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Abstract

In this study, the polycyclic aromatic hydrocarbons (PAHs) organic pollutants in soil samples were determined by 
Soxhlet extraction- GCMS methods. Human health risks of as for 5 different sampling sites in the coking chemical 
plant were evaluated in four major Exposure routes, including oral intake, skin contact, inhalation the air pollutants of 
outdoor which from the soil surface, and inhalation the air pollutants of outdoor which from the soil lower layer. The 
results showed that the detection rate of 16 kinds precedent- controlled PAHs in the US Environmental Protection 
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and abroad. Based on the Technical Guidelines for Risk Assessment of 
Contaminated Sites (HJ25.3- 2014) [17], according to China's coking 
process and its pollution characteristics approved site type, choose 
to determine the exposure path to calculate the exposure, assess the 
carcinogenic risk and hazard quotient, calculate the risk control value, 
based on this, the contribution rate of carcinogenic risk of PAHs under 
di�erent Exposure route was analyzed. Constructing the human health 
risk assessment method of PAHs in the soil environment surrounding 
the coking industry unit in China, and provides the technical basis for 
the health risk assessment and prevention of PAHs in coking plant area 
in China.

Exposure route selection and exposure calculation: �e site of 
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quotient of inhalation the air pollutants of outdoor which from the soil 
lower layer, Dimensionless.

Based on total carcinogenic risk level, calculating separately the 
contribution rate of carcinogenic risk in the four exposure pathways 
(Formula 1), analyzing and determining the main contribution path to 
provide the basis for the follow- up risk prevention and control.

100i
i

i

CR
R

CR
� �u

�¦
                   (Formula 1)

And Ri-�e contribution rate of carcinogenic risk or hazard 
quotient under the exposure pathways, Dimensionless; CRi-�e level 
of carcinogenic risk or hazard quotient under the exposure pathways, 
Dimensionless. �CRi-Total carcinogenic risk or total hazard quotient.

Risk control value calculation: When the level of carcinogenic risk 
or hazard quotient exceeds the acceptable level, the risk control value 
for the corresponding exposure pathway should be calculated (Table 5).

Results and Discussion

Characteristics and PAHs content in coking plant

�e contents of soil pH, water and PAHs in the sampling sites of 
coking plant are shown in Table 6. �e results showed that soil in coking 
plant is basically weak acidity, pH distribution between 6.5-7, soil 
moisture content is generally low, the moisture content of 14 samples 
are between 10% and 20%, and 15% of the total sample are less than 
5%, �e PAHs content in the soil of the coking plant was 0.88-447.24 
mg/kg, �e content of Baa at 100 m was 447.24 mg/kg, and the content 
of Bbf at 100 m was 380.29 mg/kg, �ere is little di�erence between 0 
m sampling and 200 m sampling of �PAHs content, but the �PAHs 
content at 100 m was the largest.

Human health risk assessment of soil in coking plant

Carcinogenic risk: According to Tables 1-4 evaluation methods and 
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(a) ��PAHs comprehensive hazard quotient. 

 

(b)

 

Baa comprehensive hazard quotient

. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

(c)  Bbf comprehensive hazard quotiento . 

(d) Bap comprehensive hazard quotient. 
Figure 4: Hazard quotient of different sampling sites in the coking plant.

largest at a
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(a) Carcinogenic risk. 

(b) hazard quotient. 

Figure 5: The contribution ratio of different exposure pathways to human risk.

 
 

(a) Carcinogenic risk contribution rate of major pollutants

(b) Hazard quotient contribution rate of major pollutants
. 

Figure 6: The proportion of the main pollutants in the soil of coking plant to total pollutants.
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