raise the environmental awareness in the
sector to a higher level. In this direction, we are presently
producing with dust emission values much below the legal
limits set for both our country and EU countries.”

“We use a bag filter system in all units in our plant, including
the intermediate units," said Agik ond gave the information
that "Thanks to this systern, our facility's dust emission to the
environment is extremely low and we are at a level far below
the dust particle emission limit values set in national and
international standards. We use chimney gas in recycling”

‘Nevertheless, we set one of our goals when establishing our
plant to meet our consumption from clean and renewable energy
sources. In the first stage of this target, we started working to
establish our solar power plant for our own consumption. With our
self-consumption solar power plant project, which we plon to put
into operation at the end of the year, we plan to meet 30 percent
of the energy consumption of the 21 MWp capacity solar power
plant and the Seza Cement plant, which will be the largest self-
consumption solor power plant in Elazig," Agik continued.

The company achieved its 2021 target before the end of the
year. Acik said that their plont, which they established on a
total of 887 thousand square meters of industrial area, 832
thousand square meters of which is outdoor and 55 thousand
square meters of which is indoor, produces five thousand 500
tons of clinker and 7 thousand 500 tons of cement per day.
Mentioning that they provide direct employment to 500 people
with the plant investment, Agik said, “We continue to grow in
both the domestic market and foreign markets. As a result, we
increased our turnover and profitability in 20217 as in 2020.

MEDCEM den Silitke'ye Bilim Merkezi
Destegi

1 NUNNOTT |
crouppurl i

Eren Holding'in istiraki olan Medcem
Cimento'nun  Mersin iline ve
halkina destedi sUruyor. Medcem
Cimentonun Silifke Belediyesi ile
gergeklestirdigi isbirlidi  ekseninde
yapimi tamamlanan bilim merkezi
ve kUtUphane, duzenlenen toren
ile hizmete agildi. Silifke Tasucu
Mahallesinde hizmet vermeye
baslayan bilim merkezi ve
kutUphaneye Nobel 6dullu Turk bilim
insani Prof. Dr. Aziz Sancar'in ismi
verildi. Ogrencilerin ve genglerin daha donanimli ve modern
egitim araclari ile kendilerini gelecege hazirlamalarina olanak
taniyacak Silitke Belediyesi - Medcem AS. Prof. Dr. Aziz
Sancar Bilim Merkezi'nde; Mars yuzeyi ve robotu, Dunya-
Gunes-Ay modeli, sonsuzluk koridoru uzay gadin, denge
tUneli, robot, suda dalga ile elektrik Uretiminin de yer aldidi
50'ye yatan bilim aleti ziyaretcilerini bekliyor.

Silifke Belediyesi - Medcem AS. Prof. Dr. Aziz Sancar
Bilim Merkezinin agilisiyla ilgili duzenlenen torenin ve agilig
konusmalarinin ardindan sarkici Melek Mosso sahne alarak
Silifkeliler ile bulustu. Unlu sanatg, izleyenlere sarkilaryla
keyifli bir gece yasatt. Silifke Belediyesi - Medcem AS. Prof.
Dr. Aziz Sancar Bilim Merkezi'nin acilisiyla ilgili goruslerini
aktaran Medcem Cimento Genel MUdurd Murat Kahya: “Hem
Ulkemizin hem de ekonomimizin buyumesi ve ilerlemesi
adina bilim ve editim buyuk 6nem tasiyor. Medcem Cimento
olarak bu konuyu fazlasiyla tnemsiyor, mumkun oldugu her
anda destedimizi sunuyoruz. Bilim merkezi ve kituphanenin
Ulkemize ve Mersin'e hayirl olmasini, hem mevcut hem de
gelecek nesillere deger katmasini diliyorum.” dedi.

4014,

177 A A 4
MEDCEM to Silitke

Medcem Cement, which is an affiliote
of Eren Holding, continues to support
Mersin and its people. The science
center and library, the construction
of which was completed in line with
the collaboration between Medcem
Cement and Silitke Municipality, was
put into service with a ceremony.
The name of Prof. Dr. Aziz Sancar,
Nobel Prize-winning  Turkish
scientist, was given to the science
center and library that storted to
provide services in Silifke's Tasucu
neighborhood. At Silifke Municipality - Medcem AS. Prof.
Dr. At Aziz Sancar Science Center that will allow students
and young people to prepare themselves for the future with
more equipped and modern education tools, 50 scientific
tools including the Martion surface and robot, Earth-Sun-
Moon model infinity corridor space tent, balance tunnel,
robot, and electricity generation with a wave in water are
waiting for its visitors.

Following the inauguration ceremony and opening
speeches of Silitke Municipality - Medcem A.S. Prof. Dr.
Aziz Sancar Science Center, singer Melek Mosso took the
stage and met with the people of Silitke. The famous artist
presented the audience with an enjoyable night with her
songs. Murat Kahya, Medcem Cement General Manager,
who conveyed his views on the inauguration of Silifke
Municipality - Medcem AS. Prof. Dr. Aziz Sancar Science
Center, said: "Science and education are substantially
important for the growth and progress of both our country
and our economy. As Medcem Cement, we attach high-
level importance to this subject and provide our support
as much as possible. | wish that the science center and
library becomes beneficial to our country and Mersin and
add value to both current and future generations.”

Cimento ve Beton Duinyast / Sayi: 154 / Kasum - Aralik 2021
Cement and Concrete World / No: 154 / November - December 2021

=4
©)
—
O
a5
%)
=
Z
o
b=
1
O
2
e
r
9]
=
8|
Z

89



=~
B8]
=
:
o
O
»
B
O
F
z
88|
=
o

90

BATICIM deki Geligsim Izmir'e Katma Deger
Olarak Yansiyacak

Development in BATICIM to Reflect as Added
Value to lzmir

Ingaat, madencilik, enerji ve turizm alaninda faaliyet gosteren
Ciftay Holding Izmirin kuruluslarindan olan Baticim Bat
Anadolu Cimento Sanayi A S. (BATICIM)in yuzde 30Uk
hissesini satin alarak, ticari faaliyetlerine Ege Balgesini de
ekledi. Batigim'de saglanacak her geligimin, Izmir ve Ege
bolgesine katma deder olarak yansiyacagini ifade eden
BATICIM Yonetim Kurulu Bagkani Sabit Aydin, “Batigim
ve Batistke gimento fabrikalanmizda toplam yillik Klinker
Uretim kapasitesi 4,1 milyon ton, ¢imento Uretim kapasitesi
ise yaklasik 6 milyon ton. 2022 yilinda bu Uretim gicumuzu
kullanarak yurtici ve yurt disi pazarlardaki varligimizi artirmay!
planliyoruz” dedi.

"Hedefimiz alternatif yakit kullanimini artirmak”

Uretim ve gevre standartlarini bir Ust seviyeye getirecek
yatinm ve calismalarinin sorddgund aktaran Aydin,
“Fabrikalarimizin Uretim verimliligini artirmaya yonelik onemli
¢alismalarda bulunuyoruz. Hali hazirda ¢imento Uretiminde
Ozellikle alternatif hammadde kullanim oranlarinda dunya
ve Ulkemiz ortalamalarina gore cok iyi durumdayiz.
Onumuzdeki yil icin hem alternatif ham madde hem de yakit
kullanimlarinin daha da artirnimasi ile ilgili hedeflerimiz var ve
bunun icin ciddi ¢aba gosteriyoruz. Batibeton markamiz ile
hazir betan sektdrunde de faaliyet gosteriyoruz. Mevcutta
Ege Bolgesinde aktif 15 ayri hazir beton tesisi bulunuyordu.
16'nci tesisi ise ekim ay! icerisinde Balikesir'de agtik. Ayrica
demiryalu, karayolu tasimalarimizda yeni ¢ozUmlerimiz
devreye alinacak. Boylece karbon emisyonunun azaltimasi,
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Ciftay Holding that operates in the fields of construction,
mining, energy, and tourism, has added the Aegean Region to its
commercial activities by purchasing 30 percent of the shares of
Baticim Bati Anadolu Cimento Sonayi AS. (BATICIM). Expressing
that every development to be made in Batigim will be reflected
as an added value to [zmir and the Aegean region, Sabit Aydin,
Chairman of the Board of Directors of BATICIM, said, “The total
annual clinker production capacity in our Batigim and Batisoke
cement plants is 4,1 million tons and the cement production
capacity is approximately six million tons. In 2022, we plon
to increase our presence in domestic and foreign markets by
making use of this production power of us.”

"

“Ourtarget is to increase the use of alternative fuels

Mentioning that their investments and endeavors that will bring
production and environmental standards to the next level are
ongoing, Aydin said, “We are carrying out important studies to
increase the production efficiency of our plants. We are presently
in @ very good position in cement production, particularly in
terms of alternative raw material utilization ratios, compared
to the averages of the world and our country. We have targets
to increase the use of both alternative raw materials and fuel
for the next year and we are striving for it seriously We also
operate in the ready mixed concrete sector with our Batibeton
brand. Currently, there were 15 different ready mixed concrete
plants operating in the Aegean Region. We inaugurated the 16th
facility in Balikesir in October. Moreover, our new solutions will
be put into practice in our rail and road transportation. Hence,

iklim dedisikligi, kuresel 1Isinma ve gevrenin korunmasi gibi
konulara daha cok katkida bulunmayr amachyoruz” diye
konustu. "Enerji alanindaki yatinmlan surdurmeyi planliyoruz”
Ciftay olarak enerjide belli tecrube ve birikimlerinin aldugunu
soyleyen Aydin, “Enerjide GES, HES ve BIOGAZ Uzerine
faaliyet gosteriyoruz. Ankara Polatl, Istanbul Sile, Manisa
Salihli ve Diyarbakirda toplam 40 MWp kurulu guce sahip 4
biyogaz enelji santrali projemiz bulunuyor. Enerji alanindaki
yatinmlarimizi 6nimuzdeki ddnemde surdurmeyi planliyoruz.
Yenilenebilir enerji portfoyumuzu gelistirecek yeni yatinm
imkanlarin, dogrudan ve istiraklerimiz vasitasiyla takip
ediyoruz

"Batigim ulusal ekonomiye katki saghyor”

Baticim'in, gergeklestirdidi yatinmlar ve Uretimlerin ulusal
ekonomiye katki sagladigini dile getiren Aydin, “Cimento
uretiminden enerji, liman isletmeciliginden istihdama kadar
birgok alanda teknolojiyi ve kaliteyi esas alarak Baticim
markasini ileriye tasimak igin geceli gunduzlu galisiyoruz.
Ortakhigimizla Baticim'e bagl gimento fabrikalarini Uretim
ve satis anlaminda, ileriye tagimanin yollarini aramay
sUrdUrUyoruz. Kalite standartlarini da yukseltmeyi ve
boylece Baticim'in bolgeye sagladigi katma dederin daha
da artmasina katkida bulunmayl hedefliyoruz. Hali hazirda
Baticim, ¢cimento, enerji ve liman isletmeciligi alanlarinda cok
onemli bir marka” dedi. "Ulkenin cimento ihtiyact konusunda
tespitlerimiz var” Faaliyet alanlarinin basinda madenciligin
geldigini ve Maden TaahhUt Maden Arama ve Maden
Ingaati alanlarinda calistiklarini belirten Aydin su stzlere
yer verdi: “Uzun ylllardir dogrudan ¢imento sanayi 0lmasa
da yan sektorlerde onemli iglere imza atuk. Yaptgimiz igler
dolayisiyla gimento sanayisine de uzak sayilmayz. Bu
yuzden, gimento sektory, sektdrun bugun iginde bulundugu
durum, Ulkemizin gimento ihtiyaci gibi kanularda tespitlerimiz
ve degerlendirmelerimiz var. Sirketimizin kurucusu rahmetli
Ziya Aydinin uzun ylllardir ortaya koydugu ileri gorusleri
sayesinde edindigimiz sektorel ve ekonomik tecrUbelerin
Batigim igin de yeni bir vizyon saglamasini umuyoruz.

we aim to contribute more to issues like reducing carbon
emissions, climate change, global warming, and protecting the
environment and we plan to continue our investments in the
field of energy.”

Expressing that as Ciftay, they have certain experience and
knowledge in energy, Aydin said, “We operate on SPP. HEPR,
and BIOGAS in energy. We have four projects for biogas energy
plants with a total installed power of 40 MWp in Ankara Polatl,
Istanbul Sile, Manisa Salihl, and Diyarbakir. We plan to continue
to invest in the field of energy in the forthcoming period. We
are following new investment opportunities to develop our
renewable energy portfolio directly and through our affilliates,

‘Batigim contributes to the national economy”

Specifying that Batigim contributes to the national economy
thanks to its investments and production, Aydin said, “We are
working day and night to move the Batigim brand forward
based on technology and quality in many areas, ranging from
cement production to energy ond from port management to
employment. With our partnership, we continue to search for
ways to move the cement plants of Batigim forward regarding
production and sales. We aim to raise the quality stondards
and accordingly, contribute to the further increase in the added
value that Baticim provides to the region. Baticim is currently
a very importont brand in the fields of cement, energy, and
port management, We have determined the cement need
of the country.” Stating that mining is their primary field of
activity and that they work in the fields of Mining Contracting,
Mineral Exploration, and Mining Construction, Aydin continued
with the following words: “Even if we have not been directly
in the cement sector for many years, we have accomplished
important endeavors in the sub-sectors. We are not considered
far from the cement industry because of the work we do.
Hence, we have determinations and evaluations on issues like
the cement sector, the current situation of the sector, and the
cement need of our country. We hope that the sectoral and
economic experiences we have acquired owing to the forward-
looking views of Ziya Aydin, our company's late founder, for
many years will provide a new vision for Batigim as well”
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Paris Anlagsmasi, Cimento ve
Cimento Kimyasallar

______________

A. Paris Anlagmasi:

Birlesmis Milletler iklim Dedisiklidi Cerceve Stzlegsmesi
9 Mayis 1992'de New York'ta katilimcr Ulkeler tarafindan
kabul edilmistir. Daha sonra 2015 yilinda Paris'te toplanan
Ulkelerin temsilcileri Paris Sozlesmesi'ni imzalamiglardir.

Bu stzlesme kapsaminda Ulkeler kendi yasalarini gikararak
bu stzlesmeyi bir “anlasma” haline getirmiglerdir. Ulkemizde
Paris Anlasmasi'nin yasa haline gelis tarini 6 Ekim 20214dir.

Paris Anlagmasinin uygulanmasl hem evrensel hem de ulusal
galismalar ve bunlarin koordinasyonunu gerektirmektedir ve
kabul edilen genel hususlar sunlardir:

Kiresel ortalama sicaklik artisi sanayilesme
oncesindeki ortalama sicakliga gore en fazla 2°C ile
sinirflanmali, yani sanayilesme dncesi kiresel ortalama
sicaklik A°C ise bu en fazla (A+2)°C degerinde ve hatta
(A+1,5)°C degerinde tutulmalidir.

Kuresel ortalama sicaklik artisinin dinyayr biyik
bir felakete goturmekte oldugu artik tim ulkeler
tarafindan kabul edilmektedir.

Kuresel ortalama sicaklik degerindeki artigin nedeni
sera gazlandir.

Sanayilesme dncesi yillar 1850-1900 yillaridir.

B. Karbondioksit Cevrimi:

Karbondiaksit, nefes almak da dahil olmak Uzere tum yakma
islemleri sonucunda olugmaktadir. Olugan karbondioksit
bitkiler tarafindan kullanilmakta, bununla besin Uretimekte
ve ortama bitkiler tarafindan oksijen salimi yapilmaktadir.
Global yakit tuketiminin fazla olmasi sebebiyle kuresel
Isinma, sicaklik artisl, buzullarin erimesi gibi ciddi felaketlerle
karsi karsiyayiz ve surdurulebilir bir gelecek ve yasanabilir
bir dUnya icin kendi yaratudimiz canavarla mucadele etmek
durumundayiz.
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A. Paris Agreement :

The United Nations Framework Agreement on Climate
Change was adopted by the participating countries on May
9 1992 in New York. Then, in 2015, representatives of these
countries gathered in Paris and signed the Paris Agreement.

Within the scope of this deal, countries enacted their own
laws to make it into an “agreement’. The date of enactment
of the Paris Agreement in our country is October 6, 2027.

The implementation of this agreement requires both
universal and national effort and coordination. Main points
acknowledged in general were:

The global average temperature increase should be
limited to @ maximum of 2°C compared to the pre-
industrial average temperature, that is, if the pre-
industrial global average temperature is A°C, it should
be kept at [A+2)°C or even at [A+1.5]°C.

It is now accepted by all countries that the global
average temperature increase is leading the world to
a huge disaster.

The reason for the increase in the global average
temperature value is greenhouse gases.

The years before industrialization are 1850-1900.

B. Carbon Cycle :

Carbondioxide is formed as a result of all burning processes,
including breathing. Carbondioxide formed is used by plants
for food production and oxygen release to the environment.
Due to the high global fuel consumption, we are faced with
serious disasters such as global warming, temperature
increase, melting of glaciers, and we have to fight the
monster we created for a sustainable future and a habitable
world.

C. Sera Gazlar sunlardan olugsmaktadir:

Metan,
Karbondioksit,
Hidroflorokarbonlar,
Florokarbonlar,
Sulfurhekzaflorid.

Sanayilesme Oncesi bitkiler karbondioksit kullanarak besin
ve oksijen Uretmeye yetebiliyordu. Sanayilesme sonrasl
bitkiler artik bu gorevi yapmaya yetemiyorlar ve olusan
karbondioksit sera etkisi ile dunyamizin Isinmasina ve
ortalama sicakliklarin artmasina neden oluyor.

C. Greenhouse Gases consist of :

Methane,
Carbondioxide,
Hydrofluorocarbons,
Fluorocarbons,
Sulfur hexafluoride.

Before industrialization, plants were able to produce nutrition
and oxygen using carbondioxide. After industrialization,
plants are no longer able to do this task, and the resulting
carbondioxide causes warming of our world and an increase
in average temperatures with the greenhouse effect.

D. Karbondioksit, Cimento, Beton ve
Yapi Kimyasallari :

Cimento, beton ve yapi kimyasallar sektorleri icin en kritik
sera gazl karbondioksittir.

Bilindigi gibi karbondioksit tum yanma reaksiyonlarinda dogal
olarak olugsmaktadir; odun, komur, dogal gaz yskmak, nefes
almak, dogal gaz veya komur yakarak elektrik Uretmek,
benzin, dizel, LPG tuketimi, klinker Uretmek vb.

Cimentonun yarn mamul hali olan Klinker, pisirme prosesi ile
Uretilmektedir. Cimento Uretim surecindeki yakit kullanimi
ve klinker Uretiminde kalsiyum karbonatin donusumu
karbondioksit emisyonuna sebep olmaktadir.

D. Carbondioxide, Cement, Concrete and
Construction Chemicals :

The most critical greenhouse gas for cement, concerete and
construction chemicals sectors is carbondioxide.

As it is known, carbondioxide occurs naturally in all
combustion reactions; burning wood, coal, natural gas,
breathing, generating electricity by burning natural gas or
coal, consuming gasoline, diesel, LPG, producing clinker, etc.

Clinker, which is the semi-finished form of cement, is
produced by a firing process. The use of fuel in the cement
production process and the conversion of calcium carbonate
in the clinker production cause carbondioxide emissions.
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Karbondioksit saliminin tek sorumlusu gimento Uretimi
degildir. DUnyadaki tum endustriler goz onune alindiginda
¢cimento Uretiminden kaynaklanan karbondioksit miktari
toplam karbondioksit miktarninin yaklagik olarak %25'ini
olusturmaktadir.

Dunyadaki tum karbondioksit olusumu goz 6nune alindidinda
ise, gimento Uretimi nedeniyle olugsan karbondioksit
miktarinin, dunyadaki toplam karbondioksit miktarinin %7
veya %8 kadar oldugu ifade edilebilir.

E. Cimento Uretimi ve Karbondioksit:

Cimento Uretimi ciddi oranda karbondioksit emisyonuna
sebep oldugundan, bazi aksiyonlarin hizla alinmasi Gnem
teskil etmektedir;

Birlesmis Milletler bu anlagmalar gergevesinde neler
yapacak?

Ulkeler neleri planlayacak, hangi sanayi kollarini
gelistirecek hangi sanayi kollari degisime ugrayacak?
Anlagmalardaki su tanimlara dikkat edilmelidir:
“gelismis ulkeler”, “gelismekte olan ulkeler”, “risk
altindaki ada ulkeler”.

Gelismekte olan ulkelere karbondioksit emisyonunu
azaltma galigmalari igin finansal destek nasil verilecek
ve nasil ydnetilecek?
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Cement production is not the only responsible for
carbondioxide emissions. When all industries in the world are
token into account, the amount of carbondioxide originating
from cement production constitutes approximately 25% of
the total amount of carbondioxide.

When all carbondioxide formation in the world is taken into
account, it can be stated that the amount of carbondioxide
formed due to cement production is 7% or 8% of the total
amount of carbondioxide in the world.

E. Cement Production and Carbondioxide :

Since cement production causes serious carbondioxide
emissions, it is important to take some actions quickly;

What will the UN do within the framework of these
agreements?

What will countries plan, which industries will develop,
which industries will change?

Attention should be paid to the following definitions
in the agreements- “developed countries’, “developing
countries’, “island countries at risk’”.

How will financial support be given to developing
countries to reduce carbondioxide emissions and how
will they be managed?

F. Paris Sézlesmesi ve Finans Destegi:
Paris Sozlesmesi'nde soyle bir ifade yer almaktadir:

‘Anlagsmayatarafolan gelismis Ulkeler, s6zlesme kapsaminda
mevcut yukdmlulUklerinin devami olarak, gelismekte olan
taraf Ulkelere hem azaltim ve hem de uyum konusunda
yardimci olmak amaciyla finans kaynagi saglar”.

Bu maddeden hareketle, gelismekte olan Ulkelere bir takim
finans destedi saglanacakir.

Iginde yasadigimiz ve Kirlettigimiz yerkire artik tukenme
seviyesine gelmistir ve tum Ulkelerin yoneticileri ve
vatandaslari bu konuda - buyuk dlctde - ayni fikirde olmay
basarmiglardir.

Bundan sonra yapiimasi gereken, her Glkenin, her sektoran
ve her bireyin planlama yapmasi ve bu planlart hizl bir sekilde
uygulamaya koymasidir.

G. Sorulmasi gereken sorular:

1. Turkiye ne yapacak, ne zaman yapacak, nasil
yapacak?

2. Cimento sektdri neler yapacak?

Karbondioksitin atmosfere salinimini azaltmak igin daha
az Klinker ile ¢imento Uretimi yapilabilir ve "Karbondioksit
tutucu” sistemler kurularak yakalanan karbondioksit
bagska alanlarda degerlendirilebilir.

3. Yapi kimyasallari sektori neler yapacak?

Yapi kimyasallari sektorundn onemli bir  bolumunu
olusturan ¢imento kimyasallari ile daha az Klinker
kullanarak - yani daha ok tras, kalker, curuf kullanarak
- Uretim yapmak mumkundur. Bu sekilde %5-7 oraninda
karbondioksit azaltimi saglanabilir.

Beton kimyasallari bolumunde de 6gutulmus minerallerin
uygun partikdl dagiiminda kullanimi ile daha yuksek
dayanim seviyeleri elde edilebilir ve bu sekilde
karbondioksit saliniminin azalmasina yardimci olunabilir.
Ayrica, beton Uretiminde karbondioksiti bir girdi haline
getirmek i¢in de ¢alismalar yapilmaktadir.

4. Cimento kimyasallari ile yapilabilecek karbondioksit
azaltma galismasini su drnekle anlatabiliriz:

Mevcut cimento kompozisyonuna gore %5-7 oraninda
klinker azaltmak mUmkundur. Bu azaltim totalde atmosfere

F. Paris Agreement and Financial Support :
The Paris Agreement states:

‘Developed countries, which are parties to the agreement,
provide financial resources to assist developing countries
in both mitigation and adaptation, as a continuation of
their existing obligations under the contract”

Based on this article, financial support will be provided to
developing countries.

The world we live in and pollute has now reached the level
of extinction, and the citizens and people in charge of all
countries have managed to agree - to a large extent - on
this issue.

What needs to be done from now on is that every country,
every sector and every individual should plan and put
these plans into practice quickly.

G. Questions to ask :

1. What will Turkey do, when will they do it, how will they
do it?

2. What will cement sector do?

In order to reduce the emission of carbondioxide to the
atmosphere, cement can be produced with less clinker and
the carbondioxide captured can be used in other areas by
establishing ‘carbondioxide trap” systems.

3. What will the construction chemicals industry do?
With cement chemicals, which constitute an important
part of the construction chemicals sector, it is possible
to produce using less clinker - that is, using more trass,
limestone, slag. In this way, 5-7% carbondioxide reduction
can be achieved.

In the concrete chemicals department, higher strength
levels can be achieved by using ground minerals in
appropriate particle distribution and thus helping to reduce
carbondioxide emissions. In addition, studies are carried
out to convert carbondioxide into an input in concrete
production.

4.  We can explain the carbondioxide reduction works
that can be done with cement chemicals with the following
example:

It is possible to reduce clinker by 5-7% according to the
existing cement composition. This reduction means a
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salinan karbondioksit miktarinin %4-6 oraninda azalmasi
demektir. Cimento kimyasali ile yapilan uygulamalar
neticesinde cimento fabrikalari karbondioksit ticareti ile
de gelir elde edebilirler. Cimento kimyasall sektorunun
¢cimento performansini arttrici Urdnler ve molekuller
Uzerinde daha cok calisma ve uygulama yapmasl
gerekmektedir. Bu sekilde mevcut Urunlere gore daha
yuksek performansli Urunler retilebilecek ve bu yontemle
azaltilan karbondioksitin miktari arttinilabilecektir.

-
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H. Ozet:

Yapilan anlagmalariiyi anlarsak ve bunlara gore planlarimizi
olusturup uygulayabilirsek yeni dunya duzeninde yerimizi
alabilir ve daha iyi sartlara sahip olabiliriz.
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4-6% reduction in the amount of carbondioxide released
into the atmosphere in total As a result of the applications
made with cement chemicals, cement factories can also
generate income from carbondioxide trade. Cement
chemical industry requires to do more studies and
applications on products and molecules that increase the
performance of cement. In this way, higher performance
products can be produced compared to existing products,
and the amount of carbondioxide reduced by this method
can be increased.

H. Tosumup:

If we comprehend the agreements well and model and
implement our plans accordingly, we can take our place
in the new world order with much better conditions.
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Kirectasi Kalsine Kil Cimentosunun Incelenmesi
Bolum II - LC3an Mekanik Ozellikleri,
Dayanikliligi ve Hacim Kararhiligy

E B Hazirlayan/ Prepared by : Ogul Can Yesilyurt, Prof. Dr. ismail Ozgur Yaman,

______________

Ozet

Kirectas! Kalsine Kil Cimentosunun (LC3) iki bolumde
incelendigi bu makalenin, bir dnceki bolumde hidrasyon
mekanizmalar ve Uretimi irdelenmisti. Bu ikinci bolumde ise
LC3'Un mekanik ozellikleri, dayanikliigi ve hacim kararliigi
performansina yonelik bir arastirma yapilmistir. Calismalar,
kullanilan kilin kaolinit icerigine bagl olarak, LC3 karisiminin
dayanim agisindan NPC'nu 3 gun kadar erken ve genellikle
de 7 gunde yakalayabildigini gostermektedir. Belirli kosullar
altinda, LC3 karnisimlar yuksek dayanim sinifi gimentolarin
basing dayanimi gereksinimlerini agabilmekte ve bu sayede
kullanim potansiyellerini buyuk olcude artirabilmektedir.
Kirectasl ve metakaolinin dolgu etkisinin neden oldugu
daha yogun yapr ve gozenek dagiimi iyilestirme fenaomeni,
LC3'U daha az gegirgen ve yaygin dayaniklilik saldirlarina
karsi oldukga dayanikli hale getirmektedir. Ayrica sistemdeki
aluminatlar reaktif silika varliginda, silikalan absorbe etmekte
ve bu da alkali-silika reaksigonlarini (ASR) 6nlemektedir.
LC3'Un hacim kararliligi yani buzulme ve stirinme agisindan
bir NPC'na benzer oldugu da gosterilmistir.

Anahtar Kelimeler: Kiregtas! kalsine kil cimentosu,
performans, mekanik ozellikler, dayaniklilik, hacim kararliigr.

Girig

iklim degisikligi ile ilgili endigelerin artmasiyla birlikte gimento
Uretiminden kaynaklanan karbondioksit emisyonlar daha
fazla dikkat gekmistir. Cimento Ikame Malzemeleri (CIM),
surdurulebilirligini artirmak icin betondaki cimentoyu
kismen veya tamamen degistirebilmektedir. Ugucu kul
veya cuUruf gibi karbon yakan endustrilerden kaynaklanan
CiM'leri, artan geri dénusim ve azalan fosil yakit yakma
motivasyonlari nedeniyle azalma riski altindayken,

Cimento ve Beton Diinyast / Say1: 154 / Kasim - Aralik 2021
Cement and Concrete World / No: 154 / November - December 2021

ODTU Ingaat Mihendisligi Baluma / METU Department of Civil Engineering

Abstract

In the first part of this article, in which Limestone Calcined
Clay Cement (LC3) is examined in two parts, hydration
mechanisms and production were discussed. In this second
part, the research has been done on the mechanical
properties, durability, and volume stability performance of
LC3. Studies show that depending on the kaolinite content
of the clay used, the LC3 mixture can catch OPC as early
as 3 days and usually within 7 days, in terms of strength.
Under certain conditions, LC3 mixtures can exceed the
compressive strength requirements of high-strength
cements, thereby significantly increasing their usage
potential. The denser structure and pore improvement
phenomenon caused by the filling effect of limestone and
metakaolin make LC3 less permeable and highly resistant
to widespread durability attacks. In addition, aluminates
in the system absorb silica in the presence of reactive
silica, which prevents alkali-silica reactions (ASR). Volume
stability of the LC3 was proven to be similar to an OPC in
terms of shrinkage and creep.

Keywords: Limestone calcined clay cement, performance,
mechanical properties, durability, volume stability.

Introduction

With the increasing concerns about climate change,
carbon dioxide emissions caused by cement production
have drawn more attention. Supplementary cementitious
materials (SCMs) can partially or totally replace the cement
in concrete to improve its sustainability. While SCMs
originated from the carbon-buming industries, such as
fly ash or slag, are at risk of having their sources reduced
due to increased recycling and reduced fossil fuel burning,

kalsine Killer, iyi optimize edildidinde ¢ok yonld ve iyi
ozelliklere sahip olabilen yaygin bir alternatif alarak ortaya
cikmaktadir [1]-[3]. Ugucu kil gibi bazi CIMleri karisimin
erken yastaki dayanim gelisimini olumsuz etkileyebilirken,
kalsine Killer, sinerjik bir etki yaratmak icin kiregtas! ile
birlikte kullanildiginda normal Portland gimentosuna (NPC)
benzer dayanimlar elde edebilmektedir [4] [5] Kiregtas!
ile ikamenin %10dan fazla kullanildiginda beton kalitesini
dustrdugu bilinmekteyken, metakaolin varliginda %25'e
kadar, optimal olarak da %15'e kadar kullanilabilmektedir [5],
[B]. Kalsine kil ve kalker birlikte kullanildiginda %45'e kadar
¢imento Klinkeri ikamesi performanstan 6dun vermeden
ve hatta belirli kosullar altinda performansi iyilestirerek
elde edilebilmektedir. Cimento klinkeri, kalsine kil, kalker ve
algrtas! ile Uretilen gimento karisimi, Kiregtasgl Kalsine-Kil
Cimentosu veya kisaca LC3 olarak ifade edilmektedir [7].
%50 cimento Klinkeri, %30 kalsine kil, %15 kiregtasl ve %5
alg kansimiigeren LC3 karisimi, %40 veya daha fazla kaolinit
iceridine sahip bir kil kullanildiginda NPC ile karsilastinlabilir
performansa sahip olabilmektedir [8], [3]. Aurica, metakaolin
ve kirectasinin sinerjize etkisi ve dolgu etkisi nedeniyle,
LC3 kangimlarinin, dayanikliidi onemli dlgude artiran daha
yogun ve daha az gecirgen bir mikra yapi olusturan gozenek
dagiimini igilestirme etkisine sahip oldugu bilinmektedir [10].
Ek olarak, LC3 teknalgjisi oldukga dayaniklidir ve LC3 Uretim,
herhangi bir karmasik ekipman veya egditim olmaksizin
mevcut veya daha eski gimento Uretim teknolgjisi ile de
yapllabilmektedir [11], [12]. LC3'Un surdurGlebilirlik faydalar
nispeten iyi anlagilmis olsa da, LC3'Un NPC'na veya diger
Katkill Portland Cimentolarina (KPC) alternatif olabilmesi igin
LC3'Un mekanik, dayanikliik ve hacim Kkararliligi ¢zelliklerini
de yakindan incelemek ¢ok onemlidir.

LC3'Un Mekanik Ozellikleri

LC3'Un performansi, diger kirectasi-NPC veya kalsine
Kil-NPC gibi ikili karnigimlara kiyasla, icerdigi malzemelerin
sinerjik etkisinin performansi arttrmasi nedeniyle kullanilan
hammaddelerle yakindan iligkilidir. %30 kalsine kil ve %715
kalker iceren standart LC3 bilesimi, onceki bir calismada
acgiklanan bazi belirli hidratasyon Urunlerini olugturmak
icin gelistirilmistir [13]. Temel olarak, secilen kilin tipi [14]
ve kaolinit igerigi [15], [16] kalsinasyon sicakiigi [17] ve
yontemi [18], ikeme miktari [19], kalsine kilin 6zgul yuzeyi
(6gutme kosullar) [20], [21] ve kirleme kosullari [22], bir LC3
harmaninin perfarmansini etkileyen ana faktorler olarak
belirtilebilir. Literaturdeki ¢ogu galisma, LC3 kangimlarnin
performansini ayni mukavemet derecelerine veya sabit su-
baglayici oranlarina sahip NPC ve ucucu kul karisimlariyla
karsilastirmaya odaklanmaktadir.

calcined clays emerge as an abundant alternative that is
versatile and have good properties when optimized well [1]-
[3] While some SCMs, such as fly ash, can negatively affect
the early-age strength development of the blend, calcined
clays can achieve strengths similar to the Ordinary Portland
Cement (OPC] when used incorporated with the limestone
to create a synergized effect [4] [5] While more than 10%
limestone substitution is known to reduce concrete quality,
it can be used up to 25%, optimally 15%, with the presence
of metakaolin [5] [6] When calcined clay is used with the
limestone, up to 45%, cement clinker substitution can be
achieved without compromising the performance or even
improving it under certain conditions. The cement blend that
is produced with cement clinker, calcined clay, limestone, and
gypsum is denoted as Limestone Calcined-Clay Cement, or
LC3 in short [7] LC3 blend with 50% cement clinker, 30%
calcined clay, 15% limestone, and 5% gypsum blend has
comparable performance to the OPC when a clay with
kaolinite content of 40% or more is used [8] [9] Besides, due
to the synergized effect and the filler effect of metakaolin
and limestone, LC3 blends are known to have better pore
refinement, which creates a denser and less permeable
microstructure that significantly improves durability [10]
Additionally, LC3 technology is quite robust and the
manufacture can be done with the current or even older
cement production technology, without any sophisticated
equipment or training [11] [12] While LC3's sustainability
benefits are relatively well-understood, it is also crucial to
study LC3's mechanical, durability, ond volume stability
properties in order to determine its potential and required
conditions for LC3 to be used as an alternative to the OPC
or ather Pozzolanic Portland Cements (PPCs)

Mechanical Properties of LC3

The performance of LC3is closely relatedto the raw materials,
as the LC3 uses the materials with specific purposes to
create a synergic effect which massively improves the
performance of LC3 compared to binary limestone-OPC or
calcined clay-OPC blends. Standard LC3 composition, which
includes 30% calcined cloy and 15% limestone, is developed
to form certain hydration products that are explained in
o previous study [13] Fundomentally, type [14] ond the
kaolinite content of the selected clay [15] [16] calcination
temperature [17] and method [18] substitution amount [19]
specific surface of the calcined clay (grinding conditions)
[20] [21] and curing conditions [22] can be remarked as
the major factors that affect the performance of an LC3
blend. Most studies in the literature focus on comparing the
performance of LC3 blends to OPC and fly ash blends with
the same strength grades or constant water-binder ratios.
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Krishnan ve ark. (2019) Klasik LC3 karisiminin (%50 cimento
Klinkeri, %30 kalsine kil, %15 kirectasl ve %5 algitagl)
performansini belirlemek igin  UglU  kiregtasi-kalsine  Kil
¢gimento karisimlarinin karsllastiran bir arastirma yapmistir
[23]. Cimento Klinkeri ve kalsine kil birlikte 6gutildiginde
kalsine kilin istenenden gok daha ince bir yapiya gelerek
reaktivite bulgularini etkileyecegi dusunuldugunden
calismada [23] kiregtag), algitas), gimento klinker ve kalsing Kil
incelik etkisini ortadan kaldirmak igin ayri ayr 6gutlmustir.
Calismada ticari olarak temin edilebilen standart Klinker,
algl ve Kalker kullanilimistir. Kalsine kil ve kiregtasinin dolgu
etkisini taklit etmek icin, bunlarn igermeyen diger karsimlara
intert kuartz eklenmistir. Ogatme strecinde bir incelik sinir
belirlemek yerine sabit bir 6gutme suresi kullanmak tercih
edilmis, tm hammaddeler dakikada 34 devir ve hammadde/
bilye orani 1/5 olan bir bilyall degirmende sabit bir sure
ogutulmustar. Kil, tahmini olarak %60 kaolen icermektedir
ve mufla finninda 800°C'de kalsine edilmistir. Calismadaki
kansimlar LC3'teki her bir bilesenin LC3 performansini NPC
performansina kiyasla nasil etkiledigini gosterecek sekilde
secilmistir (Tablo 271)

Krishnan et al. (2019 [23] conducted research to compare
the performance of ternary limestone calcined clay cement
blends to determine the performance of a classical LC3
mixture (50% cement clinker, 30% calcined clay, 15%
limestone, and 5% gypsum. Krishnan et al. (2019) [23] states
that the calcined clay may be ground much finer when
its ground in combination with the cement clinker and to
eliminate the fineness effect, which significantly contributes
to the reactivity of the calcined clay, cement clinker, calcined
clay, gypsum, and limestone are individually ground.
Commercially ovailoble stondord clinker, gypsum, and
limestone are used in that experiment. For other mixtures,
crushed quartz was used as an inert filter to imitate the
filling effect of the calcined cloy and the limestone. The
grinding process had no specific fineness threshold; thus,
all raw materials are ground for a fixed time in a ball mill with
34 rotations per minute and raw material/ball ratio of /5.
The cloy had an estimated kaolinite content of around 60%
and was produced by the calcination at 8O0°C in a muffled
furnace. In that study, blends are selected to represent the
influence of each component in an LC3 mixture and LC3's
overall performance against an OPC mixture (Table 2.1)

Blend Name/ | Clinker / Calcined Clay / Limestone / Quartz / Gypsum /
Karisimin Ad: | Klinker (C) | Kalsine Kil (K) Kiregtas: (L) | Kuartz (Q) | Algitas: (G)
OPC 95% - - - 5%
orc-Q 52.25% - - 45% 2.75%
C-K-L 50% 30% 15% - 5%
C-K-Q 50% 30% - 15% 5%
C-K-L(+5G) 47.62% 28.57% 14.28% - 9.53%
C-K-L(+10G) 45.45% 27.27% 13.63% - 13.65%

Tablo 2.1: Krishnan ve ark. reaktivite galismasinin karigim kampozisyonlari. Kaynak: [23]

Table 2.1: Blend compositions of Krishnan et al’s reactivity study. Source: [23]

Ayrica, tum kansimlara, 270'de, bir Calmetrix 1-Cal 8000
izotermal kalorimetre ile izotermal iletim kalorimetri testi
uygulanmistir [23]. Silindirik numuneler, bir Bruker D8
Advance Eco difraktometre ile XRD analizine sokulmustur.
AyricaPascal 140 ve Pascal 440'ta SEM-EDXve MIPanalizleri
yapilmistir. Basing dayanimi testleri Hint Standartlarina gore
706cm x 706cm x 706cm Kaliplarda dokulmastir. Tum
karisimlar, 0.45'lik sabit bir su/gcimento oranina sahiptir.
Test protokalleri igin daha fazla ayrnnti harici bir kaynakta
bulunmaktadir [24] Standart LC3 karigimini temsil eden
C-K-L karisiminda, 24 saatlik hidrasyondan sonra bir
hemikarbonat zirvesi gézlemlenmistir. Hemikarbonat zirvesi
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Moreover, an isothermal conduction calorimetry test was
applied to all blends at 27°C on a Calmetrix I-Cal 8000
isothermal calorimeter [23] Cylindrical specimens were cast
for XRD analysis on a Bruker D8 Advance Eco diffractometer.
In addition, SEM-EDX and MIP analyses were conducted at
Pascal 140 ond Pascal 440. Compressive strength tests
were cast at 706 cm * 706 cm * 706 cm according to the
Indion Standards. All blends had o fixed water/cement ratio
of 045. Further details for the test protocols can be found in
an external source [24] In the C-K-L blend that represents
the standard LC3 blend, a hemicarbonate peak was observed
after 24 hours of hydration. Hemicarbonate peak was most

7.gunde en belirgin hale gelmis ve daha sonra da dayanima
katkida bulunmaya devam etmistir. Hemikarbonatlarin
monokarbonat donusumu hem 28. hem de 90. gunlerde
gozlenmistir, ancak beklendigi belirgin olmamistir. C-K-Q
kansiminda ise sistemde bol miktarda alUminat bulunmasina
ragmen, etrenijit, kiregtasinin yoklugundan nedeniyle sadece
monosulfata donusmektedir. Basing dayanimi sonuglar
da galismada tartigiimistir: C-K-L kargiminda (standart
LC3 karigimi), ilk basing dayanmimi kazancina silikatlarin
hidrasyonu neden olmaktadir ve aliminatlarin olasi cok erken
hidratasyonu algitas! tarafindan engellenmektedir. Zaman
gectikge silikatlarin reaksiyonu, kalsine kilin mevcudiyetinin
neden oldugu azaltlmis paketleme nedeniyle NPC karisimina
(OPC]) kiyasla azalmaya baslar. Kalsine kilin karigimlarinda,
uzun vadede silikat hidratasyonunu daha da azaltan
onemli bir etkinin de gozenek dagiliminin iyilesmesi oldugu
gozlemlenmistir. Karisimlarin basing dayanim sonuglari
Sekil 2.1de verilmistir.

significant on the 7th doy and continues to contribute to the
strength. Monocarbonate transformation of hemicarbonates
was also observed on both 28th and S0th days but was not
as significant as expected. In the C-K-Q blend, even though
the system had abundant aluminates, ettringite would
only transform to the monosulfate due to the absence of
the limestone. The compressive strength results were also
discussed in the study: In the C-K-L blend (standard LC3
blend) initial compressive strength gain s caused by the
hydration of silicates, and the reaction of aluminates is delayed
by the gypsum. As time passes, the reaction of silicates starts
to reduce compared to the OPC mixture due to the reduced
packing caused by the presence of calcined clay. Calcined
clay is observed to create a significant pore refinement which
further reduces silicate hydration in the long term. Compressive
strength results of the blends are given in Figure 2.1

o1 Cay 03 Days @7 Days m28 Days m56 Days m90 Days

o &

mpressive Strangth (MPa)

B

C-K-L OoPC

OPC-0Q

Sekil 2.1: Farkli NPC, kalsine Kil, kalker ve kuvars karisimlarinin basing dayanimi (MPa) sonuglari. Kaynak: [23]

Figure 2.1: Compressive strength (MPa) results of different OPC, calcined clay, limestone, and quartz blends. Source: [23]

Sekil 471'de gorulebildigi Uzere C-K-L kansimi NPC karigimina
(OPC) yakin erken yas dayanimi sunmakta ve NPC
dayaniminy, icerdigi daha az C.S (belit) nedeniyle, ancak 90
gunde gecebilmektedir. Calisma [23] diger basing dayanim
sonuglarini su sekilde acgiklamaktadir: OPC-Q karisimi,
cimento Klinkerinin buyuk bir kisminin (%4775) inert kuartz
ile ikame edilmesi nedeniyle, %95 cimento Klinkeri igeren
NPC karisimina (OPC) kiyasla gok daha dusuk basing
dayanimi gostermistir. Yani, kuvars dolgu etkisi azaltilmig
hidrant igerigini telafl edememektedir. Ayrica, kinlmis kuartz

As seen in Figure 4.7, C-K-L has comparable early age
strength to the OPC mixture, which is only surpassed at
90 days due to reduced C,S (Belite] reaction in the C-K-L
blend. The study [23] also explains the other compressive
strength results as follows: OPC-Q blend had much lower
compressive strength results due to having a large part
of the cement clinker (4775%) replaced with inert quartz,
compared to the 95% cement clinker content of the OPC
mixture. The filler effect was not enough to compensate
for the reduced hydrant content. Furthermore, the density

Cimento ve Beton Duinyast / Sayi: 154 / Kasum - Aralik 2021
Cement and Concrete World / No: 154 / November - December 2021

=
=
g
=
S
0
Q
ol
S
=
%
=

103



-
=
=
—
S|
@)
é
~
g

104

nedeniyle sistemdeki yogunluk artsi da ilk gozenekKliligi
azaltarak klinkerin reaksiyon alanini sinirlamaktadir. C-K-
Q'nun C-K-L ile benzer mukavemete sahip olmasl ve hatta
S0 gunde dsha buyuk mukavemete sahip olmasi, dolgu
etkisinin basing mukavemeti Uzerindeki olumlu etkisi ile
aciklanabilmektedir. C-K-Qda monosulfat AFm  fazlar
olusurken, C-K-L'de baslangigta hemikarbonat olusur. Bu
durumda mukavemet, hidratasyon reaksiyonlarindan ziyade
gelistirimis  dolgu/sikisma  etkisi ile desteklenmektedir.
Ayrica, monosulfat fazlarinin sistemdeki sulfat iyonlarini
tukettigi bilinmektedir, bu da genel olarak kiregtas ilavesini
daha iyi bir secim haline getirmektedir. C-Q-L harmani,
daha dustk miktarda gimenta Klinkerine sahip oldugu ve
eklenen kiregtasinin resksiyona girecek yeterli aluminat
icermeyip yalnizca hidratasyon alanini azaltabilecek ek bir
dolgu maddesi alarak islev gordugu igin en dusuk basing
dayanimina sahip olmaktadir.

Scrivener ve ark. [25] metakaolin icerigine gore LC3
performansini incelemistir. Calismada [25], su-baglayici
orani harglar igin 0.5 ve hamurlar icin 04 olan 11 farkl
karisim hazirlanmistir. Kangimlar ve yuzde bilesimleri Tablo
2.2'de verilmistir. Kanisimlarda, tutarh islenebilirligi korumak
icin Rheobuild 5500 super akigkanlastiricr kullanilmustir.
Metakaalin gibi malzemelerin ayrica olusturdugu dolgu
etkisini taklit etmek icin kangimlarda kuvars kullanilmistir.
Egiime ve basing dayanimi degerlerini dlcmek amaciyla
harglar igin 120 mm * 40 mm * 40 mm kesitlerinde 3 adet
prizma ve 40 mm * 40 mm kesitlerinde 6 adet prizma
kullanilmistir. Mukavemet testleri 1, 7, 28 ve 90. gunlerde
yapllmistir. Ayrica, detaylan galismada [25] verilmis olan MIP,
TGA ve XRD yontemleri de numuneler Uzerinde kullanilimistir,

increase caused by the crushed quartz also reduced the
initial porosity of the system, which limited the reacting
space of the clinker. C-K-Q having similar strength as
C-K-L and even having larger strength at 90 days can
be explained with the filler effect’s positive impact on the
compressive strength. In C-K-Q, monosulfate AFm phases
are formed, while in C-K-L, hemicarbonate is formed initially.
Inthis case, strength is supported by the improved packing
rather than the hydration reactions. Besides, monosulfate
phases are known to deplete the sulfate ions in the
system, which makes limestone addition a better choice
overall. C-Q-L blend had the lowest compressive strength
because it had the lower amount of cement clinker, and the
added limestone had not had enough aluminates to react
with and only acted as an additional filler that may reduce
the hydration space.

Scrivener et al. [25] studied the LC3 performance with
respect to the metakaolin content. In the study [25]
11 different blends with @ water binder ratio of 0.5 for
mortars and 04 for pastes were prepared. The blends
and their percentage composition are given in Table 2.2.
In the blends, Rheobuild 5500 superplasticizer was used
to maintain consistent workability. Blends with quartz are
used to determine the filler effect. To measure flexural and
compressive strength values, 3 prisms of 120 mm * 40
mm * 40 mm ond 6 prisms with the section of 40 mm *
40 mm were used on the mortars. The strength tests were
conducted on days 1, 7 28, and 90. MIP, TGA, and XRD
methods are used, and their details can be found in the
article [25]

Blend Name / Cement [ Metakaolin / Limestone / Quartz |
Kanisim Ad) Cimento (%) Metakaolin % Kiregtasi % Kuartz %
PC 100 - - -
Refls 85 - - 15
Ref30 70 30
Refas 65 - - 45
Refe0 40 - - &0
L5155 85 o 15 o
ME3D 70 30 - -
B15 85 10 5 -
B30 70 20 10 -
B45 55 30 15 -
B&0 40 40 20 -

Tablo 2.2: Scrivener ve ark. galismasinin karigim kompozisyonlari. Kaynak: [25]

Table 2.2: Blend compositions of Scrivener et al's study. Source: [25]
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Caligmanin [25] basing dayanimi sonuglan Sekil 2.2'de (NPC
karisimlarina kiyasla) ve Sekil 2.3'te (kuvars karigimlarina
kiyasla) verilmistir. Sonuclar, %15 Klinker ikameli B15
harmaninin tdm yaslannda %7100 ¢imento Klinkerli PC
harmanindan daha yuksek dayanima sahip oldugunu
gostermektedir. Ayrica, diger kansimlar (B30, B45 ve
B60) 1. gun testlerinde daha dusUk dayanima sahipken,
28. gun testinde daha yuUksek dayanim gostermektedir.
Hatta %60 ikame kangiminin (B6Q) basing dayanimi NPC
kangiminin %33'Une ulagmaktadir. Makalede [25] bir egilme
mukavemeti rakami vermemekle birlikte, 7, 28. ve S0.
gun testlerinde NPC harmanina kiyasla, tum karisimlarin
edilme mukavemetlerinin basing mukavemeti degerleri ile
korelasyon iginde oldugu belirtimektedir. Bu sonuclar agikga
gostermektedir ki gimenta Klinkeri, kalsine kil ve kiregtas
kombinasyonu, %60 gibi yuksek ikamelerde bile bir NPC
kansiminin dayanim dederlerine esit veya hatta ondan daha
yuUksek olabilmektedir.

140%

120%

100% -

B80% |

40% -

20% 1

MK30

MK-B15

The compressive strength results of the study [25] are
given in Figure 2.2 (compared to OPC blends) and Figure
2.3 (compared to quartz blends) The results show that the
blendwith 15% clinker substitution, B15, had higher strength
than the PC blend with 100% cement clinker in all test ages.
Also, while other blends (B30, B45, and B60) had lower
strengths at Tst-day tests, they showed higher strengths
at the 28th-day test, even so, that the 60% substitution
blend (B60) had a compressive strength of 93% of the OPC.
While the article does not provide a flexural strength figure,
it is stated that the flexural strength is in correlation with
the compressive strength values at all blends, compared to
the PC blend at the 7th, 28th, and S0th-day tests. These
results clearly show that a combination of cement clinker,
calcined clay, and limestone can be on par or even surpass
the strength values of an OPC blend, even at substitution
as high as 60%.

MK-B30 MK-BA5  MK-BSO

Sekil 2.2: Scrivener ve ark. ¢calismasindaki karisimlarin NPC karisimlari ile karsilastirildigindaki basing
dayanimi sonuglari. Kaynak: [25]

Figure 2.2: Compressive strength results of blends, compared to the OPC blends in Scrivener
et al's study. Source: [25]
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u 1 day
7 days
® 28 days

i B 50 days

365. gune kadar, NPC'nun dayanim gelisimi onemli dlgude
azalrken, FA30 ve LC3, puzolanlarin dayanim kazancina
uzun sureli katkisi nedeniyle UstUn performans gostermistir.
Ugucu kul harmani nispeten zayif erken yas ve NPC harmani
da nispeten daha zayif ge¢ yas mukavemet kazancina
sahipken, LC3 harmani her yas igin tatmin edici mukavemet
kazanci gostermistir. Ayrica, C-Mix igin LC3 betanunun
mukavemeti her yasta en yuksek seviyededir. Calisma
[26], LC3 ile yapilan betonun, dzellikle yuksek dayanim
sinifi betonlar igin NPC ve FA30 karisimlarindan daha iyi
performans gosterdigini gostermektedir. Ayrica, karisimlarin
elastik modul degerleri oldukga benzer olmasi LC3'Un NPC
veya ucucu kil kangimlart ile ayni uygulamalarda potansiyel
olarak kullanilabilecegi kanitlayabilmektedir.

has reduced significantly, while FA30 and LC3 had superior
performance due to the prolonged contribution of the
pozzolans to the strength gain. While the fly ash blend had
relatively poor early age strength gain and the OPC blend
had relatively poor later age strength gain, the LC3 blend
had satisfactory strength gain at all ages. Furthermore, for
the C-Mix, the strength of LC3 concrete was the highest at
all ages. The study [26] shows that the concrete made with
LC3 performs better than OPC and FA30 blends, especially
for higher grade concretes. Besides, the elastic modulus
values of the blends were quite similar, which arguably
proves that the LC3 can potentially be used for most of the
same applications as OPC or FA30 blends.

i
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%37 kalsine kil, %15 kiregtasi ve %4 algitasi icermektedir)
kullanilmistir. Karisimlar, agrega olarak aynistinimis  nehir
kumu ve ezimis graniti icermektedir. 80-120 mm'lik
¢okme kivamini elde etmek igin bir super akiskanlastirici
kullanimistir. Incelik, reaktifligi, dolauisiyla harmanin nihai
mukavemetini dnemli dlgude etkilediginden, Blaine yontemi
ile harmanlarin incelidi dlgulmas ve su sonuclara ulasiimistir:
NPC icin 340 m?/kg, FA30 icin 330 m?/kg ve LC3 igin 340
m2/kg. Daha sonra, C30 dayanim sinifi, C50 dayanim sinifi
ve C-Mix (sabit 045 su/baglayict orani kullanilarak yapilan
karisimlar) olmak Uzere Ug farkli kategoride beton tasanimlar
karsilastinimistir. C30 ve C50 karigimlari igin kompozisyon
oranlarini belirlemek igin dncesinde iteratif deneme testleri
yaplmistir. Cesitli dayanikiiik ozellikleri ile birlikte basing
dayanimi, elastik modul ve buzilme de test edimistir.
Basing dayanimi testlerinde, 2., 7, 28, 90. ve 365. gunlerde,
dayanim gelistirme egilimlerini gdzlemlemek igin C30 ve C50
karisimlar kullanilmig, sabit bir su/baglayici oraniigin dayanim
farkliliklanni belilemek icin de C-Mix kullanilmistir. Basing
dayanimi sonuclart Sekil 24'te gosterilmektedir. 28. gune
kadar, NPC ve LC3 birbirine benzer ve FA30 harmanindan
daha Ustun olan bir gug kazanc sergilemistir. 28. gunden
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31% calcined clay, 15% limestone and 4% gypsum). The
mixtures included graded river sond and crushed granite
as aggregates. In order to achieve the 80-120 mm slump,
a superplasticizer was used. As fineness significantly
impacts the reactiveness, thus the final strength of the
blend, it is beneficial to determine Blaine's fineness of the
blends, which were as follows: 340 m2/kg for OPC, 330 m?/
kg for FA30, and 340 m?/kg for LC3. Next, three different
concrete designs, M30 (30MPa at 28-day). M50 (50MPa
at 28-day), and C-Mix (Common Mix with fixed w/b ratio of
045), were compared. In order to determine composition
ratios for M30 and M50 blends, previous iterative trial
tests were conducted. Compressive strength, elastic
modulus, and shrinkage tests, along with various durability
properties, were tested. For the compressive strength
tests, M30 and M50 blends were used to observe strength
development trends, and C-Mix was used to determine
strength differences for a constant w/b ratio (at 2, 7 28,
90, and 365 days). The compressive strength results are
shown in Figure 24. Up to 28 days, OPC aond LC3 had
similar strength gain that was superior to the FA30 blend.
After 28 days to 365 days, strength development of OPC

LS15 MHK30 ME-B15 MK-B30 MK-B4S  MK-BGD i~ o = 70

I'E BO |.=- — | % 60 1
23| = = e————u = . —— = e
Sekil 2.3: Scrivener ve ark. galismasindaki karisimlarin kuvars karisimlari ile karsilastinldigindaki basing & 5o . '_,..p‘"f 3 i 50 » g ; Z,
E dayanimi sonuglari. Kaynak: [25] §' /f P ot 1 /,{'.- E
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] Dhandapani ve ark. [26], LC3, NPC ve ucucu Kul bazl Dhandapani et al. [26] conducted a study to compare 2w d Eg-&l:gl _g 10 . FA_;,n-:: mix &
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Figure 2.4: Compressive strength values of LC3, OPC, and FA30 blends for M30, M50, and C-Mix designs. Source: [26]

Ek olarak, C30, C40 ve C50 beton kaliteleri igin LC3,
NPC ve KPC'yi (Katkili Partland Cimentosu) daha detayl
kargilastirmak igin  birkag calisma [27]-[29] yapilmistir.
Sree ve ark [27] Hindistan Standartlanina gore timo
046 s/b oranina sahip U¢ C30 betonu tasarlamistir: MO
(NPC icermektedir), MP (KPC icermektedir) ve ML (LC3
icermektedir). 80-100 mm'lik sabit bir cékme saglamak igin
super akigkanlastiricl kullanimistir. C30 galismasinin [27] 28
gunluk basing, yarmada gekme ve egiime mukavemeti test
sonugclari Tablo 2.3'te verilmistir. Calisma [27], aluminat hidrat
fazlan olusturmak icin kirectasi ile sinerjik bir etkiye sahip
olan artan alumina igerigine ek olarak daha yogun ve daha
duzgun mikro yapisi nedeniyle LC3'Un daha iyi performans
gosterdigini iddia etmektedir [5]. Aurica, ML harmaninin
MP harmanina kiyasla erken yasta Ustun basing dayanimi
gelisimi iyi optimize edilmis Uglu kansimlarin, yalnizca ugucu
kul ikameli gimento benzeri ikili karisimlara kiyasla daha
yogun bir yapiya sahip oldugu ile agiklanmaktadir [30].
Sonuglar ayrica, farkl baglayicilarla yapilan karisimlarin

Additionally, several studies [27]-[29] were conducted to
compare further LC3, OPC, and PPC [pozzolana portland
cement] for M30, M40, and M50 concrete grades. Sree et
al [27] designed three M30 concretes, all of which have
an 046 w/b ratio: MO [contains OPC). MP (contains PPC),
and ML (contains LC3), according to the Indion Standards.
Superplasticizer was used to maintain a constant slump of
80-100mm. 28-day compressive, split tensile, and flexure
strength test results of the M30 study [27] are given in
Table 23 The study [27] argues that the LC3 performed
better due to its denser and more uniform microstructure,
in addition to the increased alumina content, which has
a synergic effect with the limestone to form aluminate
hydrate phases [5] Besides, it is argued that the well-
optimized ternary blends have denser structure compared
to the binary blends, such as fly ash-based cement, which
explains the superior compressive strength development
of ML blend at an early age compared to the MP blend [30]
The results also showed that while blends with different
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oldukca benzer yarmada gekme mukavemeti sonuclaring
sahip oldugunu gostermistir. E§ilme mukavemeti sonuglar
agisindan ML harmaninin LC3'0n daha kompakt mikro yapisi
nedeniyle diger karnisimlardan %715 daha iyi performans
gosterdigi caligmada tartigimigtir [27].

Reddi ve ark. [28], NPC karigimlarini (AQ), KPC karigimlarini
(AP) ve LC3 kangimlarini (AL) karsllastirmak igin Sree ve ark.
[27] ile oldukga benzer bir prosedurl izleyen bir calisma
yurGtmustur. Bu galisma [28] igin, C30 galismasinin [27]
karisim bilesimi, C40 dayanim sinifinin hedef mukavemetine
ulasmak icin biraz degistirilmistir. Islenebilirligi optimize etmek
icin sUper akiskanlastirict kullanilimistir. TUm beton karisimlar
04 s/¢ oranina sahipti. Bu galismada [28], Yeni Delhi,
Hindistan Kirsal Kalkinma icin Teknaloji ve Eylem Dernedi'nde
(TARA) Uretilen farkl bir kil %45 Klinker ikameli bir LC3-50
harmani Uretmek icin kullanilmigti. C40 ¢alismasinin [28]
28 gunluk basing, yarmada gekme ve edilme mukavemeti
test sonuglari Tablo 2.3'te verilmistir. TUm Kkarisimlar gerekli
28 gunlik dayanim degerlerine ulasmistir ancak sonuglar,
diger harmanlara kiyasla, LC3 harmaninin (AL) basing ve
egilme dayanimi igin daha iyi ve yarmada cekme dayanimi
icin benzer bir performans gosterdigini belitmektedir. AL
karisiminin artan mukavemeti, UclU karnisimlanin daha yogun
yapisi ve LC3'0n ek faz olusumlarn ile agiklanmaktadir
[28]. Bagka bir galismada [29], Almas ve ark. C50 dayanim
sinifit NPC (AQ), KPC (AP) ve LC3 (AL) kangimlarini, C40
dayanim sinifi arastirmasinda [28] kullanilan prosedurleri
biraz modifiye ederek analiz etmigtir. Bu caligmada [29)],
C50 mukavemetini elde etmek igin s/¢ orani tum Karigimlar
icin 0.34'a dusurilmustur ve yine TARAda Uretilen kil
kullanimigtir. C40 galigmasinin [29] 28 gunluk basing,
yarmada gekme ve egilme mukavemeti test sonuclar Tablo
23'te verilmistir. AL harmani, 6nceki galismalara [27)] [28],
benzer sonuglar gostererek LC3 harmanlarinin, deneylerdeki
kosullar altinda, cesitli mukavemet derecelerinde, NPC ve
KPC harmanlarina benzer veya daha UstUn performansa
sahip oldugunu kanitlamaktadir. Ayrica Shi ve ark. [31],
kalsine kil ve kiregtasl ile agirlikga %35 Portland Klinker
ikamesinin basing dayanimini dnemli dlgude etkilemedigini
kanitlamistir.
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binders have quite similar split tensile strength results.
For the flexure strength results, the ML blend performed
15% better than other blends due to the more compact
microstructure of LC3, as argued in the study [27]

Reddy et al [28] conducted a study similar study, which
follows a quite similar procedure as Sree et al. [27] in order
to compare the OPC blends (AQ), PPC blends (AP and
LC3 blends (AL). For this study [28] the mix composition
of the M30 study [27] was slightly altered to achieve the
target strength grade of M40. Superplasticizer was used
to optimize workability. All concrete mixes had a w/c ratio
of 04. It is important to note that for this study [28] o
different calcined clay, the clay produced from the Society
for Technology and Action for Rural development Authority
(TARA) of New Delhi, India, was utilized to produce an LC3-
50 blend (LC3 blend with 45% clinker replacement). 28-
day compressive, split tensile, and flexure strength test
results of the M40 study [28] are given in Table 2.3 All
mixes achieved the required 28-day strength values, but
according to the results, the LC3 blend (AL) performed
better for the compressive and flexure strength and similar
for the splitting tensile strength. The increased strength
of the AL blend is explained by the denser structure of
ternary blends and additional phase formations of the LC3
[28] In another study [29] Almas et al. analyzed the M50
grade OPC [AO), PPC [AP), and LC3 (AL) blends by slightly
altering the procedures used in the research for the M40
strength grade [28]. In this study [29] the w/c ratio was
0.34 and constant for all blends to achieve M50 grade.
The same clay, the clay produced from Society for TARA,
was used. 28-day compressive, split tensile, and flexure
strength test results of the M40 study [29] are given in
Table 2.3. Likewise, the AL blend showed similar results to
the previous studies [27] [28] which proves that the LC3
blends had similar or superior performance to the OPC
and PPC blends, at various strength grades, under the test
conditions. Also, Shi et al. [31] proved that 35wt% Portland
clinker replacement with calcined clay and limestone does
not affect the compressive strength significantly.

Study/ | Blend/ Compressive Splitting Tensile Strength Flexure Strength /
Calisma | Karisim Strength / Basing [ Yarmada Cekme Egilme Dayanimi (MPa)
Dayanimi (MPa) Dayamimi (MPa)
7-days [/ | 28-days / T-days [/ 28-days / | 7-days/ 28-days [/
7-gln 28-gln 7-gln 28-gln T-gin 28-gln
[27] MO 24.6 38.35 - 3.15 - 4.21
(Mm30/ MP 22,81 36.94 - 313 = 4,25
C30) ML 28 42.89 = 117 - 4.86
[28] AQ 36.85 49.17 2.75* 4.00* 4.90* 6.50*%
(M40 f AP 27.42 48.66 2.00* 3.00* 4.20* 5.10*
ca0) AL 38.57 54.57 2.40* 3.75* 5.00* 7.00*
[29] AD 40.00* 52.00* . 4,50* . 567
(M50 / AP 38.00* 51.00* - 4,50 - 5.55
C50) AL 40.00* 54.00* - 4.50% - 6.36

* Degerler ilgili grafiklerden yorumlanmistir. Values are interpreted from the corresponding graphs.

Tablo 2.3: Farkli tasarim kriterlerine gore LC3, NPC ve ugucu kdl karigimlarinin mukavemet dederlerinin karsilastirilmasi.
Kaynak: [27]-[29]
Table 2.3: Comparison of LC3, OPC, and fly ash blend strength values for varying design criteria. Source: [27]-[29]

LC3 karnsimlarinin islenebilirlik agisindan daha fazla dikkat
istemesine ragmen, NPC islenebilirligini kontrol etmeye
yonelik geleneksel yontemler de LC3'e uygulanabilmektedir
[6]. Scrivener ve ark. [8] [25], kalsine kilin zaten ince olan
yapisinin ozellikle kalsine kil gimento Kklinkeri ile birlikte
0gutuldugunde daha da artabilecegini ve inceligin daha
yUksek su veya sUperakigkanlastiricl talebine neden
olabilecegini aciklamaktadir. istenilen iglenebilirlige sahip bir
karsim elde etmek icin cimento klinkeri, kalsine kil ve kalkerin
ayr ayrn 6gutuldukten sonra kanistinimasi onerilmektedir
[8]. Ek olarak, LC3'Un ekstra su veya superakiskanlastiricl
talebi, suyun kil tabakalarinda tutulmasi ve ince pargaciklarin
topaklagmasi ile aciklanmaktadir [32], [33]. Aurica, daha hizli
erken hidratasyona yol acan daha yuksek alumina igerigi
nedeniyle, LC3, NPC veya ucucu kul katkili gimentolara gore
daha kisa priz stresine sahiptir [12].

LC3'Un Dayaniklihg

Bir LC3 kangiminin dayaniklilik performansini buyuk olcude
artiran en onemli faktorlerden biri, gozenek dagilimini
iyilestirmesidir. Cimento matrisinde, reaktif fazlarin
hidratasyonu meydana gelmekte ve reaksiyon Urdnleri
gozenek cozeltisine dogru buyumektedir. Optimum

While LC3 mixtures require more attention to detail in
terms of workability, traditional methods to control OPC
workability are also applicable to LC3 [6] Scrivener et
al [8] [25] explain that the finer nature of calcined clay
may cause higher water or superplasticizer demand,
especially when the calcined clay is inter-ground
with the cement clinker, which further increases the
calcined clay fineness. It is suggested to blend calcined
clay and limestone after the cement clinker is ground
solely to have a mixture with desired workability [8] In
addition, extra water or superplasticizer demand of LC3
is explained with the water being trapped in clay sheets
and the flocculating fine particles [32] [33] Also, due to
the higher alumina content, which leads to faster early
hydration, LC3 has shorted setting times than OPC or fly
ash blended cements [12]

Durability of LC3

One of the most important factors that greatly increase
the durability performance of an LC3 mixture is its pore
refinement. In the cement matrix, hydration of reactive
phases occurs in and grows towards the pore solution.
While a certain water threshold is required for the
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hidratasyon orani igin belirli bir su esigi gerekli olmakla
birlikte, fazla su gimenta matrisinin doymus gozeneklerinde
tutulacaktr. Gozeneklerin dagiimi ve boyutu, bir cimento
sisteminin dayanikliidr icin ¢ok dnemlidir, gUnku gozenekler
birlestiginde nem, iyonlar veya mineraller gibi dis etkenlerin
daha kolay nufuz etmesi igin gecis yollar olustururlar.
Boylece gegirgenlik artar ve dayanikliliktan 6dun verilir [34],
[35]. Bir LC3 sisteminde, gozenek yapisinin bir NPC veus
ugucu kil sisteminden daha rafine oldugu kanrtlanmistir
[10]. LC3'Un daha etkili gozenek dagiimi iyilestirmesi, NPC
ve ugucu kul karnisimlarina kiyasla daha dusuk kritik gozenek
boyutu ve gegirgenlik saglamaktadir, bu da LC3'Un yaygin
dayanikliik sorunlarina karsl dayaniklilik performansini daha
da yukseltmektedir. LC3 sistemindeki gozenek dagilimi
iyilestirmesi birkag farkli mekanizma ile agiklanmaktadir:
Aragtirmacilar [8], [9], cok dusuk kaolinit icerikleriyle
(6rnegin, %17) bile, LC3 kansimlarinda gozenek yapisinin,
NPC'na kiyasla, metakaalinin hem bir hidrant hem de ince
yapisiyla dolgu maddesi gorevi gormesi nedeniyle, cok daha
ince bir hale geldigini belirlemistir. Ayrica Briki ve ark. [36],
LC3'Un dusuk bagil neme sahip oldugunu ve bunun dolayl
olarak daha ince tanimlanmis gozenek yapisina yol actgini
gostermistir. LC3'Un dayanikliigini artiran daha dusuk CH
icerigi veya fazla aluminyum varldi gibi bagska mekanizmalar
da ilgili bolumlerde agiklanmistir.

Dhandapani ve ark. [26] C30 ve C50 mukavemet sinifi
NPC ve ucucu kil kanisimlart ile karsilastirmali bir ¢alismada
LC3'Un elektrik direncini incelemistir. Betonun  elektrik
gzdirenci, birkag calisma tarafindan [37]-[4Q] kanitlandig
Uzere gozenekKlerin birbirine baglanabilirligi ile dogrudan iligkili
oldugundan, iyon tasinimi ve korozyon direncini anlamak igin
test edilebilmektedir. Bu caligmadaki [26] karisim detaylar
LC3'Un Mekanik Ozellikleri boluminde agiklanmistir. Beton
numunelerin elektrik 6zdirencini belirlemek i¢in 100 mm
capinda ve 200 mm yuksekliginde doymus silindirik
numuneler referansa [41] gore Resipod Ozdireng Olger ile
test edilmistir. 27 6rnegin ortalama yuzey direnci 28. 56. ve
S0. gunlerde olgulimustdr. Sonuglar, daha dusuk su/baglayic
orani nedeniyle CS0 sinifi betonlarin C30 sinifindan kalite
acisindan daha Ustun oldugunu gostermistir. Bununla birlikte,
LC3 karisimlari erken yaslarda bile tum dayanim siniflarinda
en yUksek Ozdireng dederlerine sahipken, ucucu Kkl
karisimlarn sadece 28 gun sonra bir 6zdireng artisi gostermis
ve NPC karisimlari kurleme ile herhangi bir 6zdirenc artis
gostermemistir. LC3'0n erken yastaki yuksek ozdirenci,
ilk birkag gundeki gozenek dagilimi iyilestirmesinden
kaynaklanmaktadir ki gozenek dagilimi iyilestirmesi ugucu
kul karigimlari icin yalnizca gec yaslarda (28. gunden
sonra) meydana gelmektedir [10]. Ayrics, caligmada elektrik
gzdirencine gdre korozyon direnci ACl 222R-01a [42] gore,
elektrik dzdirencine gore KlorUr gegirgenligi direnci ACI FM5-
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optimum hydration rate, excess water will be trapped in
the saturated pores of the cement matrix. The distribution
and size of the pores are crucial for a cement system'’s
durability because when pores connect, they form
passageways for external agents, such as moisture, ions,
or minerals, to penetrate easier. Thus, the permeability
increases, and the durability is compromised [34], [35] In
an LC3 system, the pore structure is proved to be more
refined than an OPC or fly ash system [10]. The better
pore refinement of the LC3 allows for reduced critical
pore size and permeability compared to OPC and fly ash
blends, which further elevates the durability performance
of LC3 against common durability problems. Improved
pore refinement of the LC3 system is explained with a few
different mechanisms: The researchers [8] [9] determined
that even with very low kaolinite contents (for example,
17%). the pore structure of the blend becomes much finer
compared to an OPC mixture because the metakaolin
was acting as both a hydrant and a filler due to having a
very fine structure. Furthermore, Briki et al. [36] showed
that the LC3 has low relative humidity, which indirectly
leads to finer defined pore structure. There are other
mechanisms that improve the durability of LC3, such as
lower CH content or the presence of excess aluminum,
that are explained in their corresponding sections.

Dhandapani et al. [26] studied the electrical resistivity
of LC3 in a comparative study with the OPC and fly
ash blends with M30 ond M50 strength grades. The
electrical resistivity of concrete can be tested to infer ion
transportation and corrosion resistance since electrical
resistance is directly related to the interconnectivity of
the pores, as proven by several studies [37]-[40] The
blend details of the study [26] are explained in section
Mechanical Properties of LC3. To determine the electrical
resistivity of the concrete specimens, saturated cylindrical
specimens with 100mm dicmeter and 200mm height
were tested via Resipod Resistivity meter according to
the reference [47]. The average surface resistivity of 27
samples was measured at 28, 56, and 90 days. The results
showed that due to the lower water/binder ratio, the M50
grade concretes superior to the M30 grades. However,
LC3 mixes had the highest resistivity values at all grades,
even at early ages, whereas fly ash mixes only showed a
resistivity increase after 28 days, and OPC mixes did not
show any increase with the curing. LC3's early age high
resistivity was due to its pore refinement in first the few
days, which only occurs at later ages (after 28 days) for
fly ash blends [10]. Furthermore, the study discussed the
corrosion resistance relative to the electrical resistivity
according to the ACI 222R-01 classification [42] and
chloride permeability resistance relative to electrical

578'e [41] gére tartigiimistir: Donatinin korozyon uayilimi
agisindan, LC3 betonu mukemmel korozyon direnci ve ihmal
edilebilir klordr girisi gostermekteyken, ugucu kil betonu
daha ge¢ yaslarda dusuk-risk kademesinde performans
gostermistir. Ugucu kil betonunun LC3 betonunun baslangig
(28. gun) ézdirencine ulasmasi 1 yil strmustir. NPC betonu
orta-yuksek kademede korozyon riski géstermistir [26).

Dhandapani ve ark. [26] LC3, ugucu kil ve NPC beton
kangimlari icin 6 silindirik beton numunesinin klorur girisine
kargi direncini Hizli Klorur Penetrasyon Testi (HKPT) ve
Hizlandinlmig Klortr Gegis Testi (HKGT) ile inceledi. HKPT,
gecen toplam yuk ile klorur direncini belirlemekte [43], HKGT
ise daha sonra Klorur girisini dlgmek igin kullanilabilecek bir
Klorur gegis katsauisini belirlemek icin kullanilmaktadir [44].
28 ve 90 gunluk HKPT sonuglar, LC3 betonunun, Ug beton
arasinda en dusuk gecis yukune ve dolayisiyla en yuksek
Klorur giris direncine sahip oldugunu kanitliamistir [26]. ASTM
C1202 standardina [43] gore LC3 betonunun sadece 28
gunde ihmal edilebilir bir yuk gecisi gostererek mukemmel
dirence ulagabilmesine ragmen ugucu Kul betonu da iyi
klorur girig direnci gosterse de direng kazaniminin buyuk bir
bolumy S0. gune kadar uzamaktadir. LC3 betonunun yuksek
Klorur giris direnci galismanin [26] belirttigi gibi, erken gozenek
dagilimi iyilestirmesi ve reaktif aluminat fazlarina potansiyel
olarak daha fazla klorur baglanmasi ile agiklanmaktadir. HKG
testi de benzer bulgularla sonuglanmistir. Ayrica, calisma
[26], LC3 ve ugucu Kl kangimlar gibi puzolanik karigimlarin
daha uzun streye yayilmis reaksiyonlara sahip oldugundan
yUksek su-baglayici oranlarinda dayaniklilik gelisimlerinin,
dahili kurleme etkisi nedeniyle NPC karisimlarindan daha
iy oldugunu belirtmektedir. EK olarak Antoni (2013) [45]
NPC harmanlarini ve LC3 harmanlarini ASTM C1543'e [46]
gore hazirlanan %310k bir sodyum klorir ¢ozeltisine tabi
tutmustur. Sonuglar 2 yil sonra LC3'0n difuzyon Katsayisinin
NPC kargiminin onda biri oldugunu gostermistir [45]
Samson ve ark. [47], hizlandirimig bir klorUr giris testi ile de
bu sonuglari dogrulamistir.

Audrica, Nguyen ve ark. [48], LC3 betonlarinda gelik donatinin
korozyonu hakkinda bir galisma yapmiglardir. Calismada
(48], LC3 Uretmek igin genel kullanim amacli bir NPC, flag-
kalsine kil ve kiregtasl kullanmistir. LC3 betonu igin, 45
MPa'lik hedef mukavemete ulasmak igin kalsine kil ve kalker
icin 21 kutle oraninda, toplamda da sadece %20 ikame
oraninda kullaniimistir gunku flas kalsine edilmis kilin diger
calismalardaki [S], [49] baska metotlarla kalsine edilmis killere
kigyasla daha iri oldugu belirtimektedir. Ayni LC3 karnigimi
hizlandinlmig  karbonatlasma testi igin de  kullanilmistr.
Korozyon testi igin 6nceki galismalarda [50), [51] basariyla
benimsenmis bir proseddr uygulanmistir. Numuneler 7 gin
suda kurlenmig, daha sonra 28. gune kadar oda sicakliginda

resistivity, according to the ACI FM5-578 [41]: In terms of
corrosion propagation of the reinforcement, LC3 concrete
showed excellent corrosion resistance and negligible
chloride ingress while fly ash concrete had a low risk at
later ages. However, it took 1 year of curing for fly ash
concrete to reach the initial (at 28-days] resistivity of LC3
concrete. OPC concrete had moderate-high corrosion risk
[26]

Dhandapani et al. [26] studied the resistance to the
chloride ingress with the Rapid Chloride Penetration Test
(RCPT) and Accelerated Chloride Migration Test (ACMT)
on 6 cylindrical concrete specimens for LC3, fly ash, and
OPC concrete mixes. The RCPT determines the chloride
resistance with the total charge passed [43] while ACMT
is used to determine a chloride migration coefficient
which can be used to measure chloride ingress later on
[44] RCPT results at 28 and 90 days proved that the
LC3 concrete has the lowest amount of passed charged,
thus the highest chloride ingress resistance, among the
three concrete [26] While fly ash concrete also showed
good chloride ingress resistance, the major improvement
was prolonged to 90 days, whereas LC3 concrete had
excellent resistance (negligible charge passed) at 28 days,
according to the ASTM C1202 [43] High chloride ingress
resistance of LC3 concrete is explained with the early
pore refinement and potentially more chloride binding to
the reactive aluminate phases, as the study [26] states.
ACM test also resulted in similar findings. Moreover, the
study [26] states that since pozzolanic blends, such as
LC3 and fly ash blends, have more prolonged reactions
and their durability enhancement at high water-binder
ratios is better than OPC blends because of the internal
curing effect. Additionally, Antoni (2013] [45] subjected
OPC blends and LC3 blends to a 3% sodium chloride
solution that is prepared according to the ASTM C1543
[46] The results showed that after 2 years, the diffusion
coefficient of LC3 was one-tenth (10%) of the OPC
mixture [45] Samson et al. [47] confirmed the results with
an accelerated chloride ingression test.

Furthermore, Nguyen et al. [48] conducted a study about
the corrosion of steel reinforcement in LC3 concretes.
The study [48] used o general-purpose OPC, flash
calcined clay, and limestone to produce LC3. For the LC3
concrete, only 20% substitution with 2:1 mass ratio for
calcined clay and limestone is used in order to achieve
the target strength of 45 MPa, as flash calcined clay
was coarser than the clay that was calcined with other
methods in previous studies [5] [49] The same mixture
was also used for the accelerated carbonation test. For
the corrosion test, a procedure that was adopted with
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birakilmigtir. Klorr kaynakli korozgyonu hizlandirmak igin
numuneler 50°C'lik bir finnda kurutulmus, ardindan 35 g/l
sodyum Klorur ¢ozeltisine daldinimistir. Bir 1slatma-kuruma
dongusu olusturmak icin 7 gunluk sodyum klorlr maruziyeti,
ardindan 14 gunluk hava maruziyeti, donusumlu bir sekilde
kullanilmistir. 500 gunluk bir sure boyunca numunelerin
aclk devre korozyon potansiyeli polarizasyon direnci,
Tafel sabitleri ve korozyon akim yogdunluklari not edilmistir.
Sonuglar, LC3 betonunun referans NPC betonuna oldukga
benzer sekilde performans gosterdigini gostermistir. Calisma
[48] ayrica geleneksel korozyon dlgim ve siniflandirma
yontemlerinin LC3 betona uygulanabilecegini dne surmustur.

ASTM C1202'ye [43] gore C30 [27], C40 [28] ve C50 [29]
mukavemet siniflarinda LC3, ugucu kil ve NPC karigimlaring
HKP, Absorpsiyon ve Desorpsiyon testleri baska birkac
caligmada da uaplmistr. Calismalar [27]-[29], 50 mm
kalinhginda ve 100 mm c¢apinda numuneler kullanmistir.
Absorpsiyon Testi (AT) icin numuneler 3 gun boyunca suya
batinlmis ve kutle-zaman degdisimi dlgUimustur. Desorpsiyon
Testi (DT) igin numuneler 3 gun boyunca sicak hava firnina
yerlestirimis ve kutle-zaman degisimleri dlgulmastur. LC3
harmani, en dusUk yuke gecisi sergilemis ve diger karisimlara
kiyasla tum mukavemet dereceleri igin Klorur girisine karsl
en yuksek direng gostermistir. AT ve DT sonuglart ayni olup
LC3 kangsiminin gozenek dagilimi iyilestirme etkisi nedeniyle
Uc kansimin arasinda en dusUk su absorpsiyonuna ve
desorpsiyonuna sahip oldugunu belirtmektedir [27]-[29].

Nemin varlidi beton dayaniklilik problemleri igin  buyuk
onem tasimaktadir. Sorptivite, beton gozeneklerine nem
girisini tanimlar ve betonun emme orani ile belirlenir [52],
[53]. Diger dayaniklilik problemlerine benzer sekilde emicilik,
gozeneklilikle (6zellikle de birbirine bagh gozeneklerle)
dogrudan iligkilidir ve dolgu etkisi, ilave puzolanik reaksiyonlar
gibi sebepler nedeniyle de CIM (Cimento Ikame Malzemesi)
katkilibetonlarda genellikle daha dusUktur. Dhandapanive ark.
[26],NPC, ugucu kil ve LC3 beton karisimlarinin emilimini C30
ve C50 dayanim siniflarinda ve 0451k sabit bir su-gimento
oraninda (C-Mix olarak belirtiimektedir) karsilagtirmistir. Tam
dayanim siniflari icin, ugucu kul ve LC3 kanisimlar 28 ve SO
gunde NPC kansimindan daha dusuk sorpsiyon sergilemistir.
C30 dayanim sinifi igin, 28. gunde ucucu kil LC3'ten biraz
daha iyi performans gostermis ve LC3, S0. gunde ugucu
kul kansimindan cok daha iyi bir performans gostermistir.
C50 dayanim sinifi igin tim kansimlar benzer sonuglara
sahip olup LC3 kansimi, ugucu kul karisimindan biraz daha
iyi performans gosterdigi belirtilmistir. TUm kansimlarin sabit
bir su-baglayici oranina sahip oldugu C-Mix igin, LC3 karnigimi
hem 28. hem de 90. gunde diger karisimlardan ¢ok daha iyi
bir performans gostermistir. Arastirmacilar, civall porozimetre
(MIP, Mercury Intrusion Porosimetry) ve birbirine bagh kapiler
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success in previous studies [50] [57] was applied. The
specimens were cured in water for 7 days, then left in
a room-temperature environment for up to 28 days.
In order to accelerate chloride-induced corrosion, the
specimens were dried at a 50°C oven, then submerged in
a 35g/I sodium chloride solution. 7-day sodium chloride
exposure followed by 14-doy air exposure was used in
an alternating manner to create a wetting-drying cycle.
During a 500-day period, open circuit corrosion potential,
polarization resistance, Tafel constants, and corrosion
current densities of the samples were noted. The results
indicated that the LC3 concrete performed quite similarly
to the reference OPC concrete. The study [48] also
suggested that traditional corrosion measurement and
classification methods can be applied to LC3 concrete.

Other several studies also conducted RCP, Absorption,
and Desorption Tests on LC3, fly ash, and OPC blends
for M30 [27], M40 [28] and M50 [29] strength grades,
according to the ASTM C1202 [43] The studies [27]-
[29] used specimens with 50mm thickness and 100mm
diometer. For the Absorption Test [AT) the specimens
were immersed in water for 3 doys, and their mass-
time chonge was measured. For the Desorption Test
(DT), the specimens were placed in a hot air aven for 3
days, and their mass-time change was measured. LC3
blend had the lowest charge passed; thus, the highest
resistivity to chloride ingress, compared to the other
blends, in all strength grades. The results for AT and DT
were the same: LC3 had the lowest water absorption
and desorption among all three blends due to the pore
refinement [27]-[29]

The presence of moisture carries significant importance
for concrete durability problems. Sorptivity defines the
moisture ingress to the concrete pores ond is determined
with the absorption rate of the concrete [52] [53] Similar
to the other durability problems, sorptivity is directly
related to the pores, especially interconnected pores, of
the concrete, which are generally lower in SCM concrete
due to the filler effect and the additional pozzolanic
reactions. Dhandapani et al. [26] compared the sorption
of OPC, fly ash, and LC3 concrete mixes for M30 and
M50 grades and a constant water-cement ratio of 0.45
(notated as C-Mix). For all grades, fly ash and LC3 mixes
presented lower sorption than OPC mix at 28 and 90
days. For M30 grade, fly ash performed slightly better
than LC3 at 28 days, and LC3 performed significantly
better than fly ash blend at 90 days. For M50 grades, all
blends had similar results, with LC3 mix being performed
slightly better than fly ash mix. For C-Mix, where all
blends had a constant w/b, the LC3 blend performed

bosluklar belirlemek igin bir vakum doygunluk testi (vacuum
saturation test) ile sorptivite testini uygulamistir. Sonuglar
LC3 betonunun, dider betonlara kiyasla, her yasta daha
yUksek toplam emilen hacmine sahip olmasina ragmen
28. gunden itibaren ¢ok daha dusuk kritik gozenek ¢apina
sahip oldugunu gastermistir. C30 dayanim sinifi icin, LC3'Un
kritik gozenek ¢apl en dusuk, C-Mix ve C50 dayanim sinifi
icin ucucu kulden daha yuksek ve NPC'den daha dusuk
cikmistir. Kritik gozenek boyutu, gozeneklerin baglanabilirligi
ileilgilidir ve daha dusuk bir deger, daha az gozenek baglantis,
dolayisiyla da daha az gegirgenlik anlamina gelmektedir [34],
[35]. Caligma [26] ayrica birbirine bagl kapiler bagluk oraninin
su-baglayici orani ile degistigini belirtmistir. Sonuclar, LC3'Un
potansiyel deniz ortami betonu olarak kullaniimak icin
tatmin edici dayanikiiik ozelliklerine sahip oldugunu agikga
gostermektedir. LC3 sadece ugucu kule gore daha iyi veya
benzer dayanikiiik performansi elde etmekle kalmamakta,
bu dayanikliidin buyuk bir kismini da ugucu kul gibi 28-
S0 gunler arasinda kazanmak yerine 28 gun gibi erken bir
surede kazanabilmektedir. Bu da uzun kurleme ihtiyacini
ortadan kaldinrmaktadir [26]. Shive ark [31] da aurica LC3 ve
NPC harglari icin MIP testini gerceklestirmis ve bu deney, 971.
gunde, LC3 harclarinin NPC referansina kiyasla biraz daha
kugUk kritik gozenek boyutuna sahip oldugunu gostermistir.

Shah ve ark. [54], CIM'i gimento tUrlerinin karbonatlagma
direncini aragtirmistir. Galisma [54], karigimlarin mukavemeti
veya gozeneKililigi ile karbonatlasma direnci arasinda higbir
iliski bulmamistir ve karbonatlagma direnci, esas olarak
klinker ikamesi, nem ve su-gimento orani tarafindan kontrol
edilmektedir. LC3'Un karbonatlasma derinligi de Scrivener
ve ark [8] tarafindan ayrica incelenmistir: Calisma, LC3'0n
azaltimig cimenta Klinkeri miktan nedeniyle daha dusuk
kalsiyum hidroksite, dolayisiyla daha dugik CO, baglama
kapasitesine sahip olmasina ragmen, LC3'Un gozenek
dagiimi iyilestirme etkisiyle azalan gecirgenliginin bunu
dengeleyebilecedini  belirtmektedir. Bir LC3  kansiminin
optimum gdzenek dagiimi iyilestirmesine sship olmasi
icin uygun kurlemenin ¢ok onemlidir. Lozan Politeknik
Universitesinde (EPFL), i¢ ve dis mekanlarda, 2 uyillik
maruziyetten sonra karbonatlasma derinlikleri dlgulmustur
(Sekil 371). Sekil 31de verilen kansimlar asagidaki gibidir:
PC (%100 cimento Klinkeri), PPC30 (%30 kalsine kil, %70
cimento klinker) ve LC3-50 (%50 cimento klinkeri, %30
kalsine kil %715 kalker, %5 algitas)) ). Sekil 31deki "3d" ve "284d",
sirasiyla 3 gunluk ve 28 gunluk kurlenmeyi tanimlamaktadir.
Dhandapani ve ark. [26] Oksien Gegirgenlik Indeksi (OPI)
ile karbonatlasma orani arasinda dogrudan bir iligki oldugu
icin NPC, ugucu kul ve LC3 betonlarinin OPI degderlerini
incelemistir [55]. Guney Afrika oksijen gegirgenlik test
[56] B9 mm ¢apinda ve 30 (+ 2) mm kalinliginda 4 trnegde
uygulanmistir. Sonuglara gore, C30 dayanim sinifi igin,

significantly better than other blends at both 28 and
90 days. The researchers followed up the sorptivity test
with a vacuum saturation test to determine the Mercury
Intrusion Porosimetry (MIP] and the water-accessible
porosity, which results in LC3 concrete having the higher
intruded total volume at all ages but significantly lower
critical pore diometer at 28-days. For the M30 grade, the
critical pore diameter of the LC3 was the lowest. For C-Mix
and M50 grade, it was higher than fly ash and lower than
OPC. Critical pore size is related to the connectivity of the
pores, and a lower value means less pore connectivity,
thus permeability [34] [35] The study [26] also stated
that the water-accessible porosity is varied with the
water-binder ratio. The results clearly show that the LC3
has satisfactory durability properties to be potentially
used as a marine-environment concrete. LC3 not only
attains better or similar durability performance to the fly
ash, but the results are noticeable as early as 28-days,
which eliminates the need for extended curing, whereas
a major part of the durability gain occurs between 28-90
days for fly ash [26] Shi et al. [317] also conducted the MIP
test for the LC3 and OPC mortars, which resulted in LC3
mortars having slightly smaller critical pore size than the
OPC reference at 97 days.

Shah et al [54] investigated the carbonation resistance
of types of cement with SCMs. The study [54] found
no correlation between the strength or porosity and
the carbonation resistance of the blends, and the
carbonation resistance was primarily governed by the
clinker substitution, humidity, and water-cement ratio.
Carbonation depth of LC3 was also studied by Scrivener
et al. [8]: The study states that while the LC3 has lower
calcium hydroxide, thus lower COZ2 binding capacity
due to the reduced amount of cement clinker, reduced
permeability of LC3 caused by the pore refinement can
balance this. Note that proper curing is crucial for an
LC3 mix to have optimal pore refinement. In the indoors
and outdoors at EPFL, Switzerland, carbonation depths
were measured after 2 years of exposure [Figure 3.7).
The mixes given in Figure 3.1 are as following: PC (100%
cement clinker), PPC30 (30% calcined clay, 70% cement
clinker) and LC3-50 (50% cement clinker, 30% calcined
clay, 15% limestone, 5% gypsum). The "3d" and "28d"
define the 3-day cured and 28-days cured, respectively,
in Figure 31 Dhandapani et al. [26] studied the Oxygen
Permeability Index (OPI) of OPC, fly ash, and LC3
concretes, as there exists a direct correlation between
the OPI and the carbonation rate [55]. The South African
oxygen permeability test [56] was applied to 4 specimens
with 69mm diameter and 30 (+ 2] mm thickness. For the
M30 strength grade, fly ash concrete had the highest
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ugucu kil betonu en yuksek dirence sahipken NPC betonu
en dusuk dirence sahiptir. C50 dayanim sinifi icin, LC3 ve
ucucu kul kansimlarinin her ikisi de NPC karisimindan daha
Ustun ve birbirine benzer direnglere sahiptir. Bu noktada, ayni
dayanim derecelerini elde etmek igin, ugucu kul betonunun
daha dusUk bir su-baglayici oranina sahip olduguna ve bu
sebeple dayanikliigin olumlu etkilendigine dikkat edilmedilir.
Sharma ve ark. [6], LC3'Un CH igerigi daha dustk oldugu
icin, yedek alkalinlerin karbonasyonu tamponlamada daha
onemli bir rol oynadigini ve LC3'0n alkali igeriginin dikkatli bir
sekilde optimize edilmesi gerektigini belirtmektedir.

Indoor

3d 28d

PC

PPC30

LC*-50

resistance while the OPC concrete had the lowest. For
M50 strength grade, LC3 and fly ash mixes had similar
resistance, both of which were superior to the OPC mix.
Note that, in order to achieve the same strength grades,
fly ash concrete had a lower water-binder ratio which
benefitted its durability. Sharma et al. [6] state that since
LC3 has lower CH content, the reserve alkalines play a
crucial role to buffer carbonation, and the alkaline content
of the LC3 should be carefully optimized.

Outdoor

3d 28d

PC

PPC30

LC3-50

Sekil 3.1: Farkli zaman dilimlerinde, i¢ (indoor) ve dig (outdoor) mekanda kurlenmis NPC ve LC3 karigimlarinin karbonatlagsma
derinligi karsilagtirmasi. Kaynak: [8]

Figure 3.1: Carbonation depth comparison of OPC and LC3 blends, cured indoors, outdoors, and for different
time periods and. Source: [8]

Tum yaygin kullanilan GiM'ler daha verimli tepki vermek
icin bir miktar alkalilik esigine ihtiyagc duymaktadir.
LC3 sisteminin alkalinitesi gok dustk oldugunds, erken
dayanim tehlikeye girebilir; bu nedenle kangimin alkalinitesi
dikkatli bir sekilde ayarlanmalidir [57]. Sistemdeki alkali
iceriginin arttnimasinin alkali-silika reaksiyonu (ASR) riskini
arturdigi dusunulebilir, ancak Chappex ve ark. [S8] belirttigi
Uzere alimina-silka igeren CIM kullanmi su sebepler
nedeniyle ASR'yi 6nlemek igin en iyi yontemlerden biridir:
Metakaalinden elde edilen alumina, reaktif silikayr reaktivite
bolgelerden absarbe ederek ¢ozinmesini bloke etmektedir
[58]. Boylece, LC3'Un fazla aluminat rezervi, alkali-silika
reaksiyonuna karsi koruyucu gorevi gormektedir. Ayrica,
Chappex ve ark. [58] %15 metakaolin veya silis dumani
(veya diger bir silikat ve aluminat iceren CIM) ikamesinin,
matris gozeltisinin alkali konsantrasyonunu 3 kat azalttgini
gostermigtir.
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All commonly used SCMs require some alkalinity threshold
to react more efficiently. When the alkalinity of the LC3
system is too low, early strength can be compromised; thus,
the alkalinity of the mix should be carefully arranged [57]
One may argue that increasing the alkali content within the
system increases the alkali-silica reaction (ASR) risk, but as
stated by the Chappex et al. [58] usage of alumina-silica
incorporating SCM s arguably one of the best methods
to avoid ASR due to the following: Alumina sourced from
the metakaolin blocks the dissolution of reactive silica
by absorbing it on the reactive sites [58] Thus, excess
aluminate reserve of the LC3 works as a protection against
the alkali-silica reaction. Besides, Chappex et al. [58] showed
that the 15% metakaolin or silica fume (or other silicate and
aluminate containing SCMs, in theory) reduces the alkali
concentration of the matrix solution by a factor of 3

Favier ve ark. [59] LC3'Un ASR ve silfat atagi dayanikliigini
test etmistir. ASR icin, %30 kalsine kil ve %715 kiregtas
icerigine sahip bir LC3 harci, ayni pargacik dagiimina sahip
olanyuksek reaktiviteli birkum (NA kumu) ve yavas reaktiviteli
bir kum (CH kumu) ile test edilmistir. Referans numuneler
icin CEM 1 42.5N NPC kullaniimistir. Kalsine kil %50 kaolinit
icerigine sahiptir. Harglarin agrega-gimento orani 3 ve su-
baglayici orani 046'dir. Harg gubuklart 28 gun boyunca oda
sicakliginda ve %95 bagll nemde kurlenmistir. Daha sonra
numuneler 0.32 mol/1 NaOH igeren 38°C'lik bir ¢ozeltiye
yerlestirilmis ve genlesmeleri takip edilmistir. Sonuclar, NPC
harcinin ASTM C1260 [80] tarafindan tanimlanan 14 ginde
%01 ve 1 yilda %0.04 genlesme gereksinimlerini asmasina
ragmen, LC3-50 karnisimlarinin higbirinin kayda deger bir
bigimde genislemedigini gostermistir (Sekil 3.2). Favier ve
ark [59] ayrica sulfat atad agisindan %45 (LC3-50), %30
(LC3-65] ve %15 (LC3-80) Klinker ikameli LC3 harmanlarini
da test etmistir. Kalsine killer yine yaklasik olarak %50
kaolinit icerigine sahip olmakta ve referans numuneler icin
%5-6 C3A igerikli CEM 1 42.5N NPC kullanilmaktadir. Harglar,
EN196-Te uygun olacak sekilde agrega-baglayici aranlar
3 ve su-badlayici oranlarn 0.5 olacak sekilde tasarlanmistir.
Harglar SO gun kurlendikten sonra 2x2x16mm prizmalarda
kesilip 30g/I Na,SO, gozeltisine tabi tutulmustur. Sulfat
atagl testinin sonuglan Sekil 33'te gosterilmektedir. 200
gune kadar, LC3 harmanlar hicbir genlesme gostermezken
NPC %71 genlesme gostererek sUlfat saldinisina Karsl
LC3 kadar direngli olmadigini gostermistir. 200 gunden
sonra, yuksek ikame oranina sahip (LC3-50 ve LC3-65)
kansimlar hala genlesme gdstermezken, dusuk ikameli
harmanda LC3-80 genislemeye baglamistir. Calisma [59],
sUlfat ataginin etkilerini azaltmak icin LC3 karnsimlarinda
minimum %30 c¢imento ikamesi kullanimasi gerektigini
belirtmektedir. Shi ve ark. [31], kalsine kil harc Karisimlarini
incelemis ve mukavemet derecesi veya gozenek yapisi ne
olursa olsun, LC3 karigimlarinin, kalsine kil baglama fazlarinin
olusumu sirasindaki portlandit tuketimi nedeniyle ikinci
etrinjit olusumu sirasinda daha dusuk kalsiyuma yol actid
icin mukemmel sUlfat direnci gosterdidini bulmustur. Bu
mekanizma, portlandit varligi ile sulfat atagl hizi arasinda bir
korelasyon bulan 6nceki galismalar [67], [62], ile uyumludur,
Shi ve ark. [31] ayrica Kkiregtasi-kalsine kil gimentolarinin
sUlfata dayanikli gimento olarak standardize edilebilecegdini
One sUrmustur. Ayrica, kalsine killerin bazi dayaniklilik
problemlerine kargi kullanimi aslinda yeni bir uygulama
degildir: Potansiyel bir ASR'nu kontrol etmek igin 1960
ylinda Brezilyada Kkalsine kil kullanimistir [63] ve ASR
onleyici cimento olarak kalsine kil cimento dretimi Brezilya'da
su anda [64] mevcuttur. Kalsine kil ve puzolan olarak kalsine
kil oranleri Hindistan'da 1959'dan beri gelistiriimektedir ve
1981de standartlara girmistir. [65].

Favier et al. [59] tested the ASR and sulfate attack durability
of LC3. For the ASR, an LC3 mortar with 30% calcined clay
and 15% limestone content was tested with highly reactive
sand (NA sand) and a slowly reactive sand (CH sand), both
of which had the same particle distribution. CEM | 425N
OPC was used for the reference samples. The calcined clay
had 50% kaolinite content. The mortars had an oggregate-
cement ratio of 3 and a water-binder ratio of 046. The
mortar bars were cured at room temperature and 95%
relative humidity for 28 days. Then, the samples were placed
in a 38°C solution with 0.32 mol/I NaOH solution, and their
expansion was monitored. Results showed that while OPC
mortar surpassed the expansion requirements of 0.1% at 14-
days and 0.04% at 1 year ([defined by the ASTM C1260 [60] ),
none of the LC3-50 blends expanded significantly (Figure
3.2) Favier et al. [59] also tested LC3 blends with 45% (LC3-
50) 30% (L.C3-65), and 15% (LC3-80) clinker replacement
in terms of the sulfate attack. The calcined clays included
approximately 50% kaolinite content. CEM 1 42 5N OPC with
5-6% C3A content was used for the reference samples.
The mortars had an aggregate-binder ratio of 3 and a
water-binder ratio of 0.5, in accordance with the EN196-1.
The mortars are cured for 90 days, then subjected to 30g/!
Na,SO, solution after being cut into the 2x2x16mm prisms.
The results of the sulfate attack test are shown in Figure
3.3. Up to 200 days, LC3 blends presented no expansion
while the OPC had 1% expansion which states that the
OPC is not resistant to the sulfate attack. After 200 days,
while the blends with a high replacement rate (LC3-50 and
LC3-65) still presented no expansion, the low replacement
blend LC3-80 started to expand. The study [59] states
that in order to mitigate sulfate attack, a minimum of 30%
cement replacement should be used in LC3 blends. Shi et
al [37] studied the calcined clay mortar blends and found
out that regardless of the strength grade or the pore
structure, LC3 blends showed excellent sulfate resistance
due to the portlandite consumption during the formation of
calcined clay binding phases, which leads to lower calcium
for secondary ettringite formation. This mechanism is in
conformity with previous studies [61] [62] which found o
correlation between the portlandite presence and sulfate
attack rate. Shi et al [37] also suggested that limestone-
calcined clay cements can be standardized as sulfate-
resisting cement. Besides, the usage of calcined clays is, in
fact, not a new application: Calcined cloy usage to control a
potential ASR was used in 1960 in Brazil [63] and production
of calcined clay cement as an ASR preventative cement is
available in Brazil, currently [64] Calcined clay and calcined
cloy products as pozzolans have been developing since
1958 in India and were adopted in standards in 1987 [65]
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Sekil 3.2: Iki farkl kum turi (NA & CH) ile NPC ve LC3 harglarinin genlegsme-zaman grafidi. Yatay gizgi,
ASTM C1293-08b sinirini tanimlamaktadir. Kaynak: [59]

Figure 3.2: Expansion-time graph of OPC and LC3 mortars with two different sand types (NA & CH).
The horizontal line defines the ASTM C1293-08b limit. Source: [59]

Sekil 3.3: 30g/I Na,S0O, gozeltisine batirlmis gesitli LC3 ve NPC harclarinin genlesme-zaman egrisi. Kaynak: [59]

Figure 3.3: Expansion-time curve of various LC3 and OPC mortars submerged to 30g/! Na,SO, solution. Source: [59]

LC3'Un Hacim Kararlig

Prizini almis bir beton buzustugunde agregalarin neden
oldugu tutucu etki yuzunden baglayici fazlannda ¢atlaklar
ve deformasyonlar meydana gelebilir. Betonda iki ana rotre
tUrU vardir: Baglayici fazlarin kimyasal reaksiyonlarindan
kaynaklanan otojen rotre ve su kaybi nedeniyle olusan
kuruma rotresi. Yuksek dayanimli betonlar gibi su-baglayici
orani dusuk, dolayisiyla kutle hacmindeki macun yuzdesi
daha yUksek olan betonlards, otojen buzilme gok onemli
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Volume Stability of LC3

As concrete shrinks, cracks and deformation in the binding
phases might occur due to the restraining effect caused by
the aggregates in a hardened concrete. There are two main
shrinkage types in concrete: Autogenous shrinkage that
is caused by the chemical reactions of the binder phases,
and drying shrinkage that occurs due to the loss of water.
For concretes with a low water-binder ratio, thus higher
paste percentage in the bulk volume, autogenous shrinkage

hale gelmektedir. Su-baglayici orani daha yuksek, dolayisiyla
daha fazla suya sahip betonlar igin kuruma rétresinin etkisi
genellikle daha onemli olmaktadir. Ortamin bagil nemi ve
numunenin boyutu da nem difUzyon hizina etki ettiginden
bu buzulmelere etkilemektedir [66]-[68].

Birkac calisma [69]-[71], metakaolinin arttirimasinin kuruma
rotresini ve erken yas otajen rotresini azaltudini, ancak geg
yas otojen rotresini artirdidina isaret etmektedir. Dhandapani
ve ark. [26), diger karigimlara kiyasla LC3'0n hacim kararliigini
kontrol etmek icin NPC, ucucu kul ve LC3 beton karigimlar
Uzerinde cesitli dayanim siniflarinda (C30 ve C50) otajen
ve toplam kuruma rotresi dlgum testleri gergeklestirmistir.
Hacim/yuzey alani 1875 olan 75 x 75 x 285mm prizma
numuneleri ve hacim/yuzey alani 37.5 olan 150mm ¢apinda
300mm yuksekligindeki silindirik numuneler ASTM C157
[72] spesifikasyonlarina gore nemli bir odada 28 gun
kurlendikten sonra test edilmistir. Silindirik numuneler icin,
yatay yuzey geriimesini dlcmek igin sakulebilir mekanik
gerinim Glgerler kullanimistir. Prizma numuneleri igin, 400
gune kadar gerimeleri olgmek igin bir ekstansometre
kullanilmistir. Calismada [26] 28. gine kadar olan biuzilme
goz ardi edilmistir. Ayni mukavemet derecelerini elde etme
amaciyla, ugucu kul kangimina C30 icin 045 ve CS0 igin
0.35 olan daha dustk su-baglayici oranlart segilirken, LC3
ve NPC kansimalarinda, C30 igin 0.5 ve C50 icin 04 su-
baglayici orani segilmistir. Sonuclar, beklendigi gibi, ugucu
kulun daha yuksek otojen buzUlmesine ve daha dusuk
kuruma buzulmesine sahipken, NPC ve LC3'Un oldukeca
benzer buzulme degerlerine sahip oldugunu gostermistir.
Caligma [26] ayni su-baglayic orani icin, baglayici tipine
veya mukavemet derecesine bakilmaksizin buzudlme farkinin
minimum  oldugunu belirtmekte ve su-baglayici oraninin
hacmi kontrol eden ana faktor oldugunu gostermektedir.
Ugucu kulun daha dustk buzulmesi, nispeten daha
yavas hidrasyon hizi ile aciklanmaktadir. Kisacasl, LC3,
NPC ve ucucu kul ile karsilastinldiginda, ayni mukavemet
derecesinde daha az buzulme ve ayni kansim oranlarinda da
sadece biraz daha yuksek buzilme gostermistir. BuzUlme
gelisimi, ayni mukavemet derecelerindeki tum baglayicilar
icin ayni olmustur [26]. Ayrica Scrivener ve ark. [73], ASTM
C1698-09'a [74] gore hidrasyonun ilk 30 giint boyunca %25
ila %60 kaolin igerigine sahip LC3-50 hamurlarinin otojen
buzulmesini referans NPC hamurlar ile karsilastrmistir ve
LC3 ile NPC hamurlarinin otajen buzulme sonuglar oldukga
benzer cikmistir. Scrivener ve ark. [73] aurica %45, %50 ve
%70 kaalinit icerikli LC3-50 hamurlarinin ve bir referans NPC
hamurunun tek eksenli basing sUrunmesini de Glgcmustur.
Numuneler, tasarim mukavemetlerinin %15’ ile yuklenmis ve
28. gunde test edilmistir. Sonug, LC3 hamurlarinin sirdnme
uyumunun referans hamurdan gok daha dusuk oldugunu
gostermektedir. Tek eksenli strinmenin azalmasi, azaltimig
viskoz C-A-S-H fazlarina ve gbzenek dagiimi iyilestirmesine

becomes crucial and must be taken into account for high-
strength concretes. For concretes with a higher water-binder
ratio, thus more water, drying shrinkage effect may be quite
significant. Besides, the relative humidity of the environment
and the size of the specimen also affect the shrinkage as they
impact the moisture diffusion rate [66]-[68]

Several studies [69]-[71] pointed out that increasing
the metakaolin reduced the drying shrinkage ond early
age autogenous shrinkage but increased the long-term
autogenous shrinkage. Dhandapani et al. [26] conducted
autogenous and total drying shrinkage measurement
tests on OPC, fly ash, and LC3 concrete mixes at various
strength grades (M30 and M50) to check the volume
stability of LC3 compared to the other mixes. 75 x 75 x
285mm prism specimens with volume/surface area of
1875 and 150mm diometer 300mm height cylindrical
specimens with volume/surface area of 375 were tested
at 28-days after being cured in a moist room, according
to the ASTM C157 specifications [72] For cylindrical
specimens, demountable mechanical strain gauges were
used to measure longitudinal surface strain. For the prism
specimens, an extensometer was used to measure strains
up to 400 days. Shrinkage up to 28 days was ignored
in the study [26] In order to achieve the some strength
grades, lower water-binder ratios of 045 for the M30 and
0.35 for the M50 were selected for the fly ash mix, whereas
LC3 and OPC mix had w/b of 0.5 for M30 and 0.4 for M50
grades. The results showed that the OPC ond LC3 had
quite similar shrinkage values while the fly ash had higher
autogenous shrinkage and lower drying shrinkage, as
expected. The study [26] states that for the same water-
binder ratio, shrinkage difference is minimal regardless
of the binder type or strength grade, which shows that
the w/b is the main volume controlling factor. The lower
shrinkage of fly ash is explained by its relatively slower
hydration rate. In short, LC3 showed lesser shrinkage at
the same strength grode and marginally higher shrinkage
at the same mixture proportions, compared to the OPC
and fly ash. The shrinkage development was the same for
all binders at the same strength grades [26] In addition,
Scrivener et al [73] compared the autogenous shrinkage
of the LC3-50 pastes, which have kaoline content of 25 to
60%, with reference OPC pastes over the first 30 days of
the hydration according to the ASTM C1698-09 [74]. The
autogenous shrinkage results of LC3 and OPC pastes were
quite similar. Scrivener et al. [73] also measured the uniaxial
compressive creep of the sealed LC3-50 pastes with 45,
50, and 70% kaalinite contents and an OPC reference. The
samples were loaded with 15% of their design strength
and measured at 28 days. The result showed that the
creep compliance of LC3 pastes was much lower than the
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baglanmistir. Kiregtasl olmadan klinkerin metakaolin
ikamesi hakkinda bagka bir galismanin [639] sonuclar da,
surinme davranigl agisindan benzer sonuglar gostermistir.
Sharma ve ark. [B] LC3 kansimlarinin sinme ve buzilme
davranigl Uzerinde daha fazla galismanin gerekli oldugunu
belirtmektedir.

Sonug

Kirectas! kalsine kil ¢imentosu (LC3), mukavemet ve
dayaniklilk ozelliklerini optimize etmek igin bilesen
malzemelerinin sinerjik etkilerini kullanan Uglu bir karisimdir.
Bazi killer kalsine edildiginde oldukga reaktif hale gelirler.
Kalsine kaolinit kil metakaolin, en reaktif kalsine kildir; bu
nedenle de kalsine edilen kilin tipi LC3 kansimi icin 6nem
tasimaktadir. Birkac calisma, kalsine kilin kaalinitigerigine bagl
olarak, LC3 karisimlarinin NPC ile karsilastirilabilir mukavemet
ve 3 gun gibi kisa bir surede ugucu kul karigimindan daha
iyi mukavemet gelistirebilecedini kanitlamistir. %40 kaolinit
iceriginin NPC'na denk 7 gunluk bir dayanim icin yeterli
oldugu kanrtlanmistir. Bu da LC3'Un belirli kosullar altinds,
ornegin yakinlarda uygun bir kil kaynagi varken, NPC'na bir
alternatif olabilecedi anlamina gelmektedir.

Reaksiyona girmemis kirectasl ve metakaolinin dolgu
etkisi, metakaolinin yuksek reaktivitesi ve yuzey alani, ek
badlayici fazlarin olusumu ve daha dusuk ic nem nedeniyle
LC3, gozenek dagiimi iyilestirmesine yol agan daha yogun
ve daha dolgun bir mikro yapiya sahip olmaktadir. LC3
kangiminin - gézenek dagiimi iyilestirmesi, tatmin edici
dayaniklilik ozelliklerinin ana nedenidir. Gozenek dagilimi
iyilestirmesi ve azaltlmis kritik gozenek capi nedeniyle,
gecirgenlik azalir ve LC3, klorUr girisi gibi nakliyeye dayali
dayanikliik sorunlarina karsi artan direng gostermektedir.
Ek olarak, kalsine edilmis kilden kaynaklanan fazla aluming,
reaktif siteler tarafindan reaktif silikay absorbe ederek
alkali-silika reaksiyonunu buyuk dlcude engellemektedir.
LC3 kangiminin pH', azaltlmis ¢cimento Klinkerinin neden
oldugu azaltiimis CH icerigi nedeniyle daha dusuktir. Bu da
potansiyel olarak daha dusUk tamponlamaya yol agmakts,
asit saldinsi veya CO, girisini dnlemek igin uygun karlemeyi
cok onemli kilmaktadir.

LC3'Un hacim ozellikleri hakkinda daha fazla c¢alisma
gerekli olmakla birlikte, arastirmalar, baglayici turinden
bagimsiz olarak, kangimlarin hem otojen hem de kuruma
buzulmesini belirfleyen faktorun su-badlayici orani oldugunu
gostermektedir. Su-badlayic orani arttikga kuruma rotresi
artmakta, otojen rotre ise azalmaktadir. Cesitli ¢alismalarin
kanitladidi Uzere, LC3 karnisimlarinin genellikle NPC karisimlar
ile benzer su-baglayici oranlarina sahip oldugu goz onune
alindidinda, buzUlme ve strinme sonuglar benzerdir.
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reference paste. The reduction of uniaxial creep was attributed
to the reduced viscous C-A-S-H phases and pore refinement.
Results of another study [69] about metakaolin substitution of
clinker without the limestone are in correlation in terms of the
creep behavior. Sharma et al. (6] hint that more work on the
creep and shrinkage behavior of LC3 blends is required.

Conclusion

Limestone calcined clay cement (LC3) is a ternary blend
that utilizes the synergized effects of its component
materials to optimize the strength and durability properties.
When certain types of clays are calcined, they become
quite reactive. Calcined kaolinite clay, metakaolin, is the
most reactive calcined cloy; thus, an LC3 blend type of
the clay carries importance. Several studies proved that,
depending on the kaolinite content of the calcined clay,
LC3 blends could develop comparable strength to the
OPC and better strength than fly ash blend as early as
3-days. 40% kaolinite content is proved to be enough for a
proper 7-days strength, which means that LC3 can be an
alternative to the OPC under certain conditions, such as
when a cloy deposit is in proximity.

Due to the filler effect of the unreacted limestone and
metakaolin, high reactivity and surface area of the
metakaolin, formation of additional binder phases, and
lower internal humidity, LC3 has a denser and more
packed microstructure which leads to better-refined pores.
Pore refinement of the LC3 blend is the major reason
for its satisfactory durability properties. Due to the pore
refinement and reduced critical pore diameter, permeability
is reduced, and the LC3 exhibits increased resistance
against transportation-based durability problems, such as
chloride ingress. Additionally, excess alumina sourced from
the calcined clay greatly inhibits the alkali-silica reaction
by absorbing the reactive silica by the reactive sites. The
pH of the LC3 blend is lower due to the reduced CH content
caused by the reduced cement clinker, which makes curing
crucial to prevent the acid attack or CO,, ingress because
of the lower potential buffering.

While more study about the volume properties of the LC3
is required, studies show that regardless of the binder type,
the water-binder ratio is what determines both autogenous
and drying shrinkage of the blends. As the water-binder
ratio is increased, drying shrinkage increases, and for the
autogenous shrinkage, it is vice versa. Considering the LC3
blends generally have similar water-binder ratios with OPC
blends, their shrinkage ond creep results are similar, as
proved by several studies.
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YENIDEN

KARBONATLASMA

RECARBONATION

BETON KARBONDIOKSIDI
BUNYESINE NASIL HAPSEDER VE
KALICI OLARAK DEPOLAR

Bitkilerin fotosentez yoluyla karbondioksiti absorbe ettigi
ve bu nedenle ormanlarin karbondioksit icin kuresel bir
yutak gorevi gordugu herkesce bilinmektedir. Cevremizdeki,
sehirlerimizdeki ve altyapimizdaki betonun da karbondioksiti
absorbe ettigi ise gok daha az bilinir. Kesildiginde
karbondioksitini atmosfere birakan ormanlarin aksine, beton

karbondioksiti kalic olarak depolar.

Bunun nedenini anlamak icin 6nce betonun ne oldugunu
ve nasll yapldigini anlamamiz gerekir. Beton, agregalarin
(pargalanmis kayalar) ve kumun cimento ve su ile
karnistinimasiyla yapilan, en yaygin kullanilan insan yapimi
malzemedir. Betonu baglayan malzeme olan gimento, kireg
tasinin 1450°C'ye kadar gikan c¢ok yuksek sicakliklara
isitimasiyla elde edilir. Bu islem, kire¢ tasini gimentonun
ana bileseni olan kalsiyum oksit ve karbondioksite ayirr.
Bu reaksiyon Kalsinasyon olarak adlandirilir ve ¢imento
uretiminden kaynaklanan karbondioksit emisyonlarinin
yaklasik Ugte ikisini olusturur. Karbondioksit emisyonlarinin
kalan Ucte birini ise, gerekli olan ¢ok yuksek sicakliklari
elde etmek igin finnda yakit yakimasi olusturur. Su anda
tm karbondioksit atmosfere saliniyor, ancak gelecekte
bunu yakalamayr ve yeniden kullanmayr ya da kalic
olarak depolamay! planliyoruz. Beton Uretildikten sonrg,
kalsinasyon reaksiyonu dogal olarak tersine doner. Beton,
atmosferden karbondioksiti yeniden absorbe etmeye
baslar, absorbe edilen karbondioksit betonu minerallestirir
ve tas benzeri ozelliklerini gelistirir. Yeniden karbonatlasma

HOW CONCRETE LOCKS UP AND
STORES CARBON DIOXIDE -
PERMANENTLY

It is well known that plants absorb carbon dioxide by
photosynthesis and therefore forests act as a global sink
for carbon dioxide. Far less well known is that the concrete
in our built environment, in our cities and infrastructure, also
absorbs carbon dioxide. Unlike forests, which release their
carbon dioxide into the atmosphere when felled, concrete
stores carbon dioxide permanently.

To understand why, we need to understand what concrete
is and how it is made. Concrete is the most widely used
manmade material made by mixing aggregates (crushed
rocks) and sand with cement and water. Cement, the material
which binds concrete, is made by heating limestone to very
high temperatures up to 1450°C. This brecks down the
limestone into calcium oxide, the key ingredient of cement,
and carbon dioxide. This reaction is called calcination and
accounts for approximately two-thirds of the carbon dioxide
emissions from cement manufacture. Burning fuel in the
kiln to obtain the very high temperatures needed, accounts
for the other third of carbon dioxide emissions. Currently
all the carbon dioxide is released into the atmosphere,
but in future we plan to capture it and either re-use it or
permanently store it. After the concrete has been produced,
the calcination reaction naturally reverses. The concrete
starts to reabsorb carbon dioxide from the atmosphere,
mineralizing the concrete and enhancing its stone-like
properties. This process, called recarbonation, occurs in all

concrete structures - buildings, pavements, tunnels, dams,
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(rekarbonizasyon) adi verilen bu sureg binalar, kaldinmlar,
tuneller, barajlar, kopruler gibi tum beton yapilards,
yasamlari boyunca gerceklesir. Kumun gimento ve su ile

kanstirimasiyla elde edilen harg da karbonatlasir.

Yeniden karbonatlasmanin bilimsel boyutu oldukga kokludur
ve henuz Kyoto Protokolu Ulusal Sera Gazi Envanteri
Raporlarinda olmasa da beton binalarn, yapilarin ve
Urdnlerin karbon ayak izini hesaplama standartlarinda yer
almaktadir. Tek bir beton Urun veya yapi icin, kalsinasyon
reaksiyonu sonucu yayllan karbondioksitin yaklasik %75'i
nihayetinde karbonatlasma yeniden absorbe edilecektir;
ancak bunun gergeklestidi zaman olgegi, birkag ay veya yll
ile yUzlerce yil arasinda degismektedir’ 2 Kyoto Protokolu
kapsamindaki Birlesmig Milletler Iklim Degisikligi Cergeve
Sozlesmesi (BMIDCS) uyarinca karbondioksit emisyonlar
ve azaltimlaninin Ulusal Envanter Raporlamasi icin, farkli
ve daha karmasik bir hesaplama gereklidir; rapor veren
Ulkede raporlama yilinda yeniden karbonatlasma yoluyla
tum cimento yapilarda absorbe edilen karbondioksit miktar
kullanilir. Yakin tarihli bir uluslararasi inceleme, ilk tahmin
olarak, bunun ilgili yilda tUketilen gimentodan kaynaklanan
ylllk kalsinasyon emisyonlarinin %230 civarinda oldugunu
gostermistir®

Yikim, pargalama ve geri donUsturme asamalarinda betonun
nasil islendigi, ne kadar hizl yeniden karbonatlagacagin
belirler. Ezilmis betonun hava sirkilasyonu az olan buyuk
ydinlar halinde ve kisa surelerle depolanmasl, yeniden
karbonatlagsmay! olumsuz etkileyecektir. Hizli yeniden
karbonatlagmay! kolaylastirmak icin yikim uygulamalarinin
optimizasyonuyla, mineralize olmus ve ezilmis betonda
yeniden kullanilmadan ve geri donusturulmeden Gnce
onemli miktarlarda karbondioksit, kalici olarak kilitlenebilir.

Arastirmacilar yeniden karbonatlasmayl hizlandirmak
ve gelistirmek igin endustriyel dlgekli teknolajiler de
gelistirmektedir. Karbondioksit, taze betonu kurlemek ve

The European Cement Association

bridges - throughout their life. Mortar, which is made by
mixing sand with cement and water, also recarbonates.

The science of recarbonation is well established and
already included in standards for calculating the carbon
footprint of concrete buildings, structure ond products,
although not yet in Kyoto Protocol National Greenhouse
Gas Inventory Reports. For an individual concrete product
or structure, around 75% of the carbon dioxide emitted
by the calcination reaction will eventually be reabsorbed
by recarbonation - but the timescale over which this
occurs varies from a few months or years to hundreds of
years™. For National Inventory Reporting of carbon dioxide
emissions and removals to the United Nations Framework
Convention on Climate Change (UNFCCC] under the Kyoto
Protocol, a different, more complex, calculation is required
— the amount of carbon dioxide absorbed by recarbonation
for all the concrete in the reporting country in the reporting
year. A recent international review showed that, as a first
approximation, this is around 23% of the annual calcination
emissions from cement consumed in the year®

How quickly recarbonation occurs depends on multiple
factors, including the strength and porosity of the concrete.
Mortar recarbonates very rapidly whereas reinforced
concrete structures are designed to recarbonate extremely
slowly (to avoid any corrosion of the steel reinforcement).
When concrete is demolished and crushed, its surface
area s vastly increased ond recarbonation occurs at a
much faster rate. Recarbonation continues when concrete
is recycled, for example into roadbase. How concrete is
handled in the demolition, crushing ond recycling stages
determines how quickly it recarbonates. Storing crushed
concrete in large stockpiles with little air circulation and only
for short periods, will inhibit recarbonation. By optimizing
demolition practices to facilitate rapid recarbonation,
significant quantities of carbon dioxide can be permanently
locked up in the mineralized crushed concrete before it is
reused and recycled.

1 BSI Standards Publication, 2017. BS EN 16757:2017 Sustainability of construction works - Environmental product declarations - Product Category Rules

for concrete and concrete elements.

2 BSI Standards Publication, 2019. PD CEN/TR 17310:2013 Carbonation and CO, uptake in Concrete

3 Stripple, H, Ljungkrantz, C, Gustafsson, T, Andersson, R, 2018. CO, uptake in cement-containing products (No. B2309). IVL.
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igyilestiriimis geri  donusturdlmus agregalar olusturmada
6gutulmus yikinti betonunun yeniden karbonatlagmasini
hizlandirmak igin kullanilabilir. Bu tUr teknolgjiler, cimento
uretiminden elde edilen karbondioksiti kullanmada ve kalici

olarak depolamada etkili bir yol olabilir.

Bu web sitesinin bagka bir kisminda, endustrinin emisyonlar
azaltmak ve gimento Uretimi sirasinda kirectasinin kimyasal
olarak pargalanmasiyla Uretilen karbondioksiti yakalamak
icin nasil yenilikler yaptigini da agikliyoruz. Cimento sanayiinin
gercek karbon ayak izini bilmek istiyorsak, gcimentonun, dogal
yeniden karbonatlasma sureciyle karbondioksiti kalic olarak
yakalayan beton binalara ve yapilars, sehirlere ve altyapiya

donUsturdldugunu unutmamaliyiz.

Cimento Uretiminin Co, Emisyonlari
Cement Manufacturing Co, Emissions

Kalsinasyon
Calcination

THE VIEV
(TR CE
' -; ' SE

Researchers are also developing industrial technologies
to accelerate and enhance recarbonation. Carbon dioxide
can be used to cure fresh concrete and to accelerate the
recarbonation of crushed demolition concrete to create
improved recycled aggregates. Such technologies could be
an effective means of utilizing ond permanently storing the
carbon dioxide captured from cement manufacturing.

Elsewhere on this website, we explain how the industry
is innovating to reduce emissions, and to capture the
carbon dioxide produced by the chemical breckdown of
limestone during cement monufacturing. If we want to
know the true carbon footprint of the cement industry,
we need to remember that cement is turned into concrete
buildings and structures, cities and infrastructure, which
permanently capture carbon dioxide by the natural process
of recarbonation.

Cimento Urtnleri ile Co, Yakalama
Co, Capture by Cement Products

Karbonatlagsma
Carbonation

il:

Brolduh
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Cimento ve Beton Yayin Ozetleri

Cement and Concrete Related Literature Survey

. .l

Hazirlayan : Begum Cetinel Kulcu

TURKCIMENTO Ar-Ge Enstitisi

Cimento ve Beton Dinyas! Dergisinin bu sayisinda taranarak, tzetleri cevrilen dergiler asagida verilmistir.

CASE STUDIES IN CONSTRUCTION MATERIALS
CEMENT AND CONCRETE COMPOSITES
CEMENT AND CONCRETE RESEARCH
CONSTRUCON AND BUILDING MATERIALS
JOURNAL OF CO, UTILIZATION

1. CIMENTO
1.1. Cimento Kimyasi

Viskozite Degistirici Ajanlar: Uyarlanmis Reolojiye Sahip
Geligmis Cimento Bazli Malzemelerin Temel Bilesenleri

Hela Bessaies-Bey, Kamal H.Khayat, Marta Palacio, Wolfram
Schmidt, Nicolas Roussel, Cement and Concrete Research,
Volume 152, Subat 2022.

Viskozite degistirici maddeler (VMA), akiskan cimento bazli
malzemelerin Uretimi igin temel bilesenlerdir. Bu makale,
yaygin olarak kullanilan VMATara genel bir bakis sunmakta
ve etki mekanizmalarninin kokenindeki temel fizige biraz i1sik
tutmaya galismaktadir. Cimento gozenek ¢dzeltisinin reolojik
ozelliklerini kontrol eden VMANIN ana molekuler parametreleri
vurgulanmistir. Cimento esasl malzemelerdeki VMA'arin etki
mekanizmalari, bunlarin gimento pargaciklannin yuzeyiyle
olan afiniteleriyle yakindan iligkili oldugundan, ana VMA
tWrlerinin - adsorpsiyjonu  tartisiimistir. VMATann  gimento
esasll malzemelerin akis ozellikleri ve stabilitesi Uzerindeki
etkisi, herhangi bir super akiskanlastirici olmadan eklenen
VMAlar igin ve ardindan hem VMAlar hem de sUper
akiskanlastiricilart iceren sistemlerde sunulmaktadir. Son
olarak, farkli ingaat uygulamalarinin yeterli performansini
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guvence altina almak icin beton ozelliklerini gelistirmede
VMAlarin etkisi ve VMAlarla yapilan yeni ¢cimento esasli
malzemelerin - gelecekteki gelismeleri icin  perspektifler
sergilenmektedir.

Anahtar Kelimeler: Viskozite degistirici ajanlar, Cimento,
Stabilite, Reolaji, Calisma mekanizmasi, Uyumluluk

1.2. Katkilar

Zn0 ve Zn0-Si0,/lignin Hibrit Katkilari igeren
Antibakteriyel Cimento Kompozitlerinin Uretimi

Izabela Klapiszewska, Anna Parus, Tukasz Tawniczak, Teofll
Jesionowski, Tukasz Klapiszewski , Agnieszka Slosarczyk,
Cement and Concrete Composites, Volume 124, Kasim
2021

Zn0 veya Zn0O-Si0, ve lignin bazl inorganik-organik
sistemler, ¢imento kompozitlerinin biyolojik bozulmasini
onlemek igin ilk kez kullanildi. Oksit-lignin ve interoksit-
lignin  kombinasyonlarinin - kararlhhig, Fourier donusumu
kizilotesi spektroskopisi ile dogrulanirken, elektrokinetik
calismalar, sistemlerin cimento matrisinin alkali ortamindaki
kararliidini dogruladi. Ayrica, ligninle zenginlestirilmis

katkilar, cimento matrisinde homojen dagilmalarini saglayan
¢ok iyi su islanabilirligi gosterdi. Fiziksel ve mekanik testler,
prizin 7. gunune kadar daha dusuk mekanik parametrelerle
kendini gdsteren, baslangig priz suresinde cinko oksidin
¢imento badlayicinin hidratasyonu Uzerindeki geciktirici
etkisini dogrulamistir. Silika iceren interoksit sistemlerinin
kullaniimasi bu olumsuz etkiyi dengelemistir. ZnO ve lignin
bazli tasarlanan sistemler, hem bakteriyel hem de fungal
patojenlerin inaktivasyonuna neden olurken, silika iceren

sistemlerde etki daha zayiftrr.

Anahtar Kelimeler: Cimento kompozitleri, Antibakteriyel
ozellikler, inorganik-organik hibrit katkilar, Lignin, Cinko oksit,
Silika

2. KARBON YAKALAMA

Cimento Esasli Malzemelerin Karbonatlagma
Kurlenmesi Hakkinda Inceleme

Duo Zhanga, Zaid Ghoulehb, Yixin Shao, Journal of CO,
Utilization, Volume 21, Ekim 2017

Cimento esash malzemelerin kurlenmesi igin karbonatlagma,
ozellikle karbon emisyonlariyla ilgili ortaya cikan girisimlerin
1siginda, son yillarda artan bir ilgi gormektedir. Bu makale,
endustriyel olceklenebilirlige ve ticari yan UrUnlere iligkin
icgoruilekarbonatlagmakurleme surecininmevcutdurumunu
gozden gegirmektedir. Portland gimentosu ve bunun dusuk
enerjili alternatifleri gibi kalsiyum silikat bazli baglaycilar,
yeterince nemlendirildidinde ve yuksek konsantrasyonlarda
karbondioksite  maruz kaldiklarinda cok hizli sertlesme
yasarlar. Bu sekilde islenen betonlar, gelismis fiziksel
performans ve donma-¢ozulme dongulerine, sUlfat tuzlaring
ve asitlere karsl daha iyi genel direng gosterir. Baglayici
aktivasyonuna ek olarak, uygun endustrigel atklarin ham
yap! malzemelerine donusturdlmesi igin karbanatlagmanin
degerleme potansiyelinden de yararlanilabilir. Karbondioksitin
yap! UrUnlerinde surekli olarak sabitlenmesi, daha dusuk
karbon ayak izine yonelik zorunluluklar yerine getirdigi icin
beton endustrisi icin daha surdurulebilir bir durus saglar.
Bu makalede, reaksiyon mekanizmalar, isleme ve malzeme
performansi ve surdUrulebilirlik Gzerindeki etkiler dahil almak
Uzere karbonatlasma kurleme ile ilgili konular kapsamli bir
sekilde gozden geciriimektedir. Daha fazla laboratuvar ve
endustriyel arastirma da Gnerilmektedir.

Anahtar Kelimeler: Karbonatlasma kurleme, CO, kullanim,
Cimento bazli malzemeler, Alternatif baglayici, Atiklarin
yeniden kullanimi

3. BETON
3.1. Mekanik Ozellikler

Mikro Silika igeren Yiiksek Dayanimli Betonda Cimentonun
Kismi ikamesi Olarak Piring Kabugu Kuli: Dayaniklilik ve
Mekanik Ozelliklerin Degerlendirilmesi

Seyed Alireza Zareei, Farshad Ameri, Farzan Dorostkar,
Mojtaba Ahmadi, Case Studies in Construction Materials,
Volume 7, Aralik 2021

Kismi ikamelerin veya yan Urunlerin tamamlayici puzolanik
malzemeler olarak kullanimina yonelik ilk ve kaginilmaz ilgi,
¢ogunlukla cimento Uretim endUstrisinden kaynaklanan hava
kirliligi kontrolunun uygulanmasindan  kaynaklanmaktadir.
Kabartma kabugu, piring degirmeni prosesinden alinan bir
yan Urundur, yaklasik olarak bir ton piring basina 200 kg
oraninda, yuksek sicaklikta bile 40 kg'a kadar dusmektedir.
Bu makale, %10 mikro silikaya (MS) ek olarak gimento
agirhgina gore %5, 10, 15, 20 ve %25 RHA oranlarinda 5
kansim plani araciligiyla beton gostergeler Uzerinde cesitli
piring kabugu kulu (RHA) oranlarindan elde edilen faydalari
sunmaktadir. ] %100 Portland cimentasu igeren bir referans
karisim ile karsilastinimalidir. Test sonuclar, RHANIN %15'lik
degisimi ile basing dayanimlarinda yaklasik %20'lik bir artig
arasinda pozitif bir iliski oldugunu gostermistir. Mukavemet
ve dayaniklilik dzelliklerinin optimum seviyesi, genellikle %20
'ye kadar ilave ile kazanilir, bunun oOtesinde, mukavemet
parametrelerinde yaklasik %4,5'k hafif bir azalma ile
iligkilendirilir. Olumsuz olmasi muhtemel su emme oranlarigin
de ayni sonuglar elde edilmistir. Klorur iyonlar penetrasyonu,
¢imento ikamesindeki artisla birlikte baslangic degerlerine
gore yaklasik %25 artti (yaklagik beste birden az).

Anahtar Kelimeler: Yuksek daysnimli beton (HSC), Piring
kabugu kulu (RHAJ, Mikro silika (MS), Basing dayanim,
Cimento degisimi

Ultra Yiksek Performansli Beton: Bilesenler,
Mekanik Ozellikler, Uygulamalar ve Mevcut
Zorluklar

Amin K. Akhnoukh, Chelsea Buckhalter, Case Studies in
Construction Materials, Volume 15, Aralik 2021
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Ultra yuksek performansli beton (UHPC), yuksek
islenebilirlik, yuksek basing dayanimi, artinimis suneklik ve
cevresel saldinlara karsi yuksek direng gibi Ustun ozelliklere
sahip 1990'1arda Fransa'da gelistirilen yeni bir beton
sinfidi. UHPC, Ustun mekanik ozellikleri ve uygun uzun
vadeli performansi nedeniyle yuksek yapilar, uzun aciklikii
prekast/ongerilmeli kopru Kirigleri, denizcilik, havacilik ve
savunma ingaatl uygulamalarinda yerel ve uluslararas
insaat pazarlarinda giderek daha fazla kullanimaktadr.
Bu calisma, UHPC kangim tasarimlar, taze ve sertlesmis
beton ozellikleri ve 6zel kdpru uygulamalart da dahil olmak
Uzere ingaat endustrisindeki mevcut UHPC uygulamalar
ile ilgili son arastrma bulgularini sunmaktadir. UHPC
avantgjlarina ragmen, UHPC performansini tahmin etmek
icin tasanm kodlarnin  ve spesifikasyonlarin - eksikligi,
0zel harmanlama, kangtirma ve kurleme ihtiyaci dahil
olmak Uzere insaat endustrisinde UHPC uygulamasinin
yayginlasmasini geciktiren bircok engel mevcuttur. Bu
galisma, UHPC uygulamalaninin yayginlagsmasinin benzersiz
ozelliklerini, avantajlarini ve engellerini anlamada farkli ingaat
paydaslarina yardimei almaktadir. UHPC'nin desifre ediimesi,
yerel ve kiresel ingaat pazarlarindaki genel pazar payni

artirmaya yardimci olacakr.

Anahtar Kelimeler: Ultra yuksek performansl beton,
Mekanik ozellikler, Baglayici, Dayaniklilik, Akma

4. KATKILAR

Nano-SiO, ve Bazalt Elyaf Modifiyeli Geri
Dénustirdlmis Agrega Betonun Dayanikhihg
Uzerine Bir inceleme

Yuanxun Zheng, Jingbo Zhuo, Peng Zhang, Construction
and Building Materials Volume 304, Ekim 2021

Geri donusturilmus agrega betonun (RAC) zayif mekanik
ve dayanikliigi ile basa gikmak igin Nano-SiO, (NS), Bazalt
fiber (BF) ve NS ve BF kompozit ilavesinin etkileri ortaya
konmustur. BFnin eklenmesi, RAC'de erken birincil mikro
catlaklarin olusumunu ve gelisimini azaltir ve hargta mikro
gatlaklanin olusmasini ve yaylmasini onler. NS ilavesi
betondaki mikro gatlaklari doldurur, bu da gozenekliligi azaltir
ve yapinin mikroskobik olgekte yogunlagmasini kolaylastirir.
Deneylerde NS ve BF'yi kanstirarak, NS, birlestirme etkisi
yoluyla fiber ve matris arasindaki yapismay! tesvik edebilir
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ve fiber guclendirme etkisini etkili bir sekilde iyilestirebilir.
Bu derleme, NS ve BF gibi modifiye edilmis malzemelerin
araylz yapis, mekanik ozellikler, karbonizasyon direnci,
donma-¢ozUlme dongusu direnci, tuz erozyon direnci ve geri
donusturdlmus betonun yuksek sicaklik direnci Uzerindeki
etkilerine odaklanmaktadir. Beton ve geri donustUrulmuas
betonun Klasik kurucu modeli, karbonizasyon modeli ve
klorUr iyonu difizyon modeli dzetlenmistir. Mevcut geri
donusturulmyds beton modellerinin uygulamasi 6zetlenir ve
uygulanabilir arastirma yonleri analiz edilir. Bu ¢alisma ayni
zamanda gunumuz insaat endUstrisinde nano malzeme, lif ve
lif nanomateryal madifiyeli geri donusturulmus betonun olasl
uygulamalarini anlamayl ve boylece gergek binalarda geri
donusturdlmus betonun gelecekteki uygulamalar ve geri
donusturdlmus beton yapilanin dayaniklilik dederlendirmesi
icin teorik bir temel olusturmayr amaglamaktadir.

Anahtar Kelimeler: Geri donusturUlmus agrega betonu,
nano-Si0,, Bazalt fiber, Yapisal modeller, geri donusturulmis
nanofiber malzeme

Toplantilar / Fuarlar
Meetings / Fairs

TARIH / YER isiM E-POSTA/ WEBSITESi ADRESI
DATE/ PLACE TITLE E-MAIL/ WEBSITE ADDRESS

02 Subat 2022
02 February 2022

15 Subat 2022
15 February 2022

15-16 Subat 2022
15-16 February 2022
Londra, Birlesik Krallik

London, United Kingdom

15-17 Subat 2022
15-17 February 2022
Koln, Almanya
Cologne, Germany

21-23 Subat 2022
21-23 February 2022

08-10 Mart 2022
08-10 March 2022
Koln, Almanya
Cologne, Germany

13-15 Mart 2022
13-15 March 2022
Dubai, BAE
Dubai, UAE

16-17 Mart 2022
16-17 March 2022

24-26 Nisan 2022
24-26 April 2022

Digitalisation opportunities in cement
plants

4* Virtual Global CemFuels Seminar
on alternative fuels for cement and
lime

ICCC 2022: 16. International
Conference on Cement and Concrete

digitalBAU - Trade show

Cemtech Middle East & Africa

FILTECH 2022

INTERCEM Dubai

Envirotech 2022

The 11t International Cement
Conference, PetroCem

Web: https://www.cemnet.com/Conference/
Itemn/188759/cemtech-live-webinar-digitalisation-
opportunities-in-cement-plants.html

Web: https:/www.cemfuels.com/conferences/
global-fuels/virtual

Web: https://waset.org/cement-and-concrete-
conference-in-february-2022-in-london

Web: digital-bau.com

Web: https://www.cemnet.com/Conference/

[tem/188642/cemtech-middle-east-africa-2022 html

Web: https:/filtech.de/

Web: https://www.intercemevents.com/
dubai2022
Web: https://www.worldcement.com/events/

envirotech-2022/

Web: https:/petrocem.ru/en/
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