
Diesel Particulate Matter

Allison Golsby 
MEngSc (MinIndMan), MMinEng (MineGeomech), GradDipMVent, MAusIMM(CP), RPEQ

Chief Executive Officer

GPO Box 358 allison@consultmine.com.au

Brisbane Qld 4001 P 07 3419 0888

www.consultmine.com.au

Thursday 11 June 2015

Presentation



Diesel Particulate matter

� What

� Why 

� How

� Way forward

� Solutions

http://blogs.dickinson.edu/ecofeminism/2012/04/13/the-facts-are-in-front-of-your-face/ 11 June 2015



Diesel Particulate 

Matter

Estimated prevalence of exposure to occupational
carcinogens in Australia (2011–2012)
Renee N Carey,1 Timothy R Driscoll,2 Susan Peters,1 Deborah C Glass,3 Alison Reid,1
Geza Benke,3 Lin Fritschi1

� What do you know of DPM?

� What are the consequences?

� How can they be controlled?

� Drivers, rail workers and 

miners 



� What?

http://www.technology.matthey.com/images/articles

/53/1/Twigg-53-1-jan09-f1.jpg 05 June 2015

� Diesel exhaust as a carcinogen

� Complex mixture –particulate and gas phase

� Like other combustion mixtures (tobacco smoke)

� DPM is a component of ambient PM2.5, generally about 6-10% of PM2.5 

although may be up to 36%



Diesel 

Particulate 

Matter

Contaminant Note
Particulate extract 
mass concentration

acetaldehyde IARC Group 2B carcinogens

acrolein IARC Group 3 carcinogens

aniline IARC Group 3 carcinogens

antimony compounds
Toxicity similar to arsenic 
poisoning

arsenic
IARC Group 1 Carcinogens, 
endocrine disruptor

benzene IARC Group 1 Carcinogens

beryllium compounds IARC Group 1 Carcinogens

biphenyl It has mild toxicity.

bis(2-ethylhexyl) 
phthalate

endocrine disruptor

1,3-Butadiene IARC Group 2A carcinogens

cadmium
IARC Group 1 Carcinogens, 
endocrine disruptor

chlorine Byproduct of Urea injection

chlorobenzene
It has "low to moderate" 
toxicity.

chromium compounds IARC Group 3 carcinogens

cobalt compounds

cresol isomers

cyanide compounds

http://en.wikipedia.org/wiki/Diesel_exhaust 11 June 2015

� contains 
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Particulate 

Matter

Contaminant Note
Particulate extract mass 
concentration

dibutyl phthalate endocrine disruptor

1,8-dinitropyrene Carcinogen[citation needed]

dioxins and dibenzofurans

ethylbenzene

formaldehyde IARC Group 1 Carcinogens

inorganic lead endocrine disruptor

manganese compounds

mercury compounds IARC Group 3 carcinogens

methanol

methyl ethyl ketone

naphthalene IARC Group 2B carcinogens

nickel IARC Group 2B carcinogens

3-Nitrobenzanthrone
One of the strongest 
carcinogens known

0.6 to 6.6 ppm

4-nitrobiphenyl 2.2 ppm

phenol

phosphorus

polycyclic organic matter, 
including polycyclic aromatic 
hydrocarbons (PAHs)

Pyrene 3532–8002 ppm

Benzo(e)pyrene 487–946 ppm

Benzo(a)pyrene IARC Group 1 carcinogen 208–558 ppm

Fluoranthene 3399–7321 ppm

propionaldehyde

selenium compounds

styrene IARC Group 2B carcinogens

toluene IARC Group 3 carcinogens

xylene isomers and mixtures: 
o-xylenes, m-xylenes, p-
xylenes

IARC Group 3 carcinogens

� contains 



http://www.intechopen.com/books/biodiesel-feedstocks-production-and-applications/physico-chemical-characteristics-of-particulate-emissions-from-diesel-engines-fuelled-

with-waste-coo 11 June 2015

� Emissions are 

complex

� Fuel

� type and age 

of engine

� tuning and 

maintenance

�emissions 

control system

�Use

�Many benefits 

to using 

monitoring 

and controls



� Studies adjusted for 

tobacco

� showed positive 

trends for lung cancer 

risk

� 2-3 fold increased risk 

in highest cum or 

average exposure 

categories

� 40% increased risk in 

workers based on 

work history and 

history of dieselization, 

� 70-80% increased risk 

with duration but not 

cumulative exp.
http://en.wikipedia.org/wiki/Particulates#/media/File:Airborne-particulate-size-chart.jpg 11 June 2015



� Study-

� 15-40% increase in risk in workers w/ regular exposure

� increased risk with longer duration of employment

doubling of risk at 20 years

� Bladder cancer

�Cardiovascular disease

�Heart attacks

� Strokes

� Tooth decay

� Lung cancer

� Respiratory disease

�Mouth cancer

�Modes of absorption

https://www.dieselnet.com/tech/health_pm.php#noncancer 11 June 2015



The risk of developing lung cancer from DPM increases with 

every small increase in particulate matter. An increase of 

10µg/m3 in PM2.5 equates to a 40 per cent increase in the life 

time risk of developing lung cancer. *

Long-term exposure to the current advisory level of PM2.5 of 

8µg/m3 equates to smoking 2.4 cigarettes daily.*  

http://www.dwd.de/bvbw/appmanager/bvbw/dwdwwwDesktop;jsessionid=QhLcJ4KbFyYj2Xd2Y6GKVzXplpQ1Yhptn8fYCnmGzvjm5phLBXnT!390563669!992896672?_nfpb=true&_windowLabel=dwdwww_main_b
ook&portletMasterPortlet_i1gsbDocumentPath=Navigation%2FForschung%2Fchemie__der__atmos%2FGAW%2Fgr__vert__de__node.html%3F__nnn%3Dtrue&switchLang=en&_pageLabel=dwdwww_result_page 
11 June 2015

*from the American Cancer Prevention II Study2 (NSW Coal 

Mining Benchmarking Study Consultation, Clare Walter).  



� Solutions

� Controls

� Total mass vs particle size 

� Filtration

� PPE

� Engine modification

� Regulation (WA, Qld)

� Monitoring

� Cross detection

� Do we need to reinvent the wheel

� Value proposition

� Diesel tag boards

� Fuel optimisation

� Ventilation optimisation

� Reducing risk
http://africanspotlight.com/2012/06/13/diesel-exhaust-fumes-are-major-cancer-risk-says-who/picture-9-102/ 11 June 2015
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Thank you.

Questions?


