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Sludge Reduction of Earthworm Biofilter and Its
Influencing Factors

WU Min, LOU Shanjie, YANG Jian, CHENG Qiaoyan

(State Key Laboratory of Pollution Control and Resources Reuse, Tongji University, Shanghai 200092, China)

Abstract: The paper presents the sludge reduction of earthworm bilofilter in the conditions of different
operating modes and filter mediums as well as factors that affect sludge reduction in the filter. The re-
sults show that the sludge reduction rate is about 38.20% ~48.20% . The whole effect of the system
is mainly reacted to earthworms’ sludge reduction efficiency. The proper temperature for the efficiency
is 23~28 C. Hydraulic overloading is somehow negative to earthworms’ normal activities and the
sludge reduction. Compared with quartz sands, earthworms’ sludge reduction efficiency in ceramsites
is higher, and the whole effect of the system is better. It is mostly due to the damage to earthworms
caused by filter mediums.
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BRAER. B (E 1) RBIRERKERK, Eib
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" Fig.1 Schematic diagram of earthworm
biofilter apparatus
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Tab.1 Two types of filter mediums’ physical character

' p kit g MR E/ LPRAE/ FHRE/
Wk $#2 /mm (10 kg-m~?) (10 kg-m™3) % (0.01 g-ecm™%)
FIE 2y 1.68~2.05 2.57 1.45 42.69 1.65
ko4 2.80~8.00 1.34 0.82 - 39.02 0.78
1.2 RETRRHEKES R 2.7 p(SS), p(COD), p(NH;-N) 23 51 Ky &
HEINH 4 IO, HAGFEREKKER B AV RERNRRKE.
F2 EIRWNEEETBH
Tab.2 Major operational parameters of different operating modes
T ommem a0 O m aeosmeLn L0 AN
1 2006 —05—2006-06 20~25 1.00 2.40 7.27~7.79 22.30~52.30 63.82~99.80 5.94~27.12
2 2006 ~06—2006—-07 23~28 2.00 4.80 7.47~7.90 14.60~40.50 48.83~103.79 19.62~29.16
3 2006 —07—2006—-08 28~32 2.50 6.00 7.45~7.97 13.80~37.20 43.65~89.84 8.29~21.68
4 2006 - 08—2006-09 28~34 2.80 6.70 7.59~7.89 14.80~45.40 42.47~75.75 14.57~21.70
1.3 RBAHZE HEEFRZEHIWR AFRANERE K
1.3.1 BRBELBIR TR w(OMisy ) 16 A PR 8 73 3 w (OMy ) 4

K BRMERERSEERRE T BN
ﬁ—fm.

1.3.2 R EHI TR

(1) BREEBIZEHEIRRE ST w(OM)R
FXa gl .

(2) #ExJuBIE /=2 . B R Ph iR E 4 0. 20
~0.30 g YRR ARG 15 KA AR 24 h I, &
HAMMEIZETF 105 CTHE 2 h, WETE, REH
WFR RS, TR R b AR B 27 R = i % T
H/(WEEE-14d).

(3) G EFR . HMATE SR P B IR o

XHEIFE R = R A UE M P B R A B AR
B, B R R B AR SRR B = A5 267 2 x
(1- w(OMgze) ) /(1 - w(OMpg)).

X ARV BT ARS 1 d MIBAENE
PUREE. XL R = xR B - Xt 15 38 7=
XA = HX LR AR R R X 100% .

ARG , w (OMygz ) AT 15138 7= 58 A
XA R X LB SPSS K457

(4) 4518 S ALY AL RS (SOD) Kot AL £ B
(CAT) T& A FI RS = B AR ) TR AT BT o il Ak
FIERE Gr =R $H).
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Fig.2 Effects of the sludge reduction in earthworm biofilter
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2.2 WEBIXE R HB R ERIEL RE

83135 VR A T U A E B R E T AR B X 15 TR
BRI HE S 3 SE B , (B R i M L FRiE AT
o, R EREE G B IR U513 ShIs AR M MERR B, B
HWABE S L KB EAR NIRRT
AERHE SR K 4 43 47 4l 45 %oF 95 D8 T4 B R 19 AR L L
7.

MEIWL,2 FIER PIEEERR HLE,
AL A XHE B B T 50 & (4 I AR AL T R AL, B
AR BAES 2 T 2 Frug kA, X R E B X
KNS TR [ 3538 A8 4k, 18 Bz o i 351 £ A 5
{LB A SHE LR AT T AR S sl LIS 2
0], BR Wk b ik 151 AR X 4R & B B A R
sk BHES TR RIS L (41. 47% )15
KT AEDHE(26.21%). Bk EF, B sl
SNERERERMAXELETTIA 33.01% ~
41.47% , A FED LR 16.35% ~26.21% ,3X
RRGLAFRL A iR 5 R B R AR THAHT
R TFLAAED e pet (B 2) iR a 5 R . &8 LRy
B, S| RHE R IE B R S R R
B —B, i — SR R G R E LR S
ARRCR FE R 5 xS TR T A R A AR LT AR 1.
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Tab.3 Comparison of earthworms’ related items in different operating modes and filter mediums

IR B w(OMgg)/%  w(OMgy)/% oign BHMERE/ BAEXHAR/  AEXTHEEE/%
(mg-g™'-d™) (g-d) (g-d)
1 A%Y 60.70 53.00%0.89 9.21+1.34 11.01+1.65 1.80+0.36 16.35
(5} 8 60.70 37.67+1.11 6.44+0.88 10.21+1.27 3.77+0.40 36.92
) AEY 63.30 50.26 +3.54 14.80+0.21 20.07+1.71 5.26+1.50 26.21
3} 74 63.30 37.24+2.21 11.97+3.65 20.45+5.52 8.48+1.87 41.47
3 A% 58.90 44.79+5.00 10.27+0.43 13.80+1.82 3.53+1.40 25.58
] A 58.90 36.50+£0.70 8.40+0.89 12.97+1.29 4.58+0.42 35.31
4 AEY 58.20 43.42+4.46 6.80+1.96 9.18+1.96 2.38+0.23 25.93
ikl 58.20 37.57+0.76 5.54+0.84 8.27+1.23 2.73+0.39 33.01
2.3 RIEBERTERENEER Bk, EEFRARM R8> RS H FH,
2.3.1 HE P RR BN R K BB R, K B — s

1R BE 7R AL 3o 4L 45 R4 £ TF 4L SR8 Sh I i

BIRTIR T, IR BT B A R T3 61 7™ 2% (H8d 40 C
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Fig.3 Variation of earthworms’ related items in different operating modes and filter mediums
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Fig.4 Comparison of earthworms’ SOD and CAT
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