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Analysis of the Spatial Dlstrlbutlon of Heavy Metals in So;l from a Coklng Elant

and Its Dmvmg Factors ,f“ y Jadk" | ’
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(1. Institute e Geographic Science and Natgrdl Res(-)fjrces Research, Chmese Academy of Suences Beijing 100101 Chmd
2, Umversny of Chlnesq Academy of Sciencesy Beijing 100049 Chma)

Abstfact "Coking plants are=typical industrial pollutlon 51tes and may release heavy metals into the environment, posing a threat to
human hedlth Scholars have discovered that different types of hedvy metals are released during different coking production processes
and lead tp spatlal differences in heavy metals. Research on the spatial distribution and driving factors of pollutants in the soil inside
and outgide coking plants is important for sampling design, risk assessment, pollution prevention and control, etc.. Inverse distance
weight was used to analyze the spatial distribution of As, Cd, Cr, Cu, Hg, Ni, Pb, and Zn inside and outside of the coking plant. A
geo-detector was used to find out the difference in the driving factors for the spatial distribution of heavy metals between soil from inside
and outside the coking plant. The results showed that except As, Ni, and Zn, the overall background value rate of other heavy metals
was above 50%, and the continuity of the spatial distribution of heavy metals in the soil was poor. The coefficient of variation (CV)
exceeded 30%, representing a moderate variation. The average degree of CV inside the coking plant was Hg > Cd > As > Cu >Zn > Cr
>Pb > Ni, and the external average degree of CV was Hg > Cu > Cd > As >Zn > Pb > Cr > Ni. An analysis of heavy metal content
showed that the content of As, Cd, Cr, Pb, and Zn outside the coking plant was bigger than inside. According to geo-detector results,
the physicochemical properties factors with a large contribution rate to the spatial distribution of heavy metals inside and outside the
coking plant was the soil’s total nitrogen, organic matter, and available medium-micro element content. Pollution source factors that
contributed the most to the spatial distribution of heavy metals inside were the crude benzol and cold drum section, while the coke oven
and quench section determined the outside spatial distribution of heavy metals. The ¢ value of the strongest factor inside the coking
plant was more than 0. 5 while outside the coking plant it was less than 0. 5. According to the interaction detector result, the interaction
factors values of pollution sources and soil physicochemical properties to the inside spatial distribution of heavy metals was higher than
outside. According to the distribution and geo-detector results, the strongest physicochemical properties driving factors that determined
the inside and outside spatial distribution of heavy metals were relatively consistent. These factors were soil nutrient factors, which
mainly influenced the availability of heavy metals. The differences in the production processes led to the difference between the inside
and outside spatial distribution of heavy metals. The content of heavy metals outside the coking plant was higher than inside because the
heavy metals came from various pollution sources. The driving forces for the distribution of heavy metals inside the plant were higher
than outside and showed that the heavy metals inside of the plant were mainly from the coking plant. Heavy metal distribution inside the
coking plant was mainly driven by the pollution source factor of the coking refining process and coking water, while heavy metal

distribution outside the coking plant was mainly driven by the coking gas production process and other emission pollution source factors.
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Table 1~ Statistical results of heavy metal content inside and outside the coking plant
FoIR 5 FE ﬁ%jﬁﬁ_l f’i/J\ﬁ_] %i’gﬁ_l ﬁ‘(ﬁf)ﬁiﬁ TREH HR L ﬁi“riii'ﬁﬁ_l B SRR

/mg-kg /mg-kg /mg-kg /mg-kg /% /mg-kg /mg-kg /%
As i 13 9.14 0.55 2.90 2.18 75.1 7.61 20 7.7
As A 23 7.95 0.91 3.10 1. 68 54.2 7.61 20 5.7
Cd P 13 0. 46 0.09 0.14 0.11 78.6 0.09 20 100. 0
Cd A 23 0.57 0. 09 0.18 0.13 72.2 0.09 20 100. 0
Cr P 13 116. 40 36.94 70.28 22.69 32.3 68. 30 200 53.8
Cr A 23 109. 92 41.09 67.28 17. 69 26.3 68. 30 200 48.6
Cu AR 13 81.93 17.76 31.01 16.27 52.5 21. 80 2000 84.6
Cu AN 23 448. 18 17.76 78.30 116. 40 148.7 21. 80 2000 85.7
Hg AR 13 2.98 0.18 0.57 0.97 170. 2 0.04 8 100. 0
Hg A 23 0.64 0.02 0.13 0.16 123. 1 0.04 8 97.1
Ni P 13 56.50 28.40 37.21 7.62 20.5 25.00 150 100. 0
Ni AN 23 47.76 26.29 34.96 5.65 16.2 25.00 150 100. 0
Pb P 13 45. 68 19. 87 26.26 6. 66 25.4 21.50 400 84.6
Pb Hh 23 71.59 21. 61 29.09 10. 28 35.3 21.50 400 91.4
Zn P 13 171. 01 35.78 74.53 37.38 50.2 78. 40 250 30.8
Zn i 23 205.53 41.93 81.75 46.42 56. 8 78. 40 250 34.3

1)As.Cd,Cu Hg Ni 1 Pb #£H GB 36600-2018 Fi (1 i fH , 1Z EIbR AR HAE & Cr A Zn (Y FHHEME, PIKE Cr T &AL GB 15618-2018 &
6.5 <pH<7.5 LI b A FH A ARIfE , Zn i e (E3EHL GB 15618-2018 FLE M 6.5 < pH<7.5 LI AR
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Fig. 5 Results of the factor detector for heavy metals and physicochemical properties inside the coking plant
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