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Effect of Sulfate on the Mlgratlop and Transformatlon of* Methylmercury 1n

Advanced Anaeroblc Dlgestion of Sludge ' o T
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Eco- Ehvirenmentai g(‘ienees Chinese Academy of Séiences, B_er]lng 100085, China; 3. Beijing Drainage Croup Co., Ltd., Beijing
100192 Chma 4. University of Chinese Academy of Sc1ences Beijing 100049, China)

Abstract: To study the migration and transformation of methylmercury during advanced anaerobic digestion of sludge and the role of
sulfate, this study investigated the migration and transformation of methylmercury during different stages of sludge anaerobic digestion
(AD) with thermal hydrolysis pretreatment and under different dosages of sulfate addition. The results showed that mercury methylation
occurred in the initial stage of AD (Day 1-3), the ratio of methylmercury to total mercury increased from 0. 024% (range of 0. 019% -
0.033% ) 10 0.038% (range of 0.030% -0. 048% ) , and the net increment of methylmercury increased by 3.97, 6.09, 0. 17, 3.71,
and 1. 66 times, respectively. In the following Day 3-5, the demethylation process occurred with the net yield of methylmercury
decreased by 71.25% (ranging from 67.42% to 75. 10% ). Sulfate inhibited the methylation of mercury in the initial stage of AD, but
had little effect on it in the late stage. This was related to the reduction of the bioavailability of neutral mercury complexes by charged
groups of HgHS2™ and HgS}™, as well as the immobilization of iron sulfide and mercury sulfide on S*~ and bioavailable mercury.
Redundancy analysis (RDA) showed that mercury methylation was affected by several factors: organic substances such as propionic
acid, isobutyric acid, isovaleric acid, and Fe may promote mercury methylation, whereas protein and higher pH may be inhibitors of
mercury methylation in AD of sludge.

Key words :sludge; mercury; anaerobic digestion; methylmercury; sulfate
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Table 1~ Physico-chemical characteristics of pretreated
sludge and inoculums
Eiztan POK fifeis e A5 e
pH 5.87 7.69
B2 %/mS-cm ™! 4.61 14.25
TS/ % 6.20 5.08
VS/ % 3.98 2.40
VS/TS/ % 64. 19 47.24
FJESR /g kg ™! 1.66 £0.50 0.83 £0.10
BR/mg-kg ™! 4.57+1.21 6.18 £0.09
SCOD/mg-1.~! 26 340.00 +282.84 5662.50 £74.25
HAF/mg-L~! 10526.83 +115.29 1933.02 +29. 64
2/ mg-L~! 3449.45 £229.46 820.59 +168.05
HE/mg-L! 572.00 +18.38 2557.50 £30.41

AR /mg- 17! 64.80 £1.70 64.80 £0.57
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SRRV (VS s/ Vs ) EEH 1,
A 3 AT,
1.3 HrnE S e
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SR (THg) SR AT A SR A (Hydra 1T, 2 E F &)
M5E . J5 e H LR (MeHg ) >R FHEE 7 26 B -2 FE b A
A 5 5 W R 28O0 8 i B i (GC-
CVAFS) I 52 . B 40 B 1 A o SR FH 25 1 S 56
AT ) S bR o B A AT R L T e AR
KUY Y T GSS-27 VE R Tt i, Hobr
M 116 pg-keg ™", SEBRM 2 H 4 (108. 80 +2.49)
pe kg (n=5), BIKCR A 93.79% . YL brifE S
%) it ERM-CC580 "' MeHg ¥ &y (75 + 4)
pg-kg ™' SLEG NS MeHg #k M (70.99 £7.19)
pe-kg ™' (n=5), M5E EICR K 94. 65% .

V5 pH A 53R 38 i pH 11 ( FE20K, Mettler
Toledo ) FTHL S FAYL ( Multi 3420 ) FEATIAE , TS 1 VS
i T E VSRR R R IEA 0.45 wm
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Fig. 1 Variation of total mercury content in sludge
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Fig. 2 Variation of methylmercury content in sludge
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