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Effects of Mesophilic Anaerobic Dlgestlon and Thermophlllc Anaerobic D;'gestmn

on the Risk and Stability of Heavy Metals in Sludge V' % U

TIAN Zhong-ke WANG Fen” , YAN g/

(Sohpol of Env1r0nmental Science and Englneem'ng, {;njln Umver%lty, Tianjin 300350 China)

Abstract; Anderoblc dlgestlon is widely ‘used for/ sewage sludge stabilization. lefeént anderoblk digestion methods have different
impacts on the| speciation and stability of heayy” nietals il sludge. | This study investigited the response of the speciation and stablhty of
helavy melals in sludge™to the treatment of meg,ophilic anaerobic d.ige%tion mechanical dewalering and thermal hydrolysis pre-treatment-
themf@phlhc anaerobi¢ digéstien. The results showed Ehdt the- -pr()(,ess of mesophilic anaerobic digestion increased the contents of Cd,
, Gu, Niz and Zn |in the sludge, increasing its conta,mlna-tlon level and potential ecological risks. In contrast, the thermophilic
anaerobic digestion process increased the contents of Cd, Cr, and Pb in the sludge, reducing the level of heavy metal contamination
and potential ecological risks. It was found that the main contaminated metals were Cd and Zn in Plant N and Cd in Plant S. Cd has the
highest risk factor and is the highest risk contributor to the potential ecological risk of all the types of sludge. The sum of reducible and
the exchangeable fractions of Cd, Ni, Pb, and Zn reduced, and the residual fraction of Cd, Cr, Cu, and Ni decreased after mesophilic
anaerobic digestion. This indicated that the process of mesophilic anaerobic digestion changed the proportion of potential toxicity and
steady state of the heavy metals into direct toxicity. After thermophilic anaerobic digestion, the exchangeable proportion of Cd, Cr, Cu,
Pb, and Zn decreased, and the steady state of Cd, Cr, Cu, Ni, Pb, and Zn decreased. After the thermophilic anaerobic digestion
process, the proportions of bio-availability and mobility of heavy metals therefore decreased, and the proportions of steady state also
reduced. The potential toxicity increased.
Key words: mesophilic anaerobic digestion; thermophilic anaerobic digestion; heavy metal; speciation and stability; potential
ecological risk
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Table 7 Potential ecological risk index and degree of heavy metals in sludge
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Fig. 2 Heavy metal speciation in the sludge samples
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