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Preparation and Research of Coal
Gangue-based Geopolymers

CHEN Yanwen ,FAN Bowen ,ZHAO Mingyu ,LIU Tiangi ,ZHOU Yongsheng

(School of Material Science and Engineering, Shenyang Jianzhu University , Shenyang,China, 110168 )

Abstract; A coal gangue geopolymer was prepared by hydrothermal synthesis using spontaneous
combustion coal gangue. The phase composition and microstructure of geopolymer were
characterized by XRD,FT-IR,SEM and NMR. The effects of temperature and sodium silicate mass
ratio on coal gangue geopolymer were studied. XRD analysis showed that the diffraction peaks of
15° ~40°were diffuse and steamed bread. FT-IR analysis showed that the aluminosilicate gel phase
in coal gangue powder changed during the reaction, and the Si-O-Al bond position shifted to the
right by 10 ~30 cm ™', forming more geopolymer bonds. SEM tests show that the alkali mass ratio
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will affect the performance of coal gangue based geopolymer. MAS-NMR analysis shows that the
structure of geopolymer is amorphous,coal gangue participates in geological polymerization more
fully,and there are few residual coal gangue raw materials. The performance of coal gangue based
geopolymer is affected by the mass ratio of sodium silicate. The high mass ratio of sodium silicate
promotes the formation of geopolymer,and the high mass ratio will produce cracks and reduce the
performance of geopolymer. The preparation temperature will affect the shift of Si-O-Al bond, and

the amount of gel phase will increase when it shifts to the right.

Key words:coal gangue ;geopolymer ;hydrothermal synthesis ;nuclear magnetic resonance
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Table 1 Main chemical components of coal gangue %
w(Si0,)  w(ALO;)  w(Fe,0;,)  w(K,0)  w(Ca0)  w(Mg0)  w(Na,0)  w(TiO,)
58.07 23.19 7.04 3.34 2.69 2.10 1. 60 1.00
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Table 2 Mass proportions of samples

SOREg B m(BEEF m(EEER m(ER m(EE R
TOf) /g HD)/g Ak /g FK) /g BE/T
CGGP1-1 50 7.50 1.5 17.70 70

CGGP2-1 50 7.50 L.5 17.70 80
CGGP3-1 50 7.50 1.5 17.70 90
CGGP1-2 50 10.0 1.5 18. 45 70
CGGP2-2 50 10.0 1.5 18. 45 80
CGGP3-2 50 10.0 1.5 18.45 90
CGGP1-3 50 12.5 1.5 19. 20 70
CGGP2-3 50 12.5 1.5 19. 20 80
CGGP3-3 50 12.5 1.5 19.20 90
CGGP14 50 15.0 1.5 19.95 70
CGGP24 50 15.0 1.5 19.95 80
CGGP34 50 15.0 1.5 19. 95 90
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Fig. 1 Coal gangue geopolymer
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Fig.4 SEM images of coal gangue base polymer samples at different alkali doping concentrations
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