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Table 1 Physiochemical properties of sewage sludge
a / F1 0.5¢ from different wastewater treatment plants
w /w / w /w /
100 50 mL pH o ” ¢ kg ¢ k!
20 mL 0.11 mol/L. HAc s1 74 72 26 5.1 53
16h 4000 1r/min 20 min S2 7.3 31.8 1.9 17.9 12.2
S3 6.6 33.9 2.0 20.0 7.5
0.45 pm 15mlL s 6.5 32.8 1.6 16.9 6.1
’ 6.8+0.4 36.7+6.6 2.14+0.4 18.76 +3.4 7.96+2.6
b. F2
20mL 0.1 mol/L. NH,OH HCI pH ml/g 3l
16 h F1.
c. F3 5mL 30% H,0, 25 C l1h 5mL H,0,
85 C 1h 25 mL 1 mol/L NH Ac 16 h F1.
d. F4 0.1g 25mL
SmL SmL 2mlL 2% HNO,
25mL. ICP-AES
1.2.3
GB5086.2—1997 .
ml/g 10:1 pH
6.7+0.2 30 + 2 r/min 8 h 16 h
0.45 pm .
3
2
2.1
BCR 3 / Fl1
F2 F3 pH -
F4
B 4 F1 F2 F3 F4. 1
F1 ®@F2 F3 0OF4
. 100 . 100 o 100
% 80 % 80 = %
2 60 260D 2 60
= 40 S a0l <40
% 20 % 20t % 20¢ ]
Bged : BgEL y R reararns
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Fig.1 Form distribution of heavy metals in sludge samples
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Cr Mo Ni Pb  Cu Zn
F1 F2 Zn 60 %
58
1 S1 S2 S3 4
Cu Zn Ni Pb Mo /
.Cr 4
15 1
4 pH
pH
pH
2.2
4
/
2.
2
Table 2 Leaching amount and leaching ratio of metals in sludge samples
Cu Zn Ni Cr Mo Pb
/ / / / / /
mg kg~ /%  mg kg /%  mg kg /%  mg kg /%  mg kg /% mgkg' /%
S1 N.D. 0.00 0.43 0.06 2.03 3.17 0.03 0.04 1.28 3.83 N.D. 0
S2 1.27 2.69 0.21 0.04 0.96 1.12 0.04 0.02 0.77 1.41 N.D. 0
S3 N.D. 0.00 2.04 0.32 1.33 0.69 0.03 0.01 0.89 1.58 N.D. 0
4 0.16 0.09 11.83 0.30 6.77 5.67 0.12 0.06 1.54 3.03 N.D. 0
N.D.
2
! Pb .2 4
Cu S S3 Cu . 1 2 4
Cu Cu 4 .Ni Mo Zn Cr
0.96~6.77 0.77~1.54 0.21 ~11.83 0.03 ~0.12 mg/kg /
Zn Ni Cr Mo S4 S4
pH 1315
2.3
Pbh S1 S3
Cu .Mo
. Zn Zn Zn
0.966  0.968 p<0.05 Cr Cr Cr
0.927 0.950 p <0.05 Ni
0.911 p<0.05 .
3
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Correlation between chemical forms and leachability
of heavy metals in sludge samples

ZHU Ping LI Xiao-chen MA Hai-tao GUO Zhi-yong WANG Chao
College of Environmental Science and Engineering  Hohai University Narjing 210098  China

Abstract Sludge samples were collected from four typical municipal wastewater treatment plants. The sequential
extraction procedure and leaching tests of heavy metals in sludge samples were performed to investigate the chemical forms
of Cu Zn Ni Cr Pb and Mo and their correlation with the leachability. The results showed that Zn existed in
sludge mainly in exchangeable form and reducible foorm Cu and Pb mainly in oxidizable form and Ni Cr and Mo
mainly in residual form. Under the same condition of leaching tests the leaching ratios of the metals were influenced
significantly not only by the characteristics of the metals and sludge but also by the chemical forms of the metals in
sludge. Furthermore the leaching amounts of the metals were of significant positive correlation with their exchangeable

and reducible fractions.

Key words sludge heavy metal chemical form leachability





