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Components change of sewage dudge by month and land application
in Shaanxi Yangling Sewage Treatment Pant

SUN Xi-ning* ,ZHAN G Zeng-giang' ,ZHAN G Yong-tao' ,HAN Wan-fei' L1 Yan-xia’
(1 College of Science, Northwest A & F University, Yangling, Shaanxi 712100, China;
2 Institute of Geographical Sciences and Natural Resources Research, Chinese Academy of Sciences,Beijing 100101, China)

Abdgract : It is suggested that the heavy metal limitsin sewage dudge for land application should be
modified to promote the safety reuse of sewage dudge in China. The contents of nutrition (N ,P,K) and
heavy metals (Cd,Pb,Zn,Cu,Cr ,As and Hg) in the sewage dudge of Yangling Sewage Treatment Plant
were investigated from February to November ,2005. The results showed that it had high organic matter ,
total nitrogen (TN) and total phosphor (TP) ,in which the contentsof organic matter ,total nitrogen ( TN)
and total phosphor (TP) were 361.41 - 529.38,20.13- 35.42 ,and 3.11 - 7.48 g/ kg ,respectively ;the con-
tents of Ni ,Cd,Pb,Zn,Cu,Cr and As were 22.86 - 38.03,0.68 - 5.07,29.53 - 76.16,297.42 - 313.73,
124.37 - 200.66 ,43. 23 - 255. 00 ,and 6. 02 - 15. 97 mg/ kg ,respectively ; however ,the contents of Hg in
sewage dudge samples were not determined in near a year time. All the heavy metal $ contents were lower
than the heavy metal limitsfor agricultural application of China. The pH value of water extractsof the sew-
age dudgewas6.78- 7.01 ,nearly alittle acidic or neutral. The active order of heavy metal s was:Ni > Cd >
Pb>Zn>Cu>As. S the dudge was' high quality” organic fertilizer and was suitable for land application
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after stability treatment.

Key words: sewage dudge;nutrition ;heavy metal ;agriculture utilization; Yangling
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1
Table 1 Change of the nutrition concentrations by month in sewage dudge
of Yang Ling Sewage Treatment Pant o kg
Month Matter Organic Total N Tota P Total K pH
2 503.47+7.97 34.30+1.20 3.61+0.14 12.20+0.58 6.85
3 490.56 +7.63 27.80+0.49 3.49+0.10 11.47+0.35 6.91
4 438.61+9.88 35.42+1.55 3.56+0.17 9.49+0.21 6.94
5 492.77+9.31 30.77+0.90 3.22+0.15 10.67 +£0.51 6.99
6 361.41+9.15 33.26+0.77 3.11+0.13 10.47 £0.46 6.83
7 390.50 +£4.61 34.63+0.67 7.48%0.29 8.77+0.34 6.78
8 529.38+8.74 20.13+0.88 6.92+0.33 12.04+0.56 6.85
9 478.18 +5.66 20.18+0.64 6.46+0.17 11.92+0.54 7.01
10 425.33+13.34 30.17+0.74 7.07+0.20 10.49+0.45 6.99
11 443.34 +7.66 33.38+1.04 7.00+0.33 10.26+0.42 6.96
2
Table 2 Change of the heavy metals, concentrations by month in sewage dudge
of Yang Ling Sewage Treatment Plant mg/ kg
Month Zn Cu Ni Pb Cd Cr As
2 313.73%+6.41 149.09+4.26 24.61+0.95 43.24+1.54 1.30+0.03 90.67 +3.00 11.93+0.54
3 297.42+4.35 136.94+5.23 22.86+0.70 52.23+1.23 5.07+0.16 100.30+2.28 13.68 +0.56
4 303.44+4.54 124.37+£3.32 24.06+0.64 29.53+1.34 0.80+0.01 56.57 +1.60 11.41+0.49
5 305.20+7.27 140.62+5.11 27.10%+1.02 49.28+1.51 1.08+0.04 43.23+1.92 11.14+0.32
6 299.57+3.37 143.44+£6.10 27.10+0.91 50.80+1.03 1.21+0.05 84.19+2.59 6.02+0.16
7 307.52+8.85 200.66 +£8.21 32.32+1.49 47.79+1.50 0.87+0.02 255.00 +6.08 15.97+0.39
8 306.49£9.53 197.20+2.82 38.03+1.32 65.83+2.19 0.82+0.03 157.07 £3.77 11.36+0.29
9 306.76+8.41 150.84 +3.91 32.52+0.73 76.16+3.44 0.85+0.03 135.60+£5.77 8.82+0.19
10 307.14+9.88 173.77+£6.47 32.08+1.51 59.28+2.37 0.68 +0.02 129.11+4.99 11.70+0. 36
11 307.86+9.91 165.89+5.55 28.33+0.81 48.69+1.54 0.91+0.04 116.65 + 3. 36 6.50+0.28
2.3
[19]
, 3
3
Table 3 Change of the heavy metals, available contents by month in sewage dudge
of Yang Ling Sewage Treatment Plant
Month zZn/ (mg- kg~ 1) Cu (mg- kg~ 1) Ni/ (mg- kg~ %) Po/ (mg - kg~ 1) Cd/ (mg - kg~ 1) A (g- kg ?)
2 11.39+0.43 16.59 +0.68 7.41+0.28 6.56+0.16 0.30+0.013 0.16 +0.005
3 18.92+0.83 2.70+0.09 6.10+0.29 6.07+0.15 0.25+0.009 0.13+0.003
4 15.20+0.54 2.85+0.07 5.55+0.18 5.94+0.18 0.25+0.008 0.14 +0.007
5 18.48+0.72 1.39+0.03 5.79+0.16 6.38+0.19 0.28 +0.006 1.02 £0.047
6 12.39+0.34 2.16+0.06 8.00+0.17 6.73+0.28 0.36+0.012 0.24+0.011
7 23.98+0.89 1.56+£0.04 7.37+0.14 2.95+0.13 0.15+0.004 0.02 +0.001
8 6.17+0.15 24.35+1.08 6.56 +0.26 6.99+0.34 0.42+0.018 1.28 +£0.056
9 6.38+0.18 25.21+1.05 6.55+0.23 7.23%+0.28 0.27+0.011 1.41+0.067
10 25.65+1.15 1.96 £0.07 7.35+0.18 2.55+0.12 0.06 £ 0. 002 0.13+0.003
11 29.85+1.35 0.81+0.03 7.21+0.28 1.46 +0.06 0.02 +0.001 0.15+0.007

2 3
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4
Table 4 Activity coeficients of heavy metasin sewage dudge of Yang Ling Sewage Treatment Plant
Month Zn Cu Ni Pb Cd As
2 3.63 11.13 30.11 15.17 22.98 0.001 4
3 6.36 1.97 26.68 11.62 4.89 0.001 0
4 5.01 2.29 23.07 20.11 30.86 0.001 2
5 6.06 0.99 21.36 12.94 26.01 0.009 2
6 4.14 1.51 29.50 13.25 29.49 0.004 1
7 7.80 0.78 22.80 6.18 17.03 0.000 2
8 2.01 12.35 17.24 10.62 51.61 0.011 0
9 2.08 16.71 20.15 9.49 31.41 0.016 0
10 8.35 1.13 22.92 4.30 8.80 0.001 2
11 9.70 0.48 25.46 3.00 2.55 0.002 4
4 , 2 11 ,Ni 361.41 529.38 g/ kg; 20. 13
, 23.93%;Cd Pb 35.42 g/ kg, 3.11 7.48 g/ kg,
, 22.56 % 10.67 %, Cd 8.77 12.20 g/ kg
, 2.55% 51.61%, (40 50 g/ kg) ,
Zn , 10 30
Cu 5.51% 4.93 %, o/ kg, 0.45 0.85 g/kg,
Zn ,Cu 16.6 ¢/ kg 20l
As , ) ) )
0.0048 %, ,
Cd Ni Pb , ,
,Cu Zn , )
:Ni >Cd > Pb > Zn >
Cu>As '
3
1 , 5
5 [19]
Table 5 Heavy metal limitsfor land application in different countries and areas mg/ kg
Standard Cu Zn Cd Ni Cr Pb Hg As
EU standard 1750 4 000 40 400 1 000 1200 25 -
France standard 1 000 3 000 15 200 1 000 800 10 -
Germany standard 800 2 500 10 200 900 900 8 -
Sweden standard 600 800 2 507 100 100 2.5 -
P H=6.5 500 1 000 20 200 1 000 1 000 15 75
(GB4284- 84)  Soil pH=26.5
Chinese standard pH<6.5
il pH <6.5 250 500 5 100 600 300 5 75
5 , B4284 - 84 ; ,
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Zn , pH
(305.51 mg/ kg)
Zn Cu Cd Pb
69.45 % ,68.34%,93.20% 94.77 %; ,
92.36 %,90.96 %,96.60 % 95.64 %; ,
89.82%,84.17 % ,90.93% 93.47 %; 6
87.78%,80.22%,86.40% 94.19 %; , 1 hm? 15t , Pb
61.81%,73.62%,32.00% 47.72% ,Pb 5.29
, Cr mg/ kg, 189 6 Pb
, 16. 84 %; Cr , pH>4.5 3781 6
: , Pb
[21]
5 y )
6 [22]
Table 6 Heavy metal limitsof USin sewage dudge for land application
/ (kg- hm-?) /(kg- hm-2.a"1) /(mg- kg 1) /(mg- kg~ %)
Heavy meta Maxi mum accumulation Control standard of Control standard of the Control standard of the
content in soil unit land area highest concentration “ high quality” sewage dudge
As 41 2 75 41
Cd 39 2 85 39
Cu 1 500 75 4 300 1 500
Pb 300 15 840 300
Hg 17 0.85 57 17
Ni 420 21 420 420
Zn 2 800 140 7 500 2 800
1994 2001 Zn Cu Ni Cd Zn Cu Ni Cr Cd As Pb
Pb Cr 11 450,486 ,77.5, ,HQg ;
2.97,131 185 mg/ kg™® Hg , ;
AS ,Zn Cu Ni Cd Pb Cr Ni >
:305.51,158.28,28.90,1. 36, Cd>Pb>2Zn>Cu>As ,
52.28  116.84 mg/ kg,
1994 2001

78.93 % ,67.43 % ,62. 71 % ,54. 21 % ,60. 09 %
36. 84 % ,
( 2
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