
Cement Energy & Carbon Reduction 
Opportunities Workshop by DOE.
San Francisco, CA

CO2 Mitigation Opportunities and 
Challenges in the Cement Industry

September 29th, 2009

By Adolfo Garza, Climate Change Director

1



CEMEX, A GLOBAL INDUSTRY LEADER

Founded in 1906 in Mexico

Extended global reach to more than 50 countries

Leadership positions in cement, aggregates and read y-mix

Diversified portfolio of assets

Trade relationships with more than 100 nations

Listed in the NYSE

Top three in each of our core businesses



TODAY CEMEX HAS OPERATIONS IN 5 CONTINENTS
Cement plants controlled 64

Capacity 95.6M MT

Ready-mix 2,288

Aggregates 493

Land dist centers 253

Marine terminals 88



CEMEX Company Profile  in USA

One of the top building materials producers in USA

Produce Cement, Aggregates, Ready-mix concrete and 

concrete products

Have operations in 35 states

14  cement manufacturing facilities

370 ready-mix concrete plants

> 115 aggregate quarries

Approx. 30 fly ash, 60 block and 50 concrete pipe p lants



CEMEX OPERATIONS IN THE U.S.

5

14 Cement Manufacturing facilities in USA 

16.4 M tons cement/yr



CO2 Emissions Reduction Levers

Energy Efficiency                                               Short term

Alternative Fuels

Clinker Substitution

Renewable Energy (indirect)

Capture and Sequestration (CCS)                       Long term 



Reduction Levers – Energy Efficiency
Energy efficiency projects successfully implemented in Cemex USA

– Typical Energy Efficiency projects:
• High efficiency process equipment (fans, classifiers, cyclones, etc..)
• Using Variable Speed Drives wherever possible
• Moving from surface to underground mining
• Automation of compressed air system by using modern energy efficient compressors
• Optimization of equipment by avoiding idle running
• Improvement of plant control systems and upgrade of plant lighting systems

– Save  Energy Now assessments of DOE – Industrial Technology Program (ITP) in the 
areas of Process Fans, Compressed air systems and Pumps.

– A company wide Energy Management Program in place following EPA Energy Star 
guidelines

Energy Efficiency
– Energy traditionally has been main cost driver in the industry 
– Efficiency of BAU has reached practical limit, little potential for further improvements
– Replacement of outdated technology over time 

Main barriers - Reduction of process emissions from calcination
– Very little potential due to chemistry of the process
– Depends to a large degree on availability of suitable alternative raw materials



Energy efficiency has reached practical limit

Source : U. Maas (ThyssenKrupp Polysius), Chances and Limitations of Technology 
Developments, WBCSD – CSI Workshop, Washington, May 2008.



Reduction Levers – Alternative Fuels
In an effort to lower its CO2 emissions and to prepare for CO2 legislation, 
CEMEX has heavily increased the substitution rate during the last few 
years.

Alternative Fuels - Main barriers are structural
• Waste management legislation
• Permitting practices for cement plants
• Public acceptance of co-firing
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Reduction Levers – Clinker Substitution

Clinker substitutes challenges
– Restricted by cement standards and building codes
– Availability of suitable material limited
– Most slag worldwide already in use as clinker substitute
– Fly ash faces quality issues
– Future climate change policies might impact availability of substitutes

– More recycling of steel
– Less coal-fired power generation
– Availability and quality of ashes from Utilities with CCS plant ?

– Occasionally, barriers due to common practice



Renewable Energy (indirect CO2 mitigation )
– Process Waste Heat Recovery for Power Generation

– Wind power

– Solar

Challenges for Renewable Energy projects
– Not financially viable without governmental aid.   Current Aid 

programs are not many except in the state of California 

– Challenges related to overloaded transmission lines, the grid 
cannot accept additional load

Reduction Levers - Renewable Energy  



Reduction Levers – CCS

CO2 Capture Technologies for the Cement industry
– Commercial Amines Technology is energy intensive and not very compatible with  

the Cement Process Technology. Environmental concerns with amine waste.
– Chilled Ammonia. Concerns on power consumption.
– Potential suitable Capture Technologies

• Calcium Cycle
• Sodium Dry Carbonate process
• Oxy-combustion

– Algae

Carbon Capture and Sequestration ( CCS ) – challenges
– Requires significant technological and financial support

• Research and Development 
• Regulatory framework – fair risk-sharing between public and private sectors
• Infrastructure (pipeline networks, storage sites)
• Reasonably predictable, long-term CO2 market



Calcium Cycle

Raw Mill Calcium CycleKiln StackBaghouse

Carbonation
CaO(s) + CO2(g) � CaCO3(s)
Exothermic = -1690 BTU/lb CO2
Operating Temperature < 650oC

Calcination
CaCO3(s) � CaO(s) + CO2(g)
Endothermic = 1690 BTU/lb CO2
Operating Temperature > 850oC
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RTI’s Dry Carbonate Process
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CO2 Emissions Reduction Levers - Conclusions

Only one lever under full control of the cement industry
– Energy efficiency – very small improvement potential

Potential of other traditional levers depends on factors external 
to the industry

– Particularly availability of suitable fuels and materials
– Partly regulatory framework and public perception

CCS is still far away
– Development and early deployment definitively require 

massive financial support
– Long-term potential depends on appropriate regulatory 

framework (carbon market or direct support, rules for 
geological storage)




