
Accepted Manuscript

Polycyclic aromatic hydrocarbons (PAH) and their genotoxicity in exhaust emissions
from a diesel engine during extended low-load operation on diesel and biodiesel fuels

Michal Vojtisek-Lom, Martin Pechout, Luboš Dittrich, Vít Beránek, Martin Kotek,
Jaroslav Schwarz, Petr Vodička, Alena Milcová, Andrea Rossnerová, Antonín
Ambrož, Jan Topinka

PII: S1352-2310(15)00206-X

DOI: 10.1016/j.atmosenv.2015.02.077

Reference: AEA 13673

To appear in: Atmospheric Environment

Received Date: 6 May 2014

Revised Date: 26 February 2015

Accepted Date: 28 February 2015

Please cite this article as: Vojtisek-Lom, M., Pechout, M., Dittrich, L., Beránek, V., Kotek, M.,
Schwarz, J., Vodička, P., Milcová, A., Rossnerová, A., Ambrož, A., Topinka, J., Polycyclic aromatic
hydrocarbons (PAH) and their genotoxicity in exhaust emissions from a diesel engine during extended
low-load operation on diesel and biodiesel fuels, Atmospheric Environment (2015), doi: 10.1016/
j.atmosenv.2015.02.077.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.atmosenv.2015.02.077


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT
1 

Polycyclic aromatic hydrocarbons (PAH) and their genotoxicity in exhaust emissions from a diesel 1 

engine during extended low-load operation on diesel and biodiesel fuels. 2 

 3 

Michal Vojtisek-Lom [a,b,corresponding author] 4 

Martin Pechout, Luboš Dittrich [b] 5 

Vít Beránek [a] 6 

Martin Kotek [c] 7 

Jaroslav Schwarz, Petr Vodička [d] 8 

Alena Milcová, Andrea Rossnerová, Antonín Ambrož, Jan Topinka [e] 9 

 10 

[a] Center of Vehicles for Sustainable Mobility, Faculty of Mechanical Engineering, Czech Technical 11 

University in Prague, Technicka 4, 166 07 Prague, Czech Republic, michal.vojtisek@fs.cvut.cz, phone 12 

(+420) 774 262 854 13 

[b] Department of Vehicles and Engines, Faculty of Mechanical Engineering, Technical University of 14 

Liberec, Studentska 2, 461 17 Liberec, Czech Republic 15 

[c] Technical Faculty, Czech University of Life Sciences, Kamýcká 129, 165 21, Prague, Czech Republic  16 

[d] Institute of Chemical Process Fundamentals of the Czech Academy of Sciences, Rozvojova 2/135, CZ-17 

165 02 Prague 6 – Suchdol, Czech Republic  18 

[e] Institute of Experimental Medicine of the Czech Academy of Sciences, Vídeňská 1083, Prague 4, 19 

Czech Republic 20 

 21 

Abstract 22 

This paper investigates the effects of emissions including carcinogenic polycyclic aromatic 23 

hydrocarbons (cPAH) of a conventional diesel engine without a particle filter. Experiments were carried 24 

on during extended idle and during a loaded operation immediately following the extended idle. Extended 25 

low-load operation of diesel engines due to idling and creep at border crossings, loading areas and in 26 

severe congestion has been known to deteriorate the combustion and catalytic device performance and to 27 

increase the emissions of particulate matter (PM). A conventional diesel engine was coupled to a 28 

dynamometer and operated on diesel fuel and neat biodiesel alternately at idle speed and 2% of rated 29 

power and at 30% and 100% load at intermediate speed. Exhaust was sampled on fiber filters, from which 30 

the content of elemental and organic carbon and polycyclic aromatic hydrocarbons (PAH), including 31 

cPAH and benzo[a]pyrene (B[a]P) have been determined. The emissions of cPAH and B[a]P have 32 

increased 4-6 times on diesel fuel and by 4-21% on biodiesel during extended idling relative to a short 33 

idle and 8-12 times on diesel fuel and 2-20 times during subsequent operation at full load relative to 34 
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