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Research and Development of New Sludge Solidifying Agent
Based on Waste Recycling
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Abstract:In view of the problems of high moisture content and difficult transportation of municipal
sludge, combined with the recycling of construction waste, the ultra-fine powder generated by the
construction waste crushing treatment is used as the main curing agent component, and different pro-
portions of fly ash, CaO and polymer are added at the same time potassium polyacrylate, sulfonated
oil, etc. are mixed to form a new type of curing agent, and the research on solidification of municipal
sludge with high water content is carried out. The research results show that when the dosage of ultra-

fine powder is 15%, fly ash is 4.7%, CaQ is 5%, polymer is 1.06% (including potassium polyacrylate
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0.7% , sulfonation oil is 0.36% ), the maximum value of sludge water reduction rate after solidification
for 12 h is 23.03%. The solidification mechanism combined with SEM and XRD analysis is that the
polymer can destabilize the sludge., coagulate and separate the sludge and water, and the ultra-fine
powder, fly ash, CaO water absorption and volcanic ash reaction, the sludge moisture content is sig-
nificantly reduced.

Key words: sludge treatment; solidification material; response surface experiment; microscopic analy-

sis
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Table 1 Main chemical composition of sludge %

J 4y Si0; Al O3 Fe; Oy P;Os CaO SO3 ZnO K, O Cl Tl

i B 23.71 20.11 18.12 14.42 7.941 5.58 1.826 1.8 1.44 5.053
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Table 2 Composition of superfine powder and fly ash %
R & SiO, CaO K,O MgO AL Oy Na; O Fe, O3 TiO, Fes O, HoAl
8 ARy 47.61 33.22 1.76 1.63 9.00 0.51 — 0.59 4.54 1.14
Koy LK 36.65 8.78 0.86 1.66 18.89 0.35 8.02 — — 24.79
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Fig.2 Effect of CaO content on sludge water
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Table 3 Factor level and coding value of sludge soli-

dification in the experiment %
A K-
7 4k 750 44
—1 0 1
w ORI BO 2.0 4.0 6.0
w(Ca0) 0.0 2.5 5.0

(B TFREY 0.5 1.0 1.5
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Table 4 Box Behnken experimental design scheme and experimental results

B 7K
B0 4 - — 12 b A% %
LK CaO A HLE 4 T4 R
1 0 0 0 21.56
2 —1 0 1 18.60
3 0 -1 1 17.37
4 1 1 0 22.43
5 1 —1 0 18.99
6 0 1 1 22.09
7 0 0 0 21.67
8 —1 1 0 20.95
9 0 0 0 21.72
10 —1 0 —1 18.46
11 0 —1 —1 17.04
12 1 0 —1 20.06
13 0 1 —1 21.93
14 — -1 0 16.00
15 1 0 1 21.19
16 0 0 0 21.65
17 0 0 0 21.70

Xof F R A R 22 R A 7 R AT R PR ARG O 22 4 M L AR S U8 12 h psiok S 1 o3 A A5 R
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Table S Variance analysis results of regression model

J5 25 KR B B -5 Al ¥ 75 Fi F {8 P{H B
A 1 9.37 9.37 228.41 <20.000 1 * %
B 1 40.50 40.50 986.77 <20.000 1 * %
C 1 0.39 0.39 9.43 0.018 0 *
AB 1 0.57 0.57 13.89 0.007 4 *
AC 1 0.25 0.25 5.97 0.044 5 *
BC 1 7.225% 103 7.225%10 % 0.18 0.687 4 PN E
A? 1 4.63 4.63 112.83 <20.000 1 * %
B? 1 4.37 4.37 106.47 <20.000 1 * %
C? 1 4.50 4.50 109.63 <20.000 1 * %
Model 9 66.17 7.35
Lack of fit 3 0.27 0.091
Pure error 4 0.015 3.850 X103
Total 16 66.46

Pl x — 8% . P<C0.05; x » —W) B & . P<0.001,
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Fig.4 Contour and response surface of interaction between fly ash dosage and Cao dosage
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Fig.5 Contour and response surface of interaction between fly ash dosage and polymer dosage
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