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Abstract
sludge after application in the seedling nursery of Pinus tabulaeformis Carr., so as to provide a basis for judging the feasibility of its application
and determining its application rate.[ Method ] In the existing 18-year-old Pinus tabulaeformis seedling nursery, a randomized block experiment
design was adopted, and 6 application levels were set at 0, 1, 2, 3, 4, and 5 kg/m” to apply the sludge products. The contents of eight heavy
metals such as copper (Cu), nickel (Ni), chromium (Cr), zinc (Zn), cadmium (Cd), mercury (Hg), arsenic (As) and lead (Pb) in

[ Objective ] To explore the accumulation of heavy metals and pollution risks of the anaerobic digestion products of urban sewage

the soil were determined.The potential ecological risk index method was used to evaluate the soil environmental quality under different treat-
ments. [ Result] The five heavy metals of copper, nickel, chromium, zinc, and lead showed a trend of first decreasing and then increasing with
the increase in the application amount of sludge products, and the contents of copper and zinc in sludge products were significant higher in the
control group than those in the treatment of 4 kg/m” in the soil layer between 0—20 and 20-40 e¢m ( P< 0.05) ;variation in the content of arse-
nic and mercury was not significantly.The change trend of the total amount of heavy metals in different soil layers with increasing fertilization is
similar, and the minimum value appeared at the treatment of 4 kg/m’ in the 0—20 cm soil layer. The heavy metal cadmium has the potential
risk of pollution, and the potential ecological risk index is the lowest under the treatment of 4 kg/m’.Other heavy metals acting alone or 8 kinds
of heavy metals acting together are all at low risk level.[ Conclusion ] Considering the ecological risk of cadmium and the change of heavy metal
content, it is more appropriate to control the dosage of sludge products at 4 kg/m’ in the nursery land of large-scale seedling transplantation
and cultivation of Pinus tabulaeformis.
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Table 1 Evaluation standard of potential ecological risk index
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Table 2 Background value and toxicity response coefficient
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Heavy metal Reference limit value Toxicity response
element mg/kg coefficient
Cu 100 5

Ni 100 5

Cr 200 2

Zn 250 1

Cd 0.3 30

Hg 2.4 40

As 30 10

Pb 120 5
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Note : The reference limit values in the table are derived from the soil risk
screening value of agricultural land in GB15618-2018 Soil Environ-
mental Quality Standards,and are calculated based on the value un-
der the standard of 6.5<pH<7.5
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Fig.1 The change characteristics of heavy metals in soil under different treatments
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Table 3 Results of potential ecological risk assessment of heavy metals in soils with different treatments

4h3 = E/ RIflp AN
Treatment Soil layer Cu Ni Cr n cd He As b RI value Pollution
cm level
CK 0~20 0.70 1.88 0.64 0.25 14.67 8.09 1.93 0.78 28.94 1%
20~40 0.67 1.80 0.59 0.23 14.67 8.61 1.69 0.78 29.03 1%
40~60 0.62 1.78 0.57 0.23 30.33 10.01 1.70 0.65 45.90 1%
T, 0~20 0.55 1.65 0.60 0.12 53.00 2.64 1.70 0.78 61.04 (i
20~40 0.53 1.63 0.63 0.12 85.67 3.23 1.77 0.78 94.36 1%
40~60 0.60 1.72 0.69 0.13 63.67 4.56 1.79 0.65 73.80 1%
T, 0~20 0.53 1.63 0.62 0.12 31.67 2.24 1.53 0.72 39.07 1%
20~40 0.53 1.67 0.57 0.12 7.00 7.44 1.90 0.75 19.98 (i
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40~60 0.33 1.40 0.36 0.09 5.33 10.92 1.45 0.75 20.64 1%
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20~40 0.23 1.18 0.26 0.11 3.00 7.65 1.71 0.29 14.45 1%
40~60 0.53 1.70 0.37 0.20 3.00 3.46 1.87 0.36 11.50 1%
T, 0~20 0.47 1.28 0.50 0.21 32.33 7.37 1.68 0.58 44.42 1%
20~40 0.62 1.38 0.64 0.23 39.67 9.73 1.71 0.58 54.56 1%
40~60 0.35 1.42 0.44 0.18 35.67 6.57 1.71 0.43 46.76 1%
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