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Experimental study on the changes of coal paste backfilling
material performance during hydration process

QI Tingye, FENG Guorui, GUO Yuxia, ZHANG Yujiang, REN Ang, KANG Lixun, GUO Jun

(College of Mining Engineering, Taiyuan University of Technology, Taiyuan, Shanxi 030024, China)

Abstract Coal paste backfilling material (CPBM) is composed of coal gangue, flyash, ordinary port-
land cement and tap water. In order to identify the properties of each raw material, the mineral composi-
tion, chemical composition of coal gangue flyash have been analyzed; the compressive strength, poros-
ity and electrical resistivity have been studied at different curing times. The samples taken from curing
time of 7 d, 14 d and 28 d, have been evaluated for their mineral composition and microstructure. The
law of CPBM property with increasing curing time has been analyzed, and the correlation among the
compressive strength, porosity, resistivity and hydrating process has also been deeply discussed. The
results indicate that firstly, with the curing time increasing, compressive strength and electrical resistiv-
ity are increasing, while porosity and small pore content are reducing. Secondly, hydrated and poz-
zolanic reaction occur in the change of CPBM property, with calcium hydroxide, C-S-H gel and ettring-
ite being the reaction products. The calcium hydroxide crystal is only found at the curing time of 7 d,

not at 14 d and 28 d, and the types and quantities of ettringite crystal at 28 d are more than at 7 d and 14
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d. The crystal structure of 28 d presented more slender with the curing time increasing. Thirdly, the hy-

drated and pozzolanic reaction are the two primary reasons causing the change of performance of

CPBM strength with the change of curing time. Moreover, there is some interrelation between the per-

formances.

Key words paste backfilling material; compressive strength; porosity; electrical resistivity; hydrated

and pozzolanic reaction
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Fig.1  XRD result
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Table 1 Chemical composition and physical properties
of the various materials

SIRE| KU WK [i%a
Si02/% 2227 5242 35.46
ALO3/% 5.59 32.48 16.11
Fe,03/% 3.47 3.62 3.86
Ca0/% 65.90 3.05 7.15
MgO/% 0.81 1.01 3.50
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% /(geem™) 3.1 22 2.0
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TR % — 0.56 15
Je K BE /% 2 3.8 —
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Yk 3] B[] /min st 231 - -
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Fig.2 Compressive strength of different curing time
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Fig.7 The microstructural images of PBM samples at different curing time
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