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Characteristics of the form and concentration of heavy mentals
in the biochar made from municipal sewage sludge
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(College of Resource and Environmental Sciences, China Agricultural University, Beijing100193, China)

Abstract This study is concerned on the development of a new approach for resource utilization of municipal sewage

sludge. The oven-dried municipal sewage sludge was pyrolized under 200,300,500 and 700 C . The product of biochar

was analyzed for the form and concentration of heavy metals. The objective was to investigate the influence of pyrolysis

temperature on the form and concentration of heavy metals in the biochar. The results showed that the pyrolysis

treatment influenced not only the concentration. but the form of heavy metals in the biochar as well. The total heavy

metals in the biochar increased with increasing pyrolysis temperature. Low temperature of 200 C could result in

complete ventilation of Hg, enhancing acid-extractable As,Cd,Mn and Zn. However, when the temperature was higher

than 300 C , the proportion of residual heavy metals increased largely, usually up to 50% of the total. The proportions of

oxidable,reducible and acid-extractable heavy metals increased with increasing pyrolysis temperature. It is evident that

pyrolysis treatment of municipal sewage sludge reduces the bioavailability of heavy metals though enhances the

concentration.
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Production rate and pH of the biochar made at different pyrolysis

temperatures with municipal sewage sludge

b7 AR IER R/ C Pyrolysis temperature
71N
P 8 Oven-dried municipal
arameters sewage sludge 200 300 500 700
FEER /Y% Yield 100 a” 92.19b  83.24c¢  67.80d 65.12¢
pH 7.29 ¢ 6.54 e 7.20d 8.70 b 11.15 a

e JA] — A7 AN [ T Bk 2 7R AN [ R i 22 004718 335 22 5 (P<<0. 05) , R 3K [a] —F] il

* The different letters in the same line indicates the significant different at P<C0. 05. The table

below is same in the row.
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Table 2 Heavy metals concentrations of the biochars made at different pyrolysis
temperatures with municipal sewage sludge mg/kg
2R
Pyrolysis Hg Cd Pb As Cr Cu Mn Zn
temperature
T4 5 e OMSS 0.13 a 2.95 be 13.68 b 19.53 ab  58.72bc  101.34d  321.70 ¢ 612.20d
200 C <0.01b 2.06 ¢ 12.10 b 10.42 b 53.01 ¢ 88.39 e 293.39d 554.79 ¢
300 C <0.01b 3.91 b 20.22 b 34,20 ab 61.99 b 124.72 ¢ 306.38 cd 662,31 ¢
500 C <0.01b 5.72 a 34.38 a 39.53 a 82.37 a 151.08 a 400.17 b 841.43 b
700 C <0.01b 3.99b 11.52 b 24.41 ab 76.67 a 135.69 b 427.45 a 989.45 a
GB4284—84 <15 <20 <1 000 <75 <1 000 <500 — <1 000

MAR ST & R BORE (£ 3) . He M & £ R
<C0.1,Cr.Cu.Mn F1 Zn I AXTE &£ 2T 1.0,

Cd. Pb fl As 78K i 2% & 5 B 0 A0 X & 4 R 5
<<1.0,40 As, 200 CHIAH X & E R HEA 0. 5,1
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Table 3 Accumulation index of heavy metals in municipal
sewage sludge biochar made at

different pyrolysis temperatures

Ffp i A/ C
Pyrolysis Hg Cd Pb As Cr Cu Mn Zn

temperature

200 <0.1 0.6 0.8 0.5 0.8 0.8 0.8 0.8
300 <0.1 1.1 1.2 1.4 0.9 1.0 0.8 0.9
500 <0.1 1.3 1.7 1.4 1.0 1.0 0.8 0.9
700 <0.1 0.9 0.5 0.8 0.9 0.9 0.9 1.1
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