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Characteristics of Organic Matters in Excess Sewage Sludge from Different

Sources and Their Anaerobic Digestion Potential
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200093, China)

Abstract; Bioaccessibility and biodegradability of sludge samples from four wastewater treatment
plants were explored by using the modified sequential chemical extraction scheme combined with three-
dimensional fluorescence spectrometry, and the results were verified by biomethane production potential
(BMP) tests. After 41 d anaerobic digestion, the removal rates of volatile solids (VS) in descending
order were Quyang (B, 59.1% ), Shidongkou (D, 51.1% ), Songshen (C, 45.8% ) and Dongqu (A,
30.0% ), and the cumulative methane production rates in descending order were B (272.4 mL/gVS), C
(234.4 ml/gVS), D (170.3 mL/gVS) and A (111.9 mL/gVS). Therefore, the removal rate of VS
could not directly reflect the methane production potential, and the contribution of humus dissolution to
methane production may be negative. The organic matters in sludge samples were sequentially divided

into five components; dissolved organic matter ( DOM ), soluble particulate organic matter ( SPOM) ,
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readily extractible organic matter ( REOM ), slowly extractible organic matter ( SEOM ) and poorly

extractible organic matter ( PEOM ), and the bioaccessibility was decreased one by one. The test

parameters ( BMP and VS removal rate) and the fluorescence index of each component were analyzed by

binary Pearson correlation. Results showed that F;o, (REOM fraction biodegradable index) and Fg;gy

(SEOM fraction biodegradable index) of sludge had stronger correlations with BMP. Therefore, the

fluorescence index based on fractional extraction is expected to be applied to evaluate the biodegradation

performance of complex organic compounds and predict the anaerobic digestion potential of excess sewage

sludge.
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Tab. 1 Basic properties of inoculated sludge and sludge from different WWTPs

i H 15 KRR LT TS/ % VS/% VS : TS/ %

A(FRX) TGO E SBR 5.83 £0.03 2.68 £0.02 46.0
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Fig. 1 Sequential chemical extraction steps of sludge and

fluorescence region division
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Fig.2  Cumulative methane production from different sludge
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o - 30.0 £ . 59.1= . 45.8 = o 51.1+
VS R/ % 2.1 0.8 3.4 1.9
M, /(mL- g 'VS) — 111.9 — 272.4 — 234.4 — 170.3
R,./
. . — 4.3 — 22.1 — 18.3 — 17.0
(mL-g”VS-d™)
. 200.5 = 550.0 227.8 = 1132.83+ | 227.8 % 1674.24 + | 154.0 871.21
AR a7 16.0 12.6 14.6 17.8 16.0 30 19.9
150.5 + 47.8 154.2 + 47.7 = 169.1 + 61.4 + 163.1 + 43.4 +
SR
iy | \ER T 2.7 1.7 10.3 25.1 2.9 7.4 1.9
(mg - L7")
& u 4.2+ 38.7 76.2 = 77.4 + 57.6 = 181.9 + 10.2 + 47.1 +
" 2.4 16.4 4.8 10.2 10.0 9.2 2.6 1.7
SCOD | 31853 | 564 112 | 981 £54 | 888 +138 | 864 +74 | 1264 +52 | 406 £28 751 £18

A T5OKT 15 T LT & & BRAIK (VS/TS =
46.0% ) , Al g2z i H Be 7 o, S BORAR A HY ot 7
K, 0 BLC 5K I RMA P & R A, 4
4 70.9% F166.7% {5 B {57K ) BRI 4150 AT A
FEPERE G BRSO i A A B e R R, X
AEZ T B IG5k RA A/0 SR A48/ ULTE AR
GESHITE PTG R, X HE C J5K) SR IR E A%/0
T2, Bi5K) Byi5 IR B, A W58 = W15 e g
AN AL AT U6 I 00 35 Jin i 3G, ez R AR
SER AT A R A PR A, PRI AR 1Y) 7 e 6 T g
P 5 A MLJSR 14 T8 B AL L e 2B A B A
1M D V57K #EKGRAETG 157K + Tl &K, A P&
H(62.5% ) BAK L H B C 5K HEAIG, (HH i 7=

NRET 33% Fody, nl Wad s {5 08 VS 5 I E I
AN BE R T F e 1

2.2 FiRSPIRBMERLASH
2.2.1 5 FARBAS AL i COD 73 A

A2 T AR IBCRE V5 Je rh A LS 0 o A )
A EMEATR S AN 9, — AN DOM SPOM |
REOM =AM 73 B A= W) F] R 800, S48 ) W Ak
VB HFI A, i SEOM F1 PEOM 1) 4= 4y ] K 1
B, W3 il THALHT G A [R5 e FEA & 2 1Y
COD 43fi, JHfkwT, DOM + SPOM + REOM = 4H 43
5 A COD 5 B33 2 - € 57 (323 mg/gTS,
34.6% ) >B {5 (310 mg/gTS,33.9% ) > D i5i
(277 mg/glS, 31. 9% ) > A 75 (152 mg/gTs,

.20 -



www. cnww1985. com

FNEFE R R SRR R AT A AUR AR AR RR BOE AL A

H3T A H11H

29.6% )., iHfk)5,DOM + SPOM + REOM =4 43 jit

AR U] R BRI, EBR A Ar 0 56. 8% (47 2% |
38.9% 41.5% ;SEOM 4y Bt 4> 5y /b T 30. 3% .
48.3% 51.7% F150. 6% ; ifii PEOM 4 it 76 b J5
FEARAR KA T o A T A A R 3
ZERVIIT, A2 F o 5 R AT R R AR — 3
SEOM 53 4% 5 4= Wy vl BE R PERS A A IZZ R
PRI A Rtk — A etk
=DOM =SPOM =REOM = SEOM

1000 =PEOM

900 ¢
800
700 ¢
600 -
500 f
400
300
200
100 f

0 v =5 v vy
A-Tii A-J& B-Hi B-J& C-Hi C-J5 D-Hi D-J&

ZRHRI COD/ (mg-g'TS)

B3 HUEIESRSRIZIER COD 475K
Fig.3  Change of COD fractions in different sludge samples
before and after digestion
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