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Analysis of Carbon Balance and Study on Mechanism in Anoxic-Oxic-Settling-

Anaerobic Sludge Reduction Process

ZHAI Xiao-min' ,GAO Xu',ZHANG Man-man”,JIA Li',GUO Jin-song'

(1. Key Laboratory of the Three Gorges Reservoir Region’s Eco-Environemt, Ministry of Education, Faculty of Urban Construction and
Environmental Engineering, Chongqing University, Chongqing 400045, China; 2. Anhui Geotechnical Investigation & Architectural
Design Institute, Hefei 230001 , China)

Abstract: In order to deeply explore the mechanism of sludge reduction in OSA system, carbon balance was performed in an anoxic-
oxic-settling-anaerobic (A + OSA) system and a reference AO system to investigate effects of inserting a sludge holding tank in sludge
cycle line on the sludge reduction process. Meanwhile, carbon mass change in each reaction unit was identified in terms of solid, liquid
and gas phases. The causes of excess sludge reduction in A + OSA system were deduced. The carbon balance results show that when
the hydraulic retention time in the sludge holding tank is 7. 14 h, carbon percent in solid phase of the sludge reduction system is nearly
50% higher than that of the reference system, supporting the consequence that sludge reduction rate of 49.98% had been achieved.
The insertion of a sludge holding tank in the sludge return circuit can be effective in sludge reduction. Carbon changes in each unit
reveal that the amount of carbon consumed for biosynthesis in the anoxic and oxic tanks (‘main reaction zone) of the sludge reduction
system is higher than in that of the reference system. Sludge decay is observed in the sludge holding tank. Furthermore, CH, released
from the sludge holding tank is significantly higher than that from the main reaction zone. The DGGE profiles show that there are
hydrolytic-fermentative bacteria in the sludge holding tank related to sludge decay. The excess sludge reduction in the A + OSA system
could be a result of the combination of sludge decay in the sludge holding tank and sludge compensatory growth in the main reaction
cell.

Key words ;sludge reduction; carbon balance; oxic-settling-anaerobic (OSA) ; sludge decay; hydrolysis fermentation
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Fig. 1 Experimental setup for the biogas collection
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105°C tAE h it AT b+, B B E . HBFAOR L+
(AR S ATF I SRR, RO A2 <200 H. B e Bk AR
REIRE SR ZE 1Y B B4 A .

JKFE TC 4347 K 75 E ELEMENTAR 2 #7 R 48
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2 HRE5HM
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K2 7f A, 75 2 117 d N, A0 2R A ST
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g+d™" A+ OSA REGETG RIS R YIE A 49. 98% .
1275 el i 3 5 DR AT T A A LA 2 R
AR RS AE B R TE L TR, A + OSA (1)
TSR RO 22% 5 52 IR IR 45 R R
FEN RIS YR 5 BRINHE] 7. 14 h i) RGBT 2 34 d
A5 Ve I it %0 219% . Chen 25" A R It7 U6 #i HRT
10.4 h, F fkif 5 7 ( oxidation-reduction
potential, ORP) ¥l 7E — 250 mV B, OSA R G REk
FUBEIT 50% K ¥5 V8 hd i 2R e Ok 451 O F T
B HRT 4 5.5, 7.6, 11.5 h i, 0SA &4
75 e Woa AR Al 33.24% . 22.99% F
13. 80% . fi/INEB 42 BIF 9 SR, I U8 3t 9 75 T 45
FETE] A 5. 6 h B, OSA AT 3R1S 25. 94% (175 e &
RO ke it 2 IR 5T R WD, 24 A A I Tt o T A
40°C T5UEHE I 11 g-L™" HRT Jy 11 h A, 0SA T.
ST e 7 L A T R TS YR AL 58% . E TS
PR AE OSA R G0, 2008t P 95 U 45 5 At
] 2. 64 h B}, 0SA RGAHXFALG IG5 Ie T2
VGV HRIEAR T 44, 34% . AR 615 U8 ol 2% o1
JE AL = K-

60
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Ve {ss
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Fig. 2 Cumulative sludge productions in the A + OSA
and the AO systems
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Fig. 3 Carbon distribution in the units of the A + OSA and the AO systems during 30 days’ stable operation
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0 S A A%, 22 AT %0, A + OSA &G,
By AR OT R MUE N 390. 36 g, AR E M
1 97.80% ; AO SRR G, i th Ak TR BE N
387.72 g, dif ABRICE BME 97. 15% . 7 &AL
WZEMAETE, PR 2 B R G R i A 11 H
S PATY. TE 2 BERGE ARFAAF AT, LA
SRIE R B IROT R B R Gt i =
60% ity , il E R G SIS ARG 6% At 2
EBRGT, oo E L5 K X R0 LB A
FHIEL, R 30% 2247 5 Tiif e R VAR 4275 e JE =CHE
RG], ZRAG L& T E RGN 50% i
X SR K A + OSA R 402175 Y il i R
49. 98 % FHEXT L .

R2 A+O0SA BSE AO RFRTEHLER
Table 2 Carbon balance in the A + OSA and the AO systems

EX I WAR/g  HilE/g HBLA/%
15 e 13.82 3.46

A +0SA 157K 399.1 120. 38 30. 16
Sk 256. 15 64. 18
&t 399. 1 390. 36 97. 80
15 29.42 7.37

A0 757K 399. 1 126. 03 31.58
Sk 232.27 58.20
&t 399. 1 387.72 97.15
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