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Abstract: Effect of hydraulic load distribution on sewage treatment efficiency of earthworm bio-filter was studied by analyzing influent and
effluent of earthworm bio-filter and earthworm behaviors. The results show that when hydraulic load varying from 2.0 n’/(m’*d) to 6.0
m’/(n’ *d), the concentration of each pollutant in earthworm bio-filter effluent increases slowly and is little effected by hydraulic load. When
hydraulic load reaches 6.7 m’/(m’*d), the concentration of COD, BODs, SS, NH, -N and TP in earthworm bio-filter effluent increases
obviously, but the TN concentration in effluent presents descending tendency. The earthworms become rather inadaptable to the living
conditions at this operating mode. As hydraulic load increasing, the earthworms’ relative ingestive ability is improved at first, and then
decreases. The earthworms’ relative ingestive ability comes to the maximum at hydraulic load of 4.8 m’/(m’*d), with good organic removal
efficiency. The relation ships between hydraulic load and average weights average density unit-area biomass of the earthworms are significant
negative correlation. The hydraulic load of 4.8 m’/(m’*d) is recommended, but not over 6.7 m’*/(m’ *d).
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Fig.1 Flow chart of combined process
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Table 1  Influent quality and major operational parameters at different operating modes of the earthworm bio-filter

Rae HI(2006 4> HEKHEREE HEK WK DO KB SFEA P (BODs) COD NH; -N ss BOD;
T4 /H-H /°C pH /mgeL=" /m?e(m?ed) ! /kg* (m®=d) ! /mg*L™" /mgeL~! /mgL™' /mgeL”!
1 05-01 ~05-31 17.5~22.8 7.27~7.79 4.60~5.33 2.4 0.46 65~125 5~28 20~48 31~44
2 06-01~06-30 21.5~27.8 7.47~7.90 4.60~5.33 4.8 0.75 45~105 8~30 14~41 24~42
3 07-01~0801 26.0~28.5 7.45~7.97 4.60~5.33 6.0 0.76 40~90 8~26 13~38 14~42
4 08-02~0825 27.2~28.6 7.59~7.89 4.60~5.33 6.7 1.20 40~115 16~22  14~46 29~38
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Fig.2 Structural drawing of earthworm bio-filter
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Table 2 Items and methods of wastewater test
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Fig.3  COD removal effect of earthworm bio-filter
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Fig.4 BODs removal effect of earthworm bio-filter

2.1.2 K3 G Aar X VR 2 PR AR () 5

1l 5w, B 7K ) Adr B 2.4 m/(m? s D
HE 6.0 m*/Cm =), W 5] A= P 98 K SS AR AN
Ky KT ik 2 6.7 w*/Cm® « DB, H7K SS B
T, UEHAJE M 7K SS 27K Jy 4 i 52 MR/ . 0k
LA A 1 Ak V7 0 B A i s R A P A T ) R
b, e | R A DA B A A LI R, S B B AR K
LR AL R i A OR PRI R AR S RGN
e il TH 22 1) 77 )

Kl 6 XM, MK ATl 2.4 m'/(m? s dD$E S E
6.7 m’/Cm’ * DI, Wil A P it 7K VSS/SS HE A&
T, TN K Iy AT s L K VSS/SS A A
31.96% ~ 45.39%, & /) T 17K VSS/SS(41.21% ~
69.60% ), 7KK BT A8 € P 2 2§y gk K sS
(A LA Wi ] 1 32 ZE Wk 2 — e ] Ay £
BHLDEIFINE, H 73 SS Bl A, 8 it th 7K B3 1k
BEEHR A, R DL ] AR SS AR E KK R
A A



71 Wi 55 < 7K 7 7 A e e i 4 90 b 5 7K Ak SR8 1) 5 1893
F1TH F2TH FITW FATHR
50 | : | : 70
1 #kss HKSS —k— SSEIRE 160
a0}
2 50
gw ry -mg
ﬁzm ”g
2 120
10} 10

0
14 18 21 23 25 27 29 31 37 39 40 41 43 45 49 51 53 59 61

& s

69 72 74 78 80 83 87 89 91 93
t/d

0
95 96 97 99 100101 103 104 105 107

5| 4 4R i B A BRR

Fig.5 SS removal effect of earthworm bio-filter
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Fig.6  Earthworm bio-filter VSS/SS variation of influent and effluent at different operating modes
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Fig.7  NH{ -N removal effect of earthworm bio-filter
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Fig.8 TN removal effect of earthworm bio-filter
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Fig.9 TP removal effect of earthworm bio-filter
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Table 4 Farthworms relative ingestive ability comparison at different operating modes

T K HEKP s A X 42 Wz AR A A A2
F/M OM/ % /mg*(god) ! /mg*(ged) ! 1%
1 2.11 60.7 10.21 3.77 36.92
2 1.62 63.3 20.45 8.48 41.47
3 2.07 58.9 12.97 4.58 35.31
4 2.14 58.2 8.27 2.73 37.35
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Table 5 Variation of earthworm indexes at different operating modes

T B3 B T x 104/ 4 *m =2 e ] -3 T B/ g St B 5] e kg m 2
1 1.45 0.29 4.15
2 1.32 0.228 3.04
3 1.12 0.196 2.17
4 0.83 0.113 0.94
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Table 6  Correlation analysis between hydraulic load and earthworm indexes
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