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The process of making cement:

= Raw material is processed through a mill and fed counter-flow into the
cement kiln which operates at 1500°C melting the rock to produce
clinker. This clinker is then further ground to a fine cement powder.
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1. Consistent composition and heat value (heat generated from combustion of
fuel).

The potential emissions released.

Potential to adversely affect humans and the environment.
Resulting cement quality.

Physical state and properties of the fuel.

Economic viability.
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Only if all of these criteria are met will the fuel be used in the cement industry.
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= Petroleum coke (petcoke) is produced
in the oil refining industrylY

= Qil refining is extracting crude oil from
the ground and processed in an oil
refinery.

= Products from the oil refining industry
include gasoline used in vehicles,
kerosene used in home heaters and jet
fuels, diesel fuels used in heavy
machinery, lubricants for motors, and
heavy fuels such as petcoke which are
used in industrial processes such as
cement manufacturing).

= |Increased need for gasoline

worldwide has lead to an increased
production of petcoke.

= Canada currently has abundant

petroleum coke stockpiles. Bl
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= Petroleum Coke Composition

= The specific chemical composition of Petcoke depends on the composition of the petroleum
feedstock used in refining.

= Petcoke is primarily carbon based but other elements, such as nitrogen, sulphur, nickel are also
captured within Petcoke’s carbon matrix.

= Petroleum Coke Properties

= Physical qualities exist well outside the ambient range- it does not readily melt, dissolve, or boill.
= Petcoke is essentially inert and does not readily react. [l
= Petcoke is not biodegradable, nor does it bio-accumulate substances into its structure. [
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= If working directly with petcoke on a daily
basis you can become come in contact
with PM 2.5 dust via inhalation or skin
contact.

= “Effects were to be non-specific
responses of the respiratory tract to high
concentrations of dust particles rather
than compound specific effects.” [ [2]
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1. Consistent composition and heat value (heat generated from combustion of

fuel).

. Petcoke has a high heat value, meaning less fuel is required to run the Kkiln.
2. The potential emissions released.

" The flow of the raw materials counter flow to the hot kiln gases means some of the elements which would have

been emitted into the air are captured in the cement.

" Extremely high temperatures and complete combustion eliminate some of the organic materials found in fuel.
3. Potential to adversely affect humans and the environment.

" Petcoke also has little to no heavy metal concentration, and meets MOECC requirements regarding trace

elements and leachates.

4.  Resulting cement quality.

. Its extensive use in the cement industry also means that the effects of Petcoke on the cement, the plant, and
the environment, are well known.

5. Physical state and properties of the fuel.

. Its stable physical and chemical properties mean that the storage and handling of Petcoke is safe.
6. Economic viability.
. Increased gasoline consumption worldwide means petcoke is readily available.
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= The flow of the raw materials counter flow to the hot kiln gases means some of the elements which would
have been emitted into the air are captured in the clinker. This is referred to as a “scrubbing” effect. [

= Sulphur dioxide reacts chemically with calcium, sodium, and potassium from the raw mix.
= Other impurities within petcoke are trapped in the clinker.[8]

= Because of this, cement kiln operations which are fueled using petcoke result in lower emissions than
other operations that use petcoke. For example, industrial sized furnaces which use petcoke do not have
this scrubbing effect and therefore have higher emission levels. 6]

= Ultimately it is important that at St Marys Cement, we put a focus on what leaves our stack, as this is the
true emission values from our process, as opposed to potential releases.
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= Petcoke has been used at St Marys Cement intermittently for over 35 years.

= We do regular testing of the petcoke used on site.

= Petcoke onsite is coated with surfactant which decreases the chances of particles becoming airborne.
= The MOECC has requirements for monitoring emisisons from cement plants.

= QOur Continuous Emissions Monitoring system collects close to 70,000 points of data every day to

ensure we are meeting MOECC requirements for emissions.
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» Petcoke has a high heat value » Less fuel is required to power the kiln.
« Less fuel means less transportation emissions.
« Using less fuel means less CO2 emissions, less
NOx emissions, and less SOz emissions.

« Emissions are mitigated « SO0:2generated from petcoke combustion is
captured in the cement product.
« NOx emitted from petcoke combustion is
managed using an Selective Non-Catalytic
Reduction System (SNCR).

« Physical composition « Physical qualities exist well outside the ambient

range- it does not readily melt, dissolve, or boil.

» Petcoke is essentially inert and does not readily
react. [1]

« Petcoke is not biodegradable, nor does it bio-
accumulate substances into its structure. [1]

« Storage of petcoke on site is managed by
surfactant.

* Low ash content * Less particulate is left after burning.

14

R —————————————




References 'llVotorantim

Cimentos

Life is made to last
BACKUP

(1]

[2]

(3]

(4]

[5]

(6]

(7]

(8]

A. Andrews and R. K. Lattanzio, "Petroleum Coke: Industry and Environmental Issues," Congressional Research Service,
2013. http://www.nam.org/CRSreport/

D. R. Klonne, J. M. Burns, C. A. Halder, C. E. Holdsworth and C. E. Ulrich, "Two-Year Inhalation Toxicity Study of Petroleum
Coke in Rats and Monkeys," American Journal of Industrial Medicine, no. 11, pp. 375-389, 1987.
https://onlinelibrary.wiley.com/doi/abs/10.1002/ajim.4700110312

J. Hill, A. Karimi and M. Malekshahian, "Characterization, gasification, activation, and potential uses for the millions of
tonnes of petroleum coke produced in Canada each year," Canadian Journal of Chemical Engineering, vol. 92, no. 9, pp.
1618-1626, 2014. https://onlinelibrary.wiley.com/doi/abs/10.1002/cjce.22020

N. Madloola, R. Saidura, M. Hossaina and N. Rahim, "A critical review on energy use and savings in the cement industries,"
Renewable and Sustainable Energy Reviews, vol. 15, pp. 2042-2060, 2011.
https://s3.amazonaws.com/academia.edu.documents/34600129/Cement Manufacturing Process.pdf?AWSAccessKeyld=AKI
AIWOWYYGZ2Y53UL3A&EXpires=1527812064&Signature=9gGVIIMUPej6y9xPYgurMuul2Eg%3D&response-content-
disposition=inline%3B%?20filename%3DA critical review on energy use and savi.pdf

The Pembina Institute and Environmental Defence, "Alternative Fuel Use in Cement Manufacturing," Cement Association of
Canada and Holcim (Canada) Inc., 2014. https://environmentaldefence.ca/wp-content/uploads/2016/01/White-Paper-on-
Alternative-Fuels-in-Cement-rC.pdf

H. G. v. Oss and A. C.Padovani, "Cement Manufacture and the Environment: Part II: Environmental Challenges and
Opportunities," Journal of Industrial Ecology, vol. 7, pp. 93-126, 2003.
https://onlinelibrary.wiley.com/doi/abs/10.1162/108819803766729212

P. C. Hewlett, Lea's Chemistry of Concrete and Cement, New York: John Wiley & Sons Inc., 1998.

Reuters Staff, "India govt plans to propose nationwide ban on petcoke as a fuel: sources," Reuters, 12 May 2018.
https://www.reuters.com/article/us-health-pollution-india-petcoke/india-govt-plans-to-propose-nationwide-ban-on-petcoke-
as-a-fuel-sources-idUSKCN1ID095

15



http://www.nam.org/CRSreport/
https://onlinelibrary.wiley.com/doi/abs/10.1002/ajim.4700110312
https://onlinelibrary.wiley.com/doi/abs/10.1002/cjce.22020
https://environmentaldefence.ca/wp-content/uploads/2016/01/White-Paper-on-Alternative-Fuels-in-Cement-rC.pdf
https://onlinelibrary.wiley.com/doi/abs/10.1162/108819803766729212
https://www.reuters.com/article/us-health-pollution-india-petcoke/india-govt-plans-to-propose-nationwide-ban-on-petcoke-as-a-fuel-sources-idUSKCN1ID095

References 'IIVotorantim

Cimentos

Life is made to last
BACKUP

(9]

[10]

[11]

[12]

N. Madhavan, "Blanket ban on petcoke not a wise move," The Hindu Business Line, 29 November 2017.
https://www.thehindubusinessline.com/opinion/blanket-ban-on-petcoke-not-a-wise-move/article22258148.ecel

A. Aranda-Uson, G. Ferreira, A. M. Lopez-Sabirdn, E. L. Sastresa and A. S. d. Guinoa, "Characterisation and Environmental
Analysis of Sewage Sludge as Secondary Fuel for Cement Manufacturing," CHEMIICAL ENGIINEERIING TRANSACTIONS: A
publication of The Italian Association of Chemical Engineering, vol. 29, pp. 457-462, 2012.
https://www.researchgate.net/publication/278111849 Characterisation and Environmental Analysis of Sewage Sludge a
s Secondary Fuel for Cement Manufacturing

C. Koroneos, G. Roumbas and N. Moussiopoulos, "Exergy analysis of cement production," Int. J. Exergy, vol. 2, no. 1, pp.
55-68, 2005. https://www.environmental-expert.com/Files/6471/articles/6396/f111016482793512.pdf

E. Benhelal, G. Zahedi, E. Shamsaei and A. Bahadori, "Global strategies and potentials to curb CO2 emissions in cement
industry," Journal of Cleaner Production, vol. 51, pp. 142-161, 2012.
https://s3.amazonaws.com/academia.edu.documents/39977040/1-s2.0-S0959652612006129-
main.pdf?AWSAccessKeyld=AKIAIWOWYYGZ2Y53UL3AREXxpires=1527812459&Signature=24fviV4z62Ev%2FKho305fytFTaB
A%3D&response-content-disposition=inline%3B%20filename%3DGlobal strategies and potentials to curb.pdf

16



https://www.thehindubusinessline.com/opinion/blanket-ban-on-petcoke-not-a-wise-move/article22258148.ece1
https://www.researchgate.net/publication/278111849_Characterisation_and_Environmental_Analysis_of_Sewage_Sludge_as_Secondary_Fuel_for_Cement_Manufacturing
https://www.environmental-expert.com/Files/6471/articles/6396/f111016482793512.pdf

