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Health Risk Assessment of Coke Oven PAHs Emissions

BO Xin'?, WANG Gang’, WEN Rou*, ZHAO Chun-li', WU Tie', LI Shi-bei'’

(1. Appraisal Center for Environment & Engineering, Ministry of Environmental Protection, Beijing 100012, China; 2. State
Environmental Protection Key Laboratory of Numerical Modeling for Environment Impact Assessment, Beijing 100012, China;
3. Trinity Consultants, Hangzhou 310012, China; 4. School of Environment, Tsinghua University, Beijing 100084, China)
Abstract: Polycyclic aromatic hydrocarbons (PAHs) produced by coke oven are with strong toxicity and carcinogenicity. Taken typical
coke oven of iron and steel enterprises as the case study, the dispersion and migration of 13 kinds of PAHs emitted from coke oven were
analyzed using AERMOD dispersion model, the carcinogenic and non-carcinogenic risks at the receptors within the modeling domain
were evaluated using BREEZE Risk Analyst and the Human Health Risk Assessment Protocol for Hazardous Waste Combustion
(HHRAP) was followed, the health risks caused by PAHs emission from coke oven were quantitatively evaluated. The results indicated
that attention should be paid to the non-carcinogenic risk of naphthalene emission (the maximum value was 0.97). The carcinogenic
risks of each single pollutant were all below 1. 0E-06, while the maximum value of total carcinogenic risk was 2. 65E-06, which may
have some influence on the health of local residents.

Key words: health risk; PAHs; coking; carcinogenesis; atmospheric pollution
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Table 1  Non-carcinogenic health standards of PAHs

75 CASY i’ RfC/mg-m 3

1 91-20-3 % 0. 003

2 83-32-9 & 0.21

3 86-73-7 Vil 0.14

4 120-12-7 H 1.0

5 206-44-0 b 0.14

6 129-00-0 3 0.11
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Table 2 Carcinogenic health standards of PAHs

F5 CAS 4 URFi/ (g m=3) 7!
7 56-55-3  FIf(a) & 0.000 11
8 218-01-9  #IHdE 0.000 11
9 205-99-2  AF(b) 0.000 11

10 207-08-9 I (k)P 0.000 11

11 50-32-8  FJf(a)ik 0.001 1

12 193-39-5  EiJf(1,2,3-cd) 0.000 11

13 53-70-3 Z I (a,h) & 0.0012
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Table 3 Emission of PAHs by the coke oven in the case

P CAS WX 4 thc4 Hes /et
1 91-20-3 Naphthalene % 1.633
2 83-32-9 Acenaphthene )i 0. 005
3 86-73-7 Fluorene Vil 0.345
4 120-12-7 Anthracene Js 0. 150
5 206-44-0 Fluoranthene % 0.337
6 129-00-0 Pyrene B 0. 569
7 56-55-3 Benzo[ a] anthracene I a] B 0.023
8 218-01-9 Chrysene AIIE 0.011
9 205-99-2 Benzo[ b ] flouranthene I [b] R 0. 005

10 207-08-9 Benzo| k ] fluoranthene FIE (k] D 0.005
11 50-32-8 Benzo[ a] pyrene #FIt[alit 0. 002
12 193-39-5 Ideno[ 1,2 ,3-cd ] pyrene BidF[1,2,3-cd] i 0.003
13 53-70-3 Dibenz[ a,h ] anthracene ZRFF[a,h] & 0. 002
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Table 4  Parameter list for AERMOD calculation

ST X/ () B 1T R i SR HERE E
0 ~360 KZE(12, 1.2 H) 0.6 1.5 0.01
WES 0 ~360 HE(3.4.5H) 0. 14 0.3 0.03
0 ~360 H&E(6.7.8 1) 0.2 0.5 0.2
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Table 5  Parameter list of exposure scenarios
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Table 6 Hazard index and carcinogenic risk assessment of the PAHs discharged by the coke oven
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Fig. 3 Contour map of total carcinogenic risk by PAHs emission
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Table 7 Comparison of coke oven protective distances
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