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Abstract: Three bio-methods for sludge reduction including aerobic digestion, anaerobic digestion and predation by T. tubifex were
ivestigated. The sludge reduction rates in 24h by predation of T. tubifer, anaercbic digestion and aerobic digestion were (.13
mg'(mg'd)}”!, 0.09 mg:(mg-d) ! and 0.03 mg-(mg-d) "' respectively, when sludge concentration was 2 500mg-L~'. T.
tubifex could destroy the cell membrane of the bacteria in a short time, which could increase the sludge reduction rate when anaerobic
digestion was adopted after the predation of T. tubifexr. Using the T. tubifex to reduce sludge for 12h cornbined with anaerobic
digestion for 36h could reduce sludge by 30%, and the sludge reduction rate was 0.25 mg-{mg-d)”'. If the initial sludge
wneentration increased, the time of predation by T . tubifer should be extended.
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Fig.1 Sludge concentration changes in three bio-

methods for sludge reduction

R INBEERFAMSROSBERERD

Table 2 Comparisen of three bic-methods for sludge reduction
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Fig.2 DHA and BAC measurement results of sludge

in three bio-methods for sludge reduction
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Fig.3 Organic contents in three hio-methods for sludge reduction

2.3 BBEE+REAKELES T EXMNGROBE
BR

B 4 FROA S T L EIBHE s IE 24h RUaH
Hids ISR B RIR NS REESREH L, &
REFKG TR I5RBETRE. £ZRET A
ST LM B RO M E EETLEH 0.12
mg- (mg-d) ', 5 IR B8 ik xHs R E AR A
EE BT HEREHBER.

3000

2500 §

SR /mg L

1500 | | 1 | 1 |
0

M4 WENE+FREGASTERTRAORRHR
Fig.4 Sludge reduction by the combined process

B 4 7, B R AR AR AL 2 FOT R
AR RN FROMER R HHEERA
FREFERBREEAS T ZHEESE B 5 R
T R R R ) 45 i At Al A TE S R B8R

75 V8 0 B L F L 45 4 £ B 1R R 7 R IR ETH
AR ] B 43 0 T 8 0. e T W] 48 R AT DA SR A



2342 B

B %

7z
.
1

Z
g

TR E L B/%

s MBEG+XEASSREABRTIZSHNMRL

Fig.5 Optimization of the combined process for sludge reduction

FEE S5 O P 5 4 Rl A9 ) 2 R LA R R 3 TR O v ek
ERmte AmEEaend ke REASE
S TRA IS /R R, R S B TS R 0 IR B
FEEANYH 5, G5 R PN SR/ TETEE
B IR EH AT S R E R RIS .
TEISIRHIE B2 500mg-L " AL, M A4l G L
R IR AT R, 30 A ] B e M RE A 12k
WHE A, SRBELEER 0.25 mg- (mg-d)
TEE BB SIR 12h 5 H#ETIRE W L& 36h,
15 U Bk B b 90 1T R 30 % .3k B M6 B 0] Y e B R
B0 52 T S A T 11, Al R S b
TR A AL, MHGTZEZHTFE 1.5-2d HEER
B, B4R 5 T Ak B AT R A )
2.4 WG X BB HE + REMHATE S
F R

)

4500
) & BFfr16h ¥y =-30.398x + 4328
L » #f 24k y—-35.062x + 4328
o HEfr 3Zh  y=-38.765x + 4328
4000
5
BO
L]
i 3500 ~
%
B
i
3000
2500 L L L ! !
0 10 20 30 40 50 60
i/h

BHe6 #METRRES2O0Ome L7 B
BETEWNTREUEEYR
Fig. 6 Sludge reduction by the combined process

at sludge concentration of 4 2d40my-1.

W0 E 75 R M BE 2 500 mg- LB B4 240
mg-L VEREHAS L himikENEL WK
6 FIT % . 76 B0 45 4 2% 73 5 24 160,240 F1 32h J5 Fior
BT RE A 24h, 160 F0 8h( 4E 55 25 Y b A A
40h), 40h Py O ¥y 3T U HowR B % A
0.17 mg-{mg-d) ', 0.22 mg-(mg-d} ' Al 0.20
mge (mg-d) ' BB 240 F i AT IR ST AR
U R AR R R R TTHRSE
F%) B ] 4% £ it (i) B ) 5 75 IR MR T M2 S00mg- L'
43 B 1Y B O B IRD 12 G, R AN RS
JIE T o s 43 £ () B ) AN T) 5 08 e R G o, ] 4
B I [B) 77 S 4

3 Hig

(1) 3 Fpis e 9 A4 ok it 77 = b, 3080 48 |
Ty U8 A HL R R R O R T AL S R
) B 1% .

(2) B wa] 45 £ W DAAE S5 0 H] N B AR 7 U8 P A
£ M, 22 I vl A AR ST Ak — 5 X T R
(e

(3) f B 5] £ £ AR S i AL 45 & 6t 5 e HTH
s, AT LATE 2d A A {89 08 el b B8] 45 05 B 30%
HILEAE R 0.25 mg: (mg-d) .

(4) 006 0 e I 1, 7F B s 4 &+ REE
g TR B 2 b T S Y R s R i TR
s} 1] .

B E

[0] GRES.HEE 8. S TR B ARSI FH
SRR 5, 2003,4(1) 44 - 52,

[2] Wel Y 5, Van Houten R T, Borger A R, e of . Comparison
performances of membrane bioreactor (MBR} and conventional
activated sludge {CAS) processes on sludge reduction induced by
Oligochaete[)]. Environ. Sci. Technol. ., 2003,37{(14):3171
= 3180.

| 3 Liang I’, Huang X, Qian Y, e of . Comparison ol sludge
reduction rates caused by the four micro-Tauna”s predation] ] .
Bioresource Technology, 2006,97(6) : 854 ~861.

[ 41 Liang P, Tuang X, Qian Y. Excess sludge reduction in
activated sludge process through predation of A . hem prichi[]].
Biochemical Fuginecring  Journal.  Bioresouree  Technology,
2006,28(2): 117 - 122.

|5 Chen G H, Kyoung-Jin A, Swvastien S, et af . Possible cause
of excess sludge reduction in an oxic settling anaerobic activated
sludge process (OSA process)[1]. Water Rescarch, 2003, 37;
3855~ 3806.

[ o Wer Y S, Lin ] X. The discharged excess sludge treated by
Oligochactal | |, Water Scienee and Technology, 2005,52(10-
11}:265 272,



1135

I

#

=4 2343

(7]

(9]

(10]

[11]

[12]

ERFRROKMEAENINTEIRES. KFEAKE
MAWH (ML (=), dx: PEFERZHEM,
1989.107 —108.

TuH, 4, ¥H.%. MERUESRREBEENTR
[J]. SHpriasiR, 1996, 9(3):186~188.

AELE, PE. TTCHEAMEERN FEOME[]]. FiE
BEE2IR, 1996, 16(4) :400~406.

Haglund A L., Peter L, Erik T, et al. Depth distribution of
active hacteria and bacterial activity in lake sediment[]]. FEMS
Microbiology Ecology, 2003, 46; 31~ 38,

Renye J A, Piggot ) P, Daneo-Moore L, et al. Persistence of
Streptococcus mutans in stationary-phase batch cultures and
biofilms[J]. Applied and Environmental Microbiology, 2004,
70(10): 6181 ~6187.

Lawrence ] R, Chenier M R, Roy R, ef al. Microscale and
molecular assessment of impacts of nickel, nutrients, and
oxygen level on structure and function of river biofilm

communities [ ] ]. Applied and Environmental Microbiology,

[13]

[14]

(15]

[16]

[17]

[18]

(19]

[20]

2004, 70(7): 4326~4339.

WER. SRIFAHCLETHHHRED). FMERBRF
R2EBEM, 1994, 7(1): 55~64.

AE4:, =, M. AAGSEFANLNEYRRIENE
[J]. BEFFEHE, 1995, 17(1): 27~30.

B, RE8. BASK SREELETTERE(I].
¥R, 1997,16(10); 2931,

HER, BN —MHERBEFRFE—FRMEREE
[J]. iSHephiEEA, 2003,16(4): 51~53.

B, HESR, REMS. BHBERSATMATERR
MR RRBIFE()]). SRR, 2005,19(1): 28~31.
HWul, RS RAFRELRIT). FESKFEK,
2002,18(12): 54~55.

FE, NS, RER. SREFAHALLHENE T BERT
[J]. RELKHEK, 2001,17(8); 23~25.

Pavlostathis S G, Gossett ] M. A kinetic model for anaerobic
sludge [ ] ].
Bioengineering, 1985,28(10): 1519~1530.

digestion of biological Biotechnology and



