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Health Risk Assessment of Coke Oven PAHs Emissions
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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 AKERMOD 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.
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Table 1  Non-carcinogenic health standards of PAHs
1 CASY RfC/mg*m ~3
Fig. 1 Technology roadmap of human health risk assessment 1 91-20-3 0.003
2 83329 0.21
1.2 3 86-73-7 0.14
4 120-12-7 1.0
5 206-44-0 0.14
6 129-00-0 0.11
N 1) CAS
( )
2 PAHs
Table 2 Carcinogenic health standards of PAHs
L3 CAS URFi/( pgem ) ™!
) 7 56-55-3 (a) 0.000 11
8 218019 0.000 11
( URFi) . URFi 9 205992 (b) 0. 000 11
1 em? 10 207-08-9 (k) 0.000 11
e 16 11 50-32-8 (a) 0.001 1
12 193395 (12 3-=d) 0.000 11
CR =EC x URFi 13 53703 (ah) 0.0012
EC = ( Ca x EF x ED) /( AT x 365 )
dea™")
CR:
; EC: pgem’; URF:
m’epg ! ; Ca: 55 6m
Mg'm_S, EF dea”'; ED: 6 330 t.
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Table 3 Emission of PAHs by the coke oven in the case
CAS Jtea™!
1 91203 Naphthalene 1.633
2 83329 Acenaphthene 0. 005
3 86-73-7 Fluorene 0. 345
4 120-12-7 Anthracene 0. 150
5 206-44-0 Fluoranthene 0.337
6 129-00-0 Pyrene 0. 569
7 56-55-3 Benzo a anthracene a 0.023
8 218-01-9 Chrysene 0.011
9 205-99-2 Benzo b flouranthene b 0. 005
10 207-08-9 Benzo k fluoranthene k 0. 005
11 50-32-8 Benzo a pyrene a 0. 002
12 193395 Ideno 1 2 3-ed pyrene 12 3=d 0. 003
13 53-703 Dibenz a h anthracene ah 0. 002
2.2 ( NCEP/NCAR)
2.2.1 AERMOD 25 N
16 km x 16 km N
200 m
AERMOD ( SRTM) 3
2007 90 m.
MM5 MM5
/ 4.
4 AERMOD
Table 4 Parameter list for AERMOD calculation
/(°)
0 ~360 (12, 1.2 ) 0.6 1.2 0.01
0 ~360 (3.4.5 ) 0.14 0.3 0.03
0 ~360 (678 ) 0.2 0.5 0.2
0 ~360 (9.10. 11 ) 0.18 0.7 0.05
/m 90 x90
2.2.2 Risk Analyst HHRAP 8
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Table 5 Parameter list of exposure scenarios 3
¢ ) 3.1 )
AT_cancer 70 a
6
AT_hazard 40 a
.65E ~0.97
BW 20 » 6. 65E-06 ~0.9
ED 40 a > 2
- 150 e 6. 78E-06 ~ 0. 99 2,
6 N
Table 6 Hazard index and carcinogenic risk assessment of the PAHs discharged by the coke oven
6. 65E-06 ~0.97 —
3. 15E-10 ~4. 58E-05 —
3.00E-08 ~4.38E-03 —
1. 83E-09 ~2. 66 E-04 —
2.92E-08 ~4.25E-03 —
6.28E-08 ~9. 15E-03 —
a — 8.59E-12 ~ 6. 64E-07
— 6.24E-12 ~9. 09E-08
b — 3.42E-12 ~4. 98E-07
k — 1.02E-12 ~ 1. 48E-07
a — 3.72E-11 ~5.42E-07
12 3=d — 1. 13E-14 ~ 1. 65E-09
ah — 7.87E-13 ~ 1. 15E-07
13 PAHs 6. 78E-06 ~0. 99 1. 82E-11 ~2. 65E-06
6. 64E-07 a > a
> b 1. 82E-
11 ~2. 65E-06 3.
1.0E-06 "
2. 65E-06
2
Fig. 2 Contour map of total hazard index by PAHs emission
1
3.2
6

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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