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Application of Composite Cement Production of Industrial Wastes

SUN Xiaowei, LI Yanbo
School of Materials Science and Engineering, Shenyang Jianzhu University, Shenyang 110168, China

Abstract Slag and coal gangue are used as supplementary cementing materials in the blend cement, and the effect of the fineness and
the blend ratio of slag and coal gangue on the strength of the blend cement is studied. With the strength of the cement mortar as the
parameter, the best composite system is identified. It is shown that for the composite system consisting of slag and natural gangue, the
slag fineness determines the strength of the composite cement, the finer the slag, the higher the strength of the blend cement. With a
given total amount of slag and natural coal gangue as the mixed material to replace the cement aggregates, the composite cement strength
increases with the increase of the slag proportion and with the decrease of the gangue proportion. The natural coal gangue is not active,
and the activity is only shown after calcination.
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Table 1 Chemical compositions of raw materials

Jit tk 50/ %

S . Bedk it/%
Si0, ALO, Fe,0, MgO Ca0 S0,
K 23.10 7.10 3.67 2.18 57.59 2.65 2.18
it 37.50 11.81 0.42 7.03 42.17 0.10 0.82
HRERT A1 46.30 37.98 136 0.86 1.98 2.81 6.74
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Fig. 1 Effect of grinding time on the sieve residue
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Fig. 2 Effect of grinding time on the specific surface area
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Table 2 Effects of fineness of slag and coal gangue on the composite cement strength

HLAT o8 BE/MPa HLJE 38 /M Pa
%> [ifEgia

3d 7d 28d 3d 7d 28d
A, C 5.1 6.2 7.7 20.3 325 40.1
A, KoM 2.6 4.6 6.1 10.4 18.6 25.8
A, KMy 2.4 3.8 5.8 9.6 17.5 24.7
A; K,oMss 2.3 4.0 5.7 9.1 16.0 22.6
A, KssMos 2.6 4.7 6.4 11.3 19.3 25.9
As KssMy 2.6 3.7 5.4 9.8 17.8 25.7
A4 KssMss 2.2 3.7 5.2 9.5 16.4 23.1
A, K;oMos 2.8 4.4 5.8 11.6 19.5 26.9
Aq KsoM 2.6 4.2 53 10.4 18.2 26.2
A, KoM 55 2.5 4.3 5.6 9.8 17.4 252

i Ky & 7 A 3R EAHE 40min 8 5 iF My & 7 A 3R EPHJE 25min & BEAT & 4R K

Notes: Ky means slag with grinding of 40min, M means coal gangue with grinding of 25min.
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Table 3 Effects of proportions of slag and coal gangue on the composite cement strength

sy A i Prrom B /MPa Pt i /M Pa

3d 7d 28d 3d 7d 28d
B, C 5.1 6.2 7.7 20.3 32.5 40.1
B, Mos 1.8 3.0 3.7 8.1 11.8 15.8
B, Ko:2M,5 2.4 4.0 5.6 10.2 17.5 25.7
B, K:3Mas 2.3 3.6 4.8 9.1 16.0 22.6
B. K70:M s 2.8 4.4 5.8 11.6 19.5 26.9
Bs 2K, M5 3.0 4.6 6.1 12.4 21.3 28.7
B, 3K5¢Mas 3.3 4.9 6.5 13.0 22.9 31.8
B, Ko 3.6 5.4 7.0 13.9 23.8 354

7 Kg2Mys R = H & 5T G R A 12 1R £

Note: K7:2Mas means slag and coal gangue with mass ratio of 1:2.
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Table 4 Slag and calcined coal gangue composite cement strength test results

HUAT o8 FE/MPa HLJE 38 Z/MPa
%> B &
3d 7d 28d 3d 7d 28d
Co C 5.1 6.2 7.7 203 325 40.1
C, KoM s 3.7 4.9 7.0 132 26.6 38.3
G KMo 3.9 5.2 7.4 14.5 28.6 42.9
Cs K5oM 55 3.8 5.0 7.3 13.7 27.9 39.6
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