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MINERVA MUHENDISLIK
KALSINE KiL VE OGUTME
GOZUMLERI

Minerva Muhendislik surdurulebilir cimento
uretim ¢ozumleri ile birlikte maliyetlerinizi
ve karbon ayak izinizi azaltin.

Minerva Pamir, kuru yatay karistirmall de-
girmen teknolojisi ince ogutme gereken
uretim uygulamalarinda kullanilabilmek-
tedir. Ozellikle gcimento sektoriinde
katkilarda ve kalsine kil

ogutmesinde urun kalite-

sinden odun vermeden,

ogutme devresinin enerji verimliligini
arttirmasina yonelik tasarimlar gelistiril-
mesi mumkundur.

Minerva Pamir 6gutme devresi ile ogutme enerjisinin
20-25% azaltimasinin yani sira kalsine kil uretiminde
diger yardimci ekipmanlara ihtiyagc duyulmayarak tasar-
ruf saglanir.

Yuksek performansli cimento, komur, pozolan, kalsine
kil, ugcucu kul, curuf gibi kuru 6gutme uygulamalarinda;
temel tasarim, urun kalitesi ve kapasite artisi, birim
enerji sarfiyatinin dasurulmesi islemlerinde isletme-
lerimizin karliligina katki
saglamaktayiz.

MINERVA MUHENDISLIK
KALSINE KIL VE
OGUTME COZUMLERI

Reduce vour costs and carbon
__footprint with Minerva Engine-
3 ering sustainable cement

production solutions.

Minerva Pamir dry hori-
zontal stirred mill techno-
logy can be used in manufac-
turing applications where fine grinding
is required. Especially fine grinding solutions in
the cement industry of additives and calcined clay , it
is possible to develop designs to increase the energy
efficiency of the grinding circuit without sacrificing the
quality of products.
Because of the Minerva Pamir grinding circuit, in addi-
tion to reducing the grinding energy arouns 20-25%,
savings are achieved by not needing other auxiliary
equipment in production calcined clay.

For the dry grinding processes such as high-
performance cement, coal, pozzolan, calcined clay,
fly ash, and slag, we contribute to the profitability of
businesses in terms of basic design, product quality,
capacity increase, and reduction in the consumption
of unit power,




TAL SOLUTIONS

alcined clay technology consists

TEMEL GOZUMLER

Kalsine kil teknolojisi, kalsinasyon

ve 0gutme asamasindan olusur. Her “a calcination and grinding stage.
ikisi de son teknoloji bir surecte oth are combined in one high
birlestirilir. Enerjinin verimli kullanil- ‘chnology process. Attention
masina ve mumkun oldugu kadar ould be paid to the efficient use
az kayipla isi transferine dikkat “energy and heat transfer with

edilmelidir. 5 little loss as possible.

Kil yapisi geregi ogutme en kritik ue to the clay structure, grinding

nokta olarak karsimiza ¢cikmaktadir. I1s the most critical point. As Miner-
Minerva Pamir olarak pilot olcekli ogutme tesisimiz ile va Pamir, it is possible to achieve final quality product/
ister klinker ile birlikte ogutme, ister ayri ogutme yo- energy optimization with optimum grinding, whether by
luyla olsun, optimum ogutmeyle nihai kalite urun/eneriji grinding together with clinker or by grinding separately,
optimizasyonunu yakalamak mumkundur. with our pilot scale grinding facility.

HEDEFLERINIZE ORTAK OLUYORUZ
WE ARE SHARE GF

o

CEVREMOSTU KALSINE ~ DID YOU KNOWSTHAT

K' ' E | KER y b PLAC L-f: _INI RS L
IKAMESININBHEM CO2 - | ECO-FRENDLYS
SALINIMINI %40’A " CINED CLAY BOT?
KADAR AZAKTTIGINI. mission




kg.CO, /ton.CEM

Mid-Blended

>20%

KALSINE KIL KULLANABILMENIN
AVANTAJLARI

Cimento Uretimindeki tim CO2 emisyonlarinin 60%'a
kadar kalsinasyon sirasindaki klinkere 6zgu reaksiyon-
dan kaynaklanmaktadir. Kalsine kil, 45-55%ye kadar
klinkerin yerini alan onemli SCM potansiyeline sahip,
uygun maliyetli, sUrdurulebilir bir alternatiftir. Cimento
uretiminde klinkerin kalsine kil ile degistiriimesiyle
emisyonlar yaklasik 40% oraninda ve isi tuketimlerini
20% oraninda azaltilabilir.

Ultra-Low-Carbon
Cement

High-Blended
>45%

ADVANTAGES OF USING
CALCINED CLAY

Up to 60% of all CO2 emissions in cement production
are due to the clinker-specific reaction during calci-
nation. Calcined clay is a cost-effective, sustainable
alternative with significant SCM potential to replace up
to 45-55% of clinker. Replacing clinker with calcined
clay in cement production can therefore reduce emis-
sions by around 40% and reduce the heat consumpti-
on by around 20%.

90%

clinker

30%

calcined clay
[

limestone

9%

gypsum




MINERVA MUHENDISLIK
MADENCILIK VE PROSES
COZUMLERI

Kalsine Kil uretimi icin gerekli kil kaynaklarinin, ma-
dencilik ve zenginlestirme proseslerinin degerlendir-
melerinden, uygulama projelerine kadar her asamada
muhendislik hizmeti vermekteyiz.

MINERVA ENGINEERING
MINING AND PROCESS
SOLUTIONS

We provide engineering services at every stage,

from the evaluation of the clay resources, mining and
beneficiation processes required for the production of
Calcined Clay, to the application projects.

UYGUN KiL SECiMi

Kalsinasyon ve SCM olarak kullanim icin kaolinitik, illitik
ve smektitik (montmorillonitik) killi topraklar 6zellikle
uygundur. Her seyden once, illitik ve smektitik Killer
ucuzdur ve kolayca temin edilebilir ancak biraz daha
fazla eneriji ile kalsine edilmeleri gerekir.

KAOLINITE MONTMORILLONITE ILLITE
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QUALITY T W

(REACTIVITY) _
600°C

AVAILABILITY

TEMPERATURE

Secilecek kilin alternatif cimento katki maddesi olarak
kullanihp kullaniilmayacags; kilin kimyasal ve mineralojik
icerigine, amorf yapisina, renk etkisine, mukavemetine
ve partikul inceligine baghdir.

SUITABLE CLAY SELECTION

Kaolinitic, illitic and smectitic (montmorillonitic) clay
soils are particularly suitable for calcination and use
as SCM. First of all, illitic and smectitic clays are inex-
pensive and readily available but need to be calcined
with a little more energy.

Whether the clay to be selected will be used as an

alternative cement additive; depends on the chemical
and mineralogical content, amorphous structure, color
effect, strength and particle fineness of the clay.
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K Al QINE Kil PROSES]

MADENCILIK

+ Uygun Kil kaynagi tespit etmek

» Jeoloji, madencilik ve proses
servisleri ile analiz edilmesi

KALSINASYON ve SOGUTMA
« Secilecek teknolgji ile kilin
kalsinasyonu ve sogutma islemi

KARISTIRMA
- Birlikte ogutme yapilmayan urunlerin
cimento ile karistirilmasi

KiL OGUTME

ik pilot 6lcekli ince kuru 6gutme tesisi Minerva Mihen-

dislik tarafindan 2021 yilinda Turkiye'de devreye alinmistir.
2022 yilinda sistem pilot 6lgekli dik valsli degirmen ekle-

nerek gelistirilmistir.

Sistem 18 kW’lik bir motora sahip kuru karistirmal de-
girmen, dik valsli degirmen grubu ve yardimci ekipman
olarak filtre fan grubundan olusan kompakt bir 6gutme
sistemi olarak tasarlanmistir.

Pilot tesiste farkli calisma kosullarinda denemeler yapila-

rak sistem optimizasyonu saglanabilmektedir.
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CALCINED CLAY PROCESS

MINING

« Detecting a suitable clay sources

- Analysis via geological, mining and
mineral processing service

CALCINATION AND COOLING

» The calcination and cooling process
of the clay with the technology to be
selected

BLENDING
» Blending non-cogrinding products
with cement

MINERVA PILOT FACILITY GRINDING AND
DEVELOPMENT WORKS FOR CALCIFIED CLAY

The first pilot scale fine dry grinding plant installed in
Turkiye by Minerva Engineering in 2021. In 2022, the
system was developed by adding a pilot scale vertical
roller mill.

The system is designed as a compact grinding system
consisting of a dry stirred mill with an 18 kW motor, a
vertical roller mill group and a filter fan group as auxili-
ary equipment.

System optimization can be achieved by gradual tests

in different operating conditions at the pilot plant.




MINERVA PAMIR SAYESINDE;
\

Enerji Verimliligi
Yuksek Kapasite

Yuksek Urun Inceligi

\

Istenilen Urtin Boyut Dagilimi
l ile Kalite Regulasyonu

Acik/Kapali Devre
Proses Cozumleri

Moduler Tasarim ile Hizli ve
Dusuk Kurulum Maliyeti

- Pilot testler ile Hatasiz Tasarim

Because of MINERVA PAMIR
p—

Energy Efficiency
Higher Capacity
Higher Product Fines

Quality Regulation with Requested
Product Size Distribution l

Open Circuit & Closed Circuit
grinding Process Solutions

Fast Installation &
Low Capex with Modular Design

Perfect Design by Pilot Scale Tests
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Degisimin
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