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Activation and mechanism of pulverized surface treatment sludge

CHENG Wei', GAO Qi'", ZHANG Yuchi’, BA Mingfang’, CHU Hanzeng’

(1. College of Civil and Environmental Engineering, Ningbo University, Ningbo 315211, Zhejiang, P. R. China;
2. Yuyuan Ninghai Environmental Protection Technology Co., Ltd, Ningbo 315211, Zhejiang, P. R. China)

Abstract: In order to to improve the pozzolanic activity of the pulverized powder from the high temperature
sintering slag of surface treatment sludge and construction residue, the effect and mechanism of Ca(OH), on
mechanical properties and heavy metal leaching of Portland cement-based materials were studied, and the
microstructure characteristics of the materials were analyzed by XRD, SEM, BET, TG and other microscopic

testing techniques. The results show that when Ca(OH), content is 0.6 %~0.8% of the total mass of ground
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powder cement-based materials, the mechanical properties of cement-based materials mixed with grinding
powder are better. At 60 days, the flexural strength and compressive strength increased by 11.0% and 7.8%,
respectively. Microscopic test results show that a small amount of Ca(OH), can not only increase the specific
surface area of ground powder cement-based materials’ hardened slurry, but also increase the number of
hydration products, and improve the structural compactness of hardened slurry. However, when the content of
Ca(OH), exceeds 0.8% of the total mass of cement-based hardened slurry, it has a negative effect on the
structure and properties of cement-based materials. It is also found that the addition of Ca(OH), can reduce the
leaching concentration of harmful heavy metals in cement-based materials with the addition of the ground
powder. The leaching rates of Cu, Ni and Zn were 17.5%, 13.0% and 40.8% lower than those of blank group.
It can ensure that the leaching values of harmful heavy metals Cu, Ni, Zn and Cr in cement-based materials
mixed with grinding powder are lower than the leaching concentration limits specified in the Technical
Specification for Coprocessing of Solid Waste in Cement Kiln (GB/T 30760—2014).

Keywords: surface treatment sludge; calcium hydroxide; active excitation; heavy metal leaching concentra-

tion; architecture sediment
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Table 1 Heavy metal leaching content of ground powder

mg/L
Cu Ni Zn Cr
0.08 0.2 0.4 0.8
x2 WEAERK
Table 2 Chemical composition
T2/ %

JEURE R

Si0, ALO, CaO Fe,0, MgO SO, K,0

P-152.5 16.31 2.93 70.07 4.05 0.95 3.94 0.96
GP 57.45 20.85 6.09 4.92 1.94 0.96 1.36
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Table 3 Table 3 Experimental mix ratio of different
Ca(OH), dosage

G5 Bt/ g
P-1152.5 H,0 GP bR CH
GP 0 225 450 1350
TS0 450 225 0 1350
CHO 315 225 135 1350
CHO. 2 315 225 135 1350 0.9
CHO. 4 315 225 135 1350 1.8
CHO. 6 315 225 135 1350 2.7
CHO. 8 315 225 135 1350 3.6
CH1 315 225 135 1350 4.5
CH2 315 225 135 1350 9
CH3 315 225 135 1350 13.5
CH4 315 225 135 1350 18
CHS5 315 225 135 1350 22.5
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Table 4 Specific surface area of hardened paste
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Table 6 Leaching value of heavy metals

215 Cu/% Ni/% Zn/ % Cr/%
GP 0.08 0.2 0.4 0.8
TS0 0 0 0 0
CHO 0.063 0.190 0.316 0
CHO. 8 0. 049 0.162 0.132 0
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®7 KEHRBPATRLESESSRE

Table 7 Limits of leachable heavy metals in cement clinker

Eh)E FRAE /(mg/L)
H3(Pb) 0.3
#H(Cd) 0.03
B (Cr) 0.2
i (Cu) 1.0
#L(NI) 0.2
B (Zn) 1.0

& 13 j& Ca(OH), & it Ky 0. 876 B & 41 A 7K U
LR R KA A B Y EDS 18, % 8 M &l 13(a)
PR EATTR S RAME. NRST LA, %
X Ca . Si Al & B8 & BREN 1. 97, 8545t
15. 73, T 5 3l i R £k /K Jé b C-S-H &E I #5 i b o
1.47~2.06, 1 ot AT DL 3 W7 3% 43 4 X 30k C-S-H

*8 BRLEREXR
Table8 Content of each element

JLER AT M J&F U %
C 18. 24 31.90
O 27.55 35.98
Mg 1.17 1.01
Al 1.41 1.10
Si 11.72 8.76
P 2.31 1.57
Ca 33.01 17.30
Fe 4.08 1.53
Cr 0.51 0.85
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Fig. 13 EDS diagram of sample with Ca(OH), content of 0.8%
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