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Effects of Utilization of Irradiated Sewage Sludge on Environment

ZHAO Yong-fu'?, ZHENG Zheng', MU Yan-yan', YUAN Shou-jun'

(1. School of Environment, Nanjing University , Nanjing 210093, Chinaj; 2. Institute of Atomic Energy, Jiangsu Academy of Agri-
cultural Sciences, Nanjing 210014, China)

Abstract: Both field trial and pot experiment were conducted for 3 years to study the effects of irradiated sewage sludge on some
soil properties. The results obtained from the field trial showed that contents of soil organic matters, total N, total P, available N
and available P increased with the increment of the irradiated sewage sludge added to field, and the contents of available N in
swage sludge also increased after irritation. The water holding capacity for the soil increased with the increment of sewage sludge
applied, but it was adverse for the bulk density and pH of the soil. The amount of sewage sludge applied had a markedly influence
on salt contents of the soil, while the electronic conductivity of the soil with sewage sludge applied at 80 t-hm™ were three times
in field trial and 24 times in pot experiment higher than that for the control treatment (without sewage sludge). It has also been
found that application of sewage sludge could decrease soil pH and increase the concentrations of heavy metals in soil, as the
concentrations of Cu, Zn and Cd in soil were discovered to exceed the second category of the environment quality standard. An—
other eluviated experiment was conducted in PVC tubes for 12 weeks to simulate the effect of swage sludge on the quality of un—
derground water, the results gained indicated that contents of NO;—N and P in percolate exceeded the first and second categories
of surface water quality standard when sewage sludge was applied at 80 t-hm™, but it did not exceed the third category when the
amount of sewage sludge was raised to 120 t-hm™. Application of irradiated swage sludge could amplify this trend.
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Table 1 Physical and chemical characteristics of the soil studied

e AN 4P oM BN P WK Cu In Cd Pb pH

/g kg /% /ng « ke (1:1)

e+ 0.81 0.17 0. 57 73.0 7.6 170.3 — — — — 7.08
2+ 2.05 1.36 2.96 222.1 123.9 166. 3 42.1 128 0.23 26.8 7.22
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Table 2 Effects of Irradiation on physical and chemical characteristics of sewage sludge

s &N 4P OM HAN H P HA K Cu Zn Cd Pb EC pH
/g + kgt 1% /mg * kg™ /s« .m? (1)

pajiGe 43.0 11.2 41.4 3778b 415.6 713.9 227 1348 5.5 83 92.3 6.68
R 473 10.3 41.0 4 344" 472.5 694.0 205 1320 52 80 91.4 6.87
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Figure 1 Effect of normal and irradiated sewage sludge at various levels on nutrients of soil (loess)
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Table 3 Effects of normal and irradiated sewage sludge at various levels on the physical and chemical characteristics of the soil

PO CKo CKi1 SSi SS2 SSs SS4 IS: IS ISs IS4
5P« hm™® 0 0 20 40 60 80 20 40 60 80
WHC(H /) /% 27.2 28.1 30.2 30.8 32.6 335 30.5 30.8 33.6 345
BD/g * cm™ 1.30 1.32 1.28 1.23 1.19 1.18 1.27 1.21 1.16 1.05
EC(HI[A]) /dS * m™ 3.12 35 54 6.6 8.0 9.4 52 6.5 7.8 9.2
EC(##X) /dS + m™ 4.80 50.5 57.8 75.0 97.9 114.2 56.2 78.3 98.5 118.1
pH(H[A]) 6.97 6.90 6.85 6.60 6.50 6.41 6.75 6.70 6.50 6.45
pHEAR) 7.05 7.08 6.36 6.20 6.12 5.96 6.36 6.20 6.10 5.85

. P=0.05
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Figure 2 Effect of normal and irradiated sewage sludge at various levels on heavy metal accumulation of soil
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Figure 3 Effect of normal and irradiated sewage sludge at various levels on quality of underground water
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