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Abstract: The aim of this paper was to study the effect on cement property by using of municipal sewage as additive in the process of
clinker burning. Based on the standard sample P. 042. 5 from cement plant, the properties of eco-cement samples adding municipal
sewage to unit raw material by 0% , 0.50% , 1.00% , 1. 50% , 2. 00% , 2. 50% respectively and the standard sample from the cement
plant were compared. According to the analysis of X-ray diffraction, microstructure, the particles size determination material change,
the setting time, specific surface area, leaching toxicity and strength of cement mortar of the cement, respectively, it showed that the
strength of the productions were similar to the P. 042. 5 standard sample. The metal ion concentrations of Al, Fe, Ba, Mn and Ti in
clinkers and raw material decreased, the initial and setting time increased, as well as the strength of the paste within the curing time of

3 days decreased with the increase of municipal sewage ratio. However, after the curing of 7 days, the strength was similar to non-

sludge-mortar or even higher.
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Table 1 ~ Complete chemical analysis of raw material ( mass fraction) /%
Pk £ B bedk it 5i0, AL, Oy Fe, 04 Ca0 MgO K,0 Na, O S0, (ol LA
AR 34.90 12. 10 3.08 2.20 44.50 0.55 0.38 0.12 0.38 0.015 98.22
A KA 38.12 7.25 1.71 0.85 49. 40 0.58 0.14 0. 09 0.41 0.011 98.56
Wt 3.51 75.21 12.08 4.48 0.17 0.53 2.26 0.32 0.01 0. 008 98.58
B 8.31 34.56 12.71 38.87 2.58 0.59 0.61 0.12 0.42 0. 004 98.77
SO 2.15 88.72 3.95 1. 65 0.39 0.52 1.02 0.07 0.14 0. 002 98. 61
5k 46. 06 26. 00 11.69 4.29 2.31 1.30 1.17 0.29 0.37 0. 006 93.49
K 3.16 46. 82 33.70 7.02 5.96 0.61 0. 66 0.32 0.25 0.010 98.51
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Particle size distribution of raw material and clinker
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Fig.2  XRD spectrum of the cement clinker
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Fig.3 Microscopic structure of the cement clinker
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Table 2 Test result of f-CaO in the clinker and physical properties of the cement

- Rt L 2 1 X #E 45 B 7] /min U5 B/ MPa
¥ £-Ca0/% /m? kg ! VI st 3d 7d 28 d
FrA 0.98 332.5 142 190 30. 65 42.3 61.31
A, 0. 82 340. 2 136 185 31.42 45.27 63.15
A, 0. 56 342.2 139 192 30.28 44.79 62.56
A, 0.75 339.6 145 198 32.59 43. 66 64. 01
A, 0.63 344.5 157 209 32.63 42.55 61.72
A, 1.04 345.3 163 215 31.78 43.51 65. 44
As 0. 67 342.3 175 242 30. 07 43.33 63.52
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Fig.4 Bending strength of the mastic cement
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Table 3 Heavy metal leaching-out toxicity in cement/mg- L~

NEPasy 3ﬂ| LT %=
A REW «)ng? .

pH A Ba Cd Cr Cu Mn Ni Ph Sn Sr Ti \Y% Zn
HE 4 5% 1k
RRIR T 1 4. 65 0.77 — 0.29 — 0.37 — — 4.61 5.22 0.22 — 0.08
(pH=2.64 +0.05)
ZEIRK 12. 18 0. 60 — 0.18 — — — — 0.08 6.36 0.02 — —
GB 5085.3-2007 — 100 1 15 100 5 5 — — — — 100
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Table 4 Heavy metal content in cement clinker sludge/mg-kg ™'

FE Ba Cd Cr Cu Mn Pb Sn Sr Ti v Zn
51 535.37 — 195.73 381.63 947. 83 135.94 118.89  5038.84 89.57 713.28 24.50 1175.09
2okt 446. 20 4.28 37.02 12.56 2329.00 18.51 4354.02 163.91 1766.60 3.52  1001.84
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