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Abstract: Based on the experiments of digestion of thermo-hydrolyzed sewage sludge in both mesophilic and thermophilic anaerobic
sequencing batch reactors (ASBRs) with 20, 10,7.5, 5d hydraulic retention time (HRT), operating characteristics of ASBR for
treatment of high-solids-content waste were investigated. ASBR can efficiently accumulates suspended solids and keep high
concentration solids, however there exists a “critical point” of ASBR, which means the maximum capability to accumulate suspended
solids without negative effects on ASBR stahility, and beyond which the performance deteriorates. Under steady condition, ASBR can
sustains high solid retention time(SRT} and mean cell retention time{ MCRT), the SRT and MCRT is2.53~3.73 and 2.03~3.14
times of hydraulic retention time (HRT) when treating thermo-hydrolyzed sludge, respectively. Therefore, compared to traditional
continuous-flow stirred tank reactor (CSTR), the efficiency of ASBR enhances about 7.13% ~ 34 .68 % .
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Fig.1 Schematic diagram of anaerobic digestion system
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Fig.2 Profiles of solid substance in critical point
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Hik, W 745 ASBR R 2B H B EET, B
A B M ASBR I HE U8 3 b5 1k [ A4 3 i it R
R EZFHESXKWEEKY R ERE, BETT 1K
FEE e R BT ENR S Y FERE
RAERWHEAER. /S R ASBR W= ESHK
R HERUBHNREBSETRE. ZEY ASBRL
HEkE R EEE K, RERFEBENHRE
ATRSOERE ATMEE—-T"BRLY
ASBR WIERKHERFEKEMES Bl kA, 2
W ASBR HIFEE IS 1T
2.2 [ E



61 WK

Bl 2 1109

R R A K (N F ISR B E
Y EEEKE)TEREHKN HTHEVIERETE
EHERIFEER(SS:2% ~5%) b, EEHENY B
TR BE NG, K AR B AN IR IS L 1T 72 A PR
BOH M, ERE KA UL Y8 E e A (solid
retention time, SRT) K, H SRT # K i H F T & 4&
AR R KB LK, —E XM E CSTR
Ak o 40 28 B vk B R R 9, B W HRT %
F SRT,il# HRT Kik 15~30d.

SRT 7~ Lo i) [ {4 58 35 F R 28 A 9
TE 7 B 0 R0 B8 P Y 4 et E) o 7E b B % K
B, 30 H HE K P HLE RS B, R 2R N A [ R E
BRMAEYEE, FHI SRT F8 1R M A %11 B
40 M 425 & B 8] ( mean cell retention time, MCRT), Bl
SRT = MCRT, I | Fl & B 2% W 30 0 4% & B 7R &
K(VSS) 5Hi kK VSS H 3k Fon . Bk ik B
BB K B IR EE AT &, A RO 88 N E 4 IR
AT R A, 2R T AR T A [ {4 R
WEARE, VSS FERMERPMAE Y . B
SRT % B By J2& 2 B} o [ & 4 i /9 7 25 457 &8 it (],
SRT # & SUA[EF MCRT.

FIFH B Ry 28 P9 B9 VSS F0H R (7 VSS #k BT L
TRBE SRT, LB 4.7 4 M & F,HiB. PR
ASBR FLJi #5 B SRT #& HRT B 2.57~3.73 4i5.
il ASBR ) SRT 7E 4 ™ &F FEFE SR,
XEEREFE AR RAOTIEEREEEN L
ERAET, AR R B TR R N, E SRR E
PRI I 7 R 2% B JECEF . X 156 BH S 1 % P 1A 3 R
HIFEHERE XT T RE G K13 8 M Y SRT B/ A 0.
Duck Chang 25 F[F ASBR 3 & 4 &b o 45 75 {8 , R
& ASBR WUTHE I IE 1d, b T 3 45 75 70 09 TR
X, MZAEDRE 2~ 14h FHRAK S REK
Warimie L R EE RN RS T 3d, 1E3F A
EE N 4d, 18] SR AR O 0 07 SR A 15 1R
B RR , {B [ Ay RO AT AN R AR R A
(VS LB K 20% ~ 30% 8. A BF 58 v 2 BT LA
BTG BRI M SRT, 2 A 2 #hoK A% 1 AL 74 18 38 o
(ISIRBIUTHEE fE ). X 2B ASBR 4b PR & vk ) &
VI 5 T A, B 7R AR TR M mE R T, LA B 3RS
HEH SRT.

2.3 P A B B R (MCRT)

MCRT R 55z &% H 09 5048 B i 0 B AH A F
K EEE M E, 2 1 D IER AR g
157 £ 45 B B (). A 9 R i R O R RE AL 1 A

BITRMR ML ERTREFREELRN
MOCRT 3 R UF i 4 4 9 1E % A 4 R SRR 88 1 7=
B A Y 1 S A g, R e R B e
IREBEALE R 0.125d, LB E 5 3.5d, B EH X
0.5d, Fbe ABIRE 1.5d, FEe22 & K 7.0d, H LR
R #R T E B MCRT.

80

70 L = E ®i& ASBR
o 4138 ASBR

X ¥
5%

60

N

MR A
SRR

50
40
30
20
10

0

SRT/d
X KA KK
pretetels

TR
SRS

XK R A
pToeds

(>
B

B 4 SRTH HRT B9 bk
Fig.4 Comparison of SRT and HRT

ANET BT, 6 T Ak B A R I A A A Y R
HERG,ARBEM VSS R RIEMAEYE, Hitg — &
Bk FEM R ERA RN
—f BT RERASALAENE HER
AR AEREPREPERNAN 2 Inmol P
LF KRBT ECE. coli ) K/ANKI A 10° 4. R 52
o FH B % 25 ok e e & Bl S KO8 T 4E HRT
N 7.5d FA4FF, B BB ASBR 7E TR A M A L
TR

100
—=— 7k ASBR
® 80 - —&— Wil ASBR
% 60 -
®
E 40 |
&
e
0

0 10 20 30 40 50 60 70
FRBEM Y /nmol-mL-!

B 5 W&yl ASBR BEMN S H (HRT=7.5d)
Fig.5 Proliles of microorganism in ASBR(HRT =7.5d)

A LT R L RS S R vk R, X R
ASBR a8 A & R AE Y HE (K. i E ASBR
FREAR RIS U8 B R 2 TR B AR ik R 15 3
ASBR W #J MCRT. £ HRT ¥ 7.5d.5d W& T,
B il ASBR #) MCRT 4514 16.76d.10.18d, 575
& HRT #) 2.23.2.03 £%; #ild ASBR B MCRT 43
Rk 23.55d.13.12d, 48 Bl HRT 1 3.14.2.62



1110 57N i)

Bt E= 7%

&% .0 L, ASBR it B8 5 7 25080 & =0k B ol O, M
RIFE A ) MCRT.
2.4 MbREFR

Bo ®/ART 3ERMBMHAIEE . £ HRT
#720,10.7.5.5d &, Fi{R ASBR B TCOD % Bk %
tbep iR CSTR 27/ T 12.38% .27.93% .31.16% .
34.68% (M E 4 ). IR ASBR ) TCOD £ B
PR CSTREET 7.13% .16.59% .28.21% .
30.52% (RHXTE ZHEE)  BEE HRT M4, CSTR 1)
Ab A ASBR B9 F % 4R, ASBR #H3 T CSTR
) TCOD LB RMBEE AW B 7RR T
RN, EIR ASBR i ASBR M= S R EE
tbd i CSTR 89 65.

30

70 O & ASBR
i CSTR
§ 60 % i ASBR
W s0 7
& %
H 40 //;
8 30 ;
|&] 7
= 20 ﬁ
10 2
o b |
HRT/d
M6 3ERMBFH TCOD ZRMHE
Fig.6 TCOD removal rate of three reactors
300
[ & ASBR
250 |- B i CSTR
H1i ASBR
w200
3
=~ 150 |
o
4 100
50
0 L

HRT/d

7 IEREBMATESE

Fig.7 Methane production rate ol three reactors

f£ CSTR Jx K #& 9, ft T HRT = SRT =
MCRT, fE# W & HRT %&fF T, ASBR 1] SRT #l
MCRT KWERE 4R %5, ASBR Wy 4b P& A4 15 8| o &
HE. XM E R AL AR MEET,
ASBR HA BRI HRT 08/ i £k 2% 2 BN T 1 4 45
BF MR A b, 76 Ak B AR OK R S TR AT fiM A 1k
F 60% &£ 4 TCOD ZERA, il CSTR # HR'T
B 20d, i HH L ASBR L 10d.

3 #it

(1)ASBR 7F4b 3 & 4 B B iR E R B o, B %
[ A 7 W AR B AE B 88 N, A AT A R R R,
SR ASBR fFE— e F 217, Bl KB B E
HIRE 1, BT W SR AR, R N B B AT A RRE AT
ASBR JEE 5 E 814k 1 2 57 1k 5 [3 44 9 15K B 1k &7
Ay EHE.

(2)ASBR 75 4b B 5 B 17 B 4 2K K B, e AR 1
7 11 4 45 B ot 0] (SRYT) AR A= 4 3 34 440 M 45 7 o
A (MCRT) . B 7 B AR (9 UURE M RE AR &, BUA B 3R
B E M SRT.

(3)ASBR 7 4b 3 5 B 77 B R 3K e, i TRA
BE B SRT A MCRT, Hff 56 ) i 52 1 = 4
(CSTR) A AL B4 R, R LA R AR HR'T BN
LB ARMM T ERERNE .
£ % 30K

[1] Masse DI, Doste R L. Potential for the psychophilic anaerobic
treatment of swine manure in using a sequencing batch reactor
[J]. Canadian Agriculture Engincering, 1997, 39(1):25~33.

[2] Angenent Largus T, Sung Shihwu, Raskin Lugarde.
Methanogenic population dynamics during startup of a full-scale
anaerobic sequencing batch reactor treating swine waste [ ]].
Water Research,2002,36(18):4648 —4654.

| 3] Lee J G, Hur ] M. Performance characterization of anaerobic
sequencing batch reactor process for digestion of night soil [1].
Water Science and Technology, 2001, 43(1):27 34,

[4] ERE. FRSRHKRF-ASBR” LI T XKD AR
i 48 K 7F 2005,

[5] WVavilin V A, Rytov S V, Lokshina L. Ya. A description of
hydrolysis kineties in anaerobic degradation of particulate organic
matterl ] |. Bioresource Technology, 1996, 56 (2-3):229 ~
237.

[ 6] Peter N. Hobson, Andrew ). Wheatley. Anaerobic digestion
modern theory and practicel M]. England: Galliard Ltd,1992.
259 -260.

[ 7]  Pinnekamp J. Effcets of thermal pretreatment of sewage sludge
on anacrobic digestion [ ] |. Water Science and Technology,
1988, 21(4-5): 97~ 108.

[ 8] TDuck Chang, Joon Moo Hur, Tai Hak Chung. Digestion of
municipal sludge by anaerobic sequencing batch reactor [ ]].
Water Science and Technology, 1994, 30(12): 161170,

[9] . FARBROBEBHE LAY - ESE72LAINTLH
FElD]. B A sUE . AR F 1988,

(10] &)t it ot ko & i) ke
PRFLHT, 2002,43(5):209 - 213,

[11]  Findlay R H, King ( M, Walting .. Elficacy of phospholipids
analysis in determing microbial biomass in sediments[J]. Appl.
Environ. Microbiol. , 1989,55(11) : 2888 ~ 2893.

[12]  Narasim malu R, Osamu M, Norifumi I, er al. Variation in
microbial biomass and community structure in sediments of
eutrophic bays as determine by phospholipids ester-linked fatty
acidsl 1 1. Appl. Environ. Microbiol., 1992, 88 (2): 562 ~
571.



