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Study on the Properties of Compound Portland-Sulphoaluminate Cement Coal-Based Solid Waste Grouting Material
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(1.CHN Energy Xinjiang Kuangou Mining Co.. Ltd., Changji Hui Autonomous Prefecture. Xinjiang 831200, China;
2.State Key Laboratory for Fine Exploration and Intelligent Development of Coal Resources,

China University of Mining and Technology, Xuzhou. Jiangsu 221116, China)

Abstract: Compound portland-sulphoaluminate cement coal-based solid waste grouting material was prepared by using coal
gangue and fly ash as raw materials, supplemented by portland cement and sulphoaluminate cement as cementitious materials.
By adjusting the mass ratio of portland cement and sulphoaluminate cement, the effects of cement with different mass ratios on
the mechanical properties and flow properties of grouting materials were studied. The pore size characteristics of grouting
materials were analyzed by nuclear magnetic resonance, and the hydration products of grouting materials were analyzed by
scanning electron microscope and energy spectrum. The results show that when the mass ratio of portland cement to
sulphoaluminate cement is 3 ¢ 7, the 28 d compressive strength and flexural strength of the specimen are 17.05 MPa and 5.00
MPa., respectively. the slump is 34.83 cm, the setting time is 174 min, and the comprehensive performance is the best. The
main hydration product of the grouting material is C ~A —S - H gel, which is mutually reinforced with the skeleton formed by
gangue powder aggregate, fly ash, C -S - H gel, which effectively improves the strength of the specimen. The internal pore
size of the grouting material is mainly distributed in 0 -=0.63 pm and 1 -4 pm, and the pore size of 0.05 0.4 pm occupies the
main position. The research results can provide some theoretical guidance for the development and engineering application of
grouting materials.
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Table 1 Main chemical components of raw materials %
JE A R CaO Al O3 SO; Si0, MgO Fe, O3 K,O Na» O TiO;
AT A — 25.7 — 63.6 0.4 4.3 2.2 2.1 0.8
Wy HE IR 55.2 8.8 2.4 24.5 2.2 4.6 1.3 — —
e R R K R 55.4 8.7 2.6 24.3 2.2 4.7 — —
. 55 R Fh K Jg 42.6 28.7 20.6 5.3 2.0 0.2 — —
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SR 45% .10 % M 45 % . [ 2 KK He g 0.45, [H]
B A 0.5 %6 RU K 7, 18 4 P R K I Y 5 L
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HARRE B W 2,
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Table 2 Experimental design schemes

BERF OB RERRERK BB RRER IEFIN
E Pk Bk WREE KR KK )/

Wm0 A/ Y /Y% /% %
FP-1 45 10 40.5 4.5 0.45 0.5
FP-2 45 10 31.5 13.5 0.45 0.5
FP-3 45 10 22.5 22.5 0.45 0.5
FP-4 45 10 13.5 31.5 0.45 0.5
FP-5 45 10 4.5 40.5 0.45 0.5
X 45 10 45.0 0 0.45 0.5
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Fig.1 Slump and setting time of grouting

materials with different cement ratios
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Table 3 Test results of 3 d, 7 d and 28 d compressive
strength of specimens MPa
W% SiHE xtME4 FP-1 FP-2 FP-3  FP4  FP-5
3d  ¥E 617 6.26 3.05 5.15 7.61  10.05
bRifEZ  0.135  0.155  0.17 0.14  0.201  0.185

28d My 18.73 16.84  9.13  12.76 17.05 18.45
PRAEZE 0.225  0.191  0.17  0.216  0.192  0.180
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Fig.2 3 d, 7 d and 28 d uniaxial compressive

strength of curing specimens
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Table 4 Test results of 3 d, 7 d and 28 d flexural

strength of specimens

W S xTME41 FP-1 FP-2  FP-3  FP-4
3d  ¥ME 244 110 118 2.02  2.42
FRE2  0.083  0.085 0.072 0.036 0.065

C7d B 434 311 3.02 4.09 241 3.07
FRfEZE 0.14  0.056  0.106  0.144  0.137

T28d WM 430 526 442 4.86 5.00 4.4
FRMEZ  0.056  0.127  0.091 0.105 0.135
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Table 5 Analysis of the proportion of corresponding

elements at each point on the SEM image %
IE R O ¢ Ca Si Al Fe
XPHRZ M1 34.66 0 — 3.43  45.64 15.44  0.82

M2 36.03  11.83 1.37  25.44 13.19 6.18

i & 5 R 5 RI 0, X IR 41 F0 FP-4 i 56 41 7k 1k
T REAMRL, EZITERE R O.Ca Si AL HH O
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JEE N BIN 22.38 %M1 19.37% Fe 0% 5 4y
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