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Abstract: Lime, silicate cement and super absorbent resin were selected to solidify and recycle
the sludge from a water supply plant. The solidifying parameters of the sludge from the water supply plant
were initially selected based on single factor experiment. The experimental plan for composite curing
agent was designed by response surface method, and the optimal composition of curing agent was
determined by taking 7-day unconfined compressive strength as the response value. The curing agents
influencing the unconfined compressive strength in descending order were as follows: lime, silicate cement
and super absorbent resin. The interaction between lime and silicate cement was significant. The optimal
proportions of lime, silicate cement and super absorbent resin were 47.43%, 13.11% and 0.45%, and the
7-day unconfined compressive strength of solidified sludge was 0.51 MPa. The predicted values of the

unconfined compressive strength obtained by the response surface model were close to the measured
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values, indicating that the model was highly reliable. The experimental results can provide reference for

practical engineering application.
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Fig.1 Influence of lime content on unconfined

compressive strength
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Fig.3 Influence of super absorbent resin content on

unconfined compressive strength
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Tab.2 Experimental design and results
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R 5 /kPa
1 -1 1 0 409.2
2 0 1 -1 447 4
3 1 1 0 518.1
4 0 1 1 503.5
5 1 -1 0 425.6
6 -1 0 1 4325
7 0 0 0 490.7
8 1 0 -1 4512
9 0 0 0 4925
10 0 0 0 488.4
11 0 0 0 489.7
12 1 0 1 497.0
13 0 -1 1 4439
14 -1 0 -1 391.2
15 0 -1 -1 383.6
16 1 -1 0 394.4
17 0 0 0 491.6
2.2.2  [RlHRIRL 5 )y 2% A

38 1o Design—Expert B X0 g5 Rk T Ik
Z I G 45 3] 9 2 Tt alH 5 7 R H 4% T
FHT7 25 b, L R IR 3
x3 TAEMRHERE RS TEIAEE K7 = 5
Tab.3 Variance analysis of the quadratic multiple

regression model of 7-day unconfined compressive

strength
o H 7 FH P{H
X, 33.08 339.59 <0.000 1
X, 28.84 258.15 <0.000 1
X, 25.44 200.86 <0.000 1
XX, 19.42 58.57 0.000 1
XX, 1.12 0.20 0.6710
XX, -1.05 0.17 0.6915
X2 -27.69 125.27 <0.000 1
X} -26.07 111.00 <0.000 1
X} -19.91 64.80 <0.000 1
LAY 490.58 132.57 <0.000 1
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Fig.4 Response surface and contour map of strength
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