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Main Influencing Factors and Strengthemng of Anaerobic Transformation of

Excess Sludge in China S o

DONG Bin, GAO Jun, CHEN Si-si®, YANG Dlan hai, DAI Xiao-hu | | _“‘;'-'f
(College of Environmental Science and Englneerlng, TOI’]gJ] University, Shanghai 200092, Cfund)

=

Abstract; The anaerdblc conversion efficiency of excess sludge_m China is signifigantly lower than that in' developed countries¥® Sludge
chara(‘tenstlc% are 1mp0rtant influencing factors an the aergblc degradability of ﬂludge The typigal dlfferences between excess sludge
in Chlnd and in dc;yeloped countries are malnly ;reﬂac’ff(; in, three aspects: long sludge age; high conteht of micro-sizedgrits7 and high
content of metalfons. Therefore, the effects of sludge age, micro-sized grits ( represe?ted by sﬂlda particles) , and metdl ions ‘on the
anaerobic dlgestlon (AD) of excess sludge were studied _§ystemat1(’ally Quantified comparison and targeted enhancement researchiwere
algo carriéd, out: The.results showed that the negative effect of gnt in'the influent on VS reduction of sludge during AD was not obvious,
whll(-r‘sludge age and metal ions were the main lnhlbltory factors,/ In addition, the inhibition level of sludge age was significantly higher
than that Of metalfions (P <0. 05). With an ifcreasé in sﬁldge -age the inhibition level of metal ions showed a further strengthening
trend. Therefore, it.could be concluded that long sludge Age was the most important factor limiting the degradability of excess sludge.
Moreoveﬁ,u with thermal hydrolysis pretreatment ( 160°C, 0.55 MPa, 30 min), the cumulative methane yield and VS reduction of
sludge with long sludge age (40 d) almost increased to the values of sludge with a sludge age of 5 d. That is, thermal hydrolysis
pretreatment has the potential to break through the bottleneck of degradability of sludge caused by long sludge age.

Key words :excess sludge; grits; metal ions; sludge age; anaerobic digestion; thermal hydrolysis
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Fig. 1 Reactors for sludge cultivation and the discharge of sludge
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Fig. 2 Equipment for anaerobic digestion
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Table 3 Methane production and VS reduction of sludge with differed silica content
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6 5k 26 52.35 +0. 19 325.4 2.7 67.1£0.7
7 151 2-7 44.70 +0.23 310.2 3.1 64.2+0.7
8 15 2-8 33.36 +0. 17 309.5 +3.0 64.0+0.5
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Table 4 Methane production and VS reduction of sludge with different metal iron content

HEIN1 g VS E’J%% U= ot it

VS g s Y

ol FEJF SRT/d VS/TS/ % ’ VS FEf#R/ %
/mL-g /%
1 15k 3-1 10 90.36 0. 14 297.6 £2.8 60.3£0.3 -6.0
2 1578 32 10 79.76 0. 19 301.5+1.5 61.3 0.2 -5.0
3 158 33 10 69.21 +0. 21 300.8 2.9 61.6 0.4 -6.0
4 15 34 10 56.45 0. 13 312.0 3.1 63.8 £0. 4 -8.0
5 1578 3-5 10 32.96 0. 19 288.5+2.6 59.7+0.3 -7.0
6 158 36 5 90.42 +0. 21 373.5+3.6 67.6+0.9 -8.0
7 i5ie 3-7 10 88.81 0. 12 297.8 2.9 60.8 £0.6 -5.3
8 15 3-8 20 89.67 0. 14 264.0 3.5 54.1+0.7 -8.9
9 1578 39 30 89.52 +0.23 253.8 2.1 53.6+0.3 -10.0
10 V592 3-10 40 85.01 +0.21 235.9 +2.7 48.7 0.5 -11.0
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