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History

Focus point : 

The direct CO2 intensity of cement 

production increased 0.3% 
per year .

Reducing the clinker-to-cement ra tio

Deploying innova tive technologies

Increa sing upta ke of a lterna tive fuels

World Cement Production

Direct CO ₂ Intensity of Cement



CARBON EMISSIONS TARGET OF 2030
30% REDUCTIO N
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SOME KEY FACTS ABOUT 
CEMENT INDUSTRY

Tax of 1 ton CO₂ is 88 Euro today
Real value

250 Euro

CO₂ tax cost of a  typica l
cement mill (approximative)

5 Euro / ton

Per kWh

0.478 kg
CO ₂

38%

24%

22%

6%

5%
5%

Cement grinding Raw grinding

Burning and  cooling Raw homogenization

Open pit, crushing homogenition •Transportation packaging and loading



FINE AND VERY FINE GRINDING
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FINE GRINDING

REGRINDING

CO NVENTIO NAL GRINDING

BALL MILL
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NEW TECHNOLOGY GRINDING SYSTEMS

ClassifierMills ImpactMills StirredMills FluidEnergyMills

VERTICAL HORIZONTAL

High EnergyMills

Mechanical
Methods

Bymeans
of Air



Vertical Stirred Horizontal Stirred

STIRRED MILLS



CHRONOLOGY

APPLICATIO N IN 
BURSA CEMENT 

PAMIR 1000

2017

LABORATORY PILOT 
STUDIES

2007 -2016

SINTEK PILOT PLANT 
START UP

2017 ESTABLISHMENT OF 
MINERVA

ENGINEERING

2020

20 07

START UP

APPLICATION IN 
ADANA OYAK PAMIR 

3000

2022
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2.5 2.5 520 12 42
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20 96.000
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PAMIR TECHNOLOGY - COMPARISON

Ball Mill Pamir

Ball Volume < 32% < 85%

Mill speed 2.5 - 3.5 m/s 5 - 8 m/s

Ba ll Size > 20 mm > 1 mmBa ll Mill

Pa mir

Diameter (m) Length (m) Insta lled
Power (kW)

Mill Volume 
m3

Power
Intensity
(kW/ m3)

Ba ll Mill

Vertica l
Stirred

Horizonta l 
Stirred

Ball Size (mm) Amount of Ba ll (piece)



Media centrifuged to outside of grinding
cha mber by high centrifuga l force genera ted

inside mill

Sha ft rota ting a t high
speeds genera ting disc tip 

speeds ~ 20  m/ s

Multiple sta ges of 
grinding

Product

Grinding cha mber

Product sepa ra tor

Recircula ting grinding pa tterns of 
media occur between disks due to

va ria tion in velocity a cross disks

Grinding
disks

Sha ft



Pamir 
5000

Pamir 
10000

VARYING VOLUME OF GRINDING 
CHAMBERS - PAMIR

Pamir 1000Pamir 30

DESIGN

Pamir 3000



• Capacity increasing
• Energyconsumptionsaving
• Quality improvement
• Clinker factor decreasing
• Ultra fine cementproduction

USAGE AREAS OF PAMIR

• Capacity increasing
• Energyconsumptionsaving
• Elimination of cooking difficulties 

caused by silica

• Clinker factor decreasing
• Quality Improvement with Super Filling 

Material
• Increasing Pozzolanic Effect with Mechanical 

Activation

• Capacity increasing
• Energyconsumptionsaving
• Preventing the grinding problem of hard-to-

grind fuels
• Shortening the flame length by fine grinding

FEEDIN G LEN GTH
<500 µm /  Feed moisture < 1,5%

FUEL 
GRIN DIN G

CO AL/
PETRO CO KE

PAMIR
USAGE
AREAS

CEMEN T 
GRIN DIN G

ADDITIVE 
GRIN DIN G

PUZZZO LAN IC/
MIN ERAL

RAW  
GRIN DIN G



APPLICATION FIELDS-
BALL MILL 



APPLICATION FIELDS-
BALL MILL 



APPLICATION FIELDS-
BALL MILL 



Roller Pres Semi Final Grinding Circuit

APPLICATION FIELDS-
BED BREAKAGE SYSTEMS



Vertical Roller Mill Application

APPLICATION FIELDS-
BED BREAKAGE SYSTEMS



APPLICATION FIELDS- SEPARATE GRINDING



MINERVA WORKING METHODOLOGY

ENERGY

QUALITY

CAPACITY

CLINKER FACTOR

Mea sure Eva lua te Simula te Pilot Test 
Run

Performa nce
Gua ra ntee



• Tip speed
• Feed capacity
• Ball charge
• Ball type (ceramic, steel)
• Ball size
• Disk types

• Energy consumption
• Quality improvement
• Additive maximization

TEST PARAMETERS

TEST OUTCOMES

TESTING PROCEDURE



Industrial
Data Set

Pilot Plant
Data Set

PAMIR SIMULATION STUDIES

• Ball Size

• Tip Speed

• Ball Charge

• Feeding Size

• Ball type

• Grinding Aid Dosage
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INDUSTRIAL RESULTS- BURSA CEMENT PLANT
Bursa  Cement Pla nt

1000

Applica tion Field

Gray cement

Capa city Increa se

%22

Energy Consumption Sa ving

%16



INDUSTRIAL RESULTS- ADANA CEMENT PLANT
Ada na  Cement Pla nt

3000

Applica tion Field

White cement

Capa city Increa se

%25

Energy Consumption Sa ving

%10

*a ccording to contra ct bonds



INDUSTRIAL RESULTS

Ea sy
O pera tion

O pera tor
Beha vior

Ea sy
Ma intena nce

W ea r
O bserva tions

Cha lla nges



Energy
Consumption
Decreasing

Additives
Maximising
Utilisation

Special
Cement
Production

Quality
Management



THANKS

www.minerva muhendislik.com.tr «

BE PART OF CHANGE!
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