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The best combination of parameters for
electroosmosis dehydration of sewage sludge

WU Zhuoyu', LIANG Yaoxuan®, ZHANG Shujuan', ZHANG Xulan', CAI Baihua'
(1. School of Environmental Science and Engineering,
Sun Yat-sen University, Guangzhou 510000, China;
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Abstract: As a new technology of sludge dehydration, electro-osmotic dehydration has the advantages of
good dehydration effect, low cost and without flocculant. Through two rounds of orthogonal experiments
and by using moisture content of sludge and dewatering energy consumption as evaluation system, this
study investigated the combination of optimal operating parameters of mechanical pressure, electroosmo-
sis time, voltage gradient and sludge thickness. After shrinking range of parameters by the first orthogo-
nal experiment, the second orthogonal experiment was carried out. Finally, the optimal operation param-
eters were determined as follows: mechanical pressure was between 14. 6 and 15. 0 kPa, and electroos-
mosis time was between 58. 7 and 70 min, and voltage gradient was between 15. 1 and 16. 1 V/cm, and
sludge thickness was 0. 50 cm. After dewatering, the moisture content of sludge was between 55. 00%
and 58. 00%, and ewatering energy consumption was between 0. 110 and 0. 120 kW +h/kg. The optimal
operation parameters obtained through two rounds of orthogonal experiments, the moisture content of
sludge can achieve the standards and energy consumption is only 9% to 19% of thermal drying.
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Table 1  Basic properties of the sludge

KR FIKHI% HHUR S H/% HBS%/ (pSeem™) pH YRI5 1%
KIVP Y5 KA BR) 82.30+0. 11 47.70+0. 39 406 5.89 52.47

1.2 LGRE
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Fig. 1 Simple diagram of electro—osmotic device
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Table 2 Factors and levels of the orthogonal experiment

HLY2 3% I 1] 249 20~80 min,  HL AR HE Ry 5~20 Viem, - ‘ Ei\ —
EURIEEE % 0. 75~3. 00 cm. K- mfﬁfijj/ Hilij/ E(avjfjig%)/ ‘{GYJE;;JE—TE/

HRAEBOE R LI S B AE SRS R L, ( 4°) : 5 I~ 5 0,75
Bt TS 8RS, IR FUK PN 2 s, 5 0 40 0 5o
FHAMWERIRZES], RS R IER RS, A ; 0 " s 5 95
JH Minitab 16 334785 22 73 A F s 22 500, A5 4 30 %0 20 3 00
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Table 3 Results of range and variance analysis of the first orthogonal test
- LA KR A b VLREFE A HE bR
W2 (R) P{H W2 (R) PiA

HUAE J1/kPa 9.07 0. 005 0.075 0. 632
I} [ /min 12. 46 0. 002 0. 089 0. 506
HLEBRE/ (Veem™) 14.16 0. 001 0. 307 0.038
15U fem 3.27 0. 088 0.285 0.055
w25 1.34 0. 091
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Fig. 2 Variation trend of sludge moisture content and energy consumption of dewatering at different factor levels
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Table 4  Results of the second orthogonal test orthogonal experiment
s BUb T 3/ e HEREE, TS RIRRE e P RERE/
kPa (Veem™) cm (kWeh *kg™)
1 5.0 56.7 15.0 0.83 3 65.73 0.176
2 11.7 70.0 10.0 0.83 2 62. 40 0. 092
3 8.3 70.0 15.0 1.17 4 60. 43 0.223
4 15.0 56.7 10.0 1.17 1 63.22 0.117
5 5.0 63.3 10.0 1.50 4 67.90 0. 167
6 11.7 50.0 15.0 1.50 1 59.98 0.235
7 8.3 50.0 10.0 0.50 3 66.02 0. 061
8 15.0 63.3 15.0 0.50 2 57.99 0.114
9 5.0 50.0 17.5 1.17 2 64.73 0.274
10 11.7 63.3 12.5 1.17 3 62.15 0.207
11 8.3 63.3 17.5 0.83 1 56.49 0. 186
12 15.0 50.0 12.5 0.83 4 62.73 0. 121
13 5.0 70.0 12.5 0.50 1 65. 80 0.111
14 11.7 56.7 17.5 0.50 4 58.50 0.124
15 8.3 56.7 12.5 1.50 2 64. 39 0.212
16 15.0 70.0 17.5 1.50 3 55.84 0.294

1) JEUET5 U8 & K% 4 (82.3040.11) %,

25 BRI IR 2= AT 220 S

Table 5 Results of range and variance analysis of

the second orthogonal test

PAF KR _
R st
jfl;haﬁi

s 2= W
P{E P{E

(R) (R)
HUBRE J1/kPa 6.09 0.011 0.02  0.654
Fsf 1] /min 2.25 0.101 0.023 0.625
HLERAEE/ (Veem™)  5.99  0.011  0.11 0. 024
15U fem 0.8 0.741 0.125 0.013

R2E51 1. 06 0.026
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min .
fios HUHE 1/ kPa i 16] /min HIRBREE/ (Veem)  §5IRJFE /e
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Cur [15.0] [69. 996 2] [15.523 3] [0:50]
1.000 0 Low 5.0 50.0 10.0 0.50
/ —
Composite
Desirabilility
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Fig.3 Model 1:

linear action
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Fig. 4 Model 2: linear + interaction
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Fig.5 Model 3: linear + square action
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Table 6 Comparison between the predicted value of three models and the experimental value

LAY ZAEAE SR AT IR
Ry 15.0 kPa, 70.0 min 15.0kPa, 69.9 min 14.6 kPa, 58.7 min
15.2 V/em, 0.50 cm 15.1 V/em, 0.50 cm 16.1 V/em, 0.50 cm
T 56.64%  0.120 kWeh /kg 55.00%  0.110 kW<h /kg 58.00% 0. 118 kWeh/kg
o~ (56.23x (0. 117x0.003) (57.01x  (0.116+0.001) (56.80+  (0.120+0.001)
0.84)%  kWeh/kg 1.27)%  kWeh/kg 0.51)%  kW<h/kg
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