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Study on the effect of raw material composition on the mechanical properties of

metakaolin-based geopolymer

LI Yi-cong, WANG Shi-yu, ZHONG Qing-yu, LUO Dong, GU Shang-hai
(School of Civil Engineering, Changsha University of Science & Technology, Changsha 410114, China)

Abstract: In order to design the optimum mix ratio of metakaolin-based geopolymer, the effects of raw
material composition on the compressive strength of the geopolymer was studied. In this paper, the
effects of the molar ratios of Si0,/Al,0;, Na,O/Al,0; and H,O/Al,O3 on the 7-day compressive strength
of metakaolin-based geopolymer were analyzed. The empirical mole ratio was then summarized. The
results show that when the molar ratio of SiO,/Al,O3is around 4 and the molar ratio of Na,O/AL,O5is
0.9~1.1, the 7-day compressive strength of metakaolin-based geopolymer is maximum (over
65MPa).The effect of molar ratio of H,O/Al,O3 on the 7-day compressive strength of the geopolymer is
limited. The effect of the molar ratios of SiO,/Al,O;, Na,O/Al,0; and H,O/Al,O; on the 7-day
compressive strength of the metakaolin-based geopolymer decrease successively.
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Fig.1 X-ray diffraction pattern of K-1100 metakaolin
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Table 1 The mixture ratio of metakaolin-based geopolymer
s M C Miiquid/ Msolid nSiOE/nAle‘ nAle‘/nNaZO Yll-lzo/i’lAlzox ETRE] M C miiquid/Msotia nSiOI/nAIZOJ nAlzo/nNazo nl—lzo/nAlzoX
A1010 1.0 30 1.0 3.32 1.29 0.70 B1410 14 35 1.0 3.74 1.32 0.81
A1011 1.0 30 1.1 3.44 1.17 0.77 B1411 14 35 1.1 3.90 1.20 0.90
A1012 1.0 30 12 3.56 1.07 0.84 B1412 14 35 1.2 4.06 1.10 0.98
Al1210 1.2 30 1.0 3.42 1.41 0.70 Bl1610 1.6 35 1.0 3.84 1.43 0.81
Al1211 1.2 30 1.1 3.56 1.28 0.77 Bl6ll 1.6 35 1.1 4.00 1.30 0.90
Al1212 1.2 30 1.2 3.68 1.18 0.84 Bl1612 1.6 35 1.2 4.18 1.19 0.98
Al1410 14 30 1.0 3.52 1.54 0.70 C1010 1.0 40 1.0 3.72 0.96 0.93
Al4l11 1.4 30 1.1 3.66 1.40 0.77 C1011 1.0 40 1.1 3.86 0.88 1.02
Al412 1.4 30 12 3.80 1.28 0.84 C1012 1.0 40 1.2 4.02 0.80 1.12
Al610 1.6 30 1.0 3.60 1.67 0.70 C1210 1.2 40 1.0 3.86 1.06 0.93
Al6ll 1.6 30 1.1 3.74 1.51 0.77 Cl211 1.2 40 1.1 4.02 0.96 1.02
Al612 1.6 30 1.2 3.88 1.39 0.84 C1212 1.2 40 1.2 4.20 0.88 1.12
B1010 1.0 35 1.0 3.52 1.10 0.81 C1410 14 40 1.0 3.98 1.15 0.93
B1011 1.0 35 1.1 3.66 1.00 0.90 Cl1411 14 40 1.1 4.16 1.05 1.02
B1012 1.0 35 12 3.78 0.92 0.98 Cl412 14 40 1.2 4.34 0.96 1.12
B1210 1.2 35 1.0 3.64 1.21 0.81 Cl610 1.6 40 1.0 4.08 1.25 0.93
B1211 1.2 35 1.1 3.80 1.10 0.90 Clell 1.6 40 1.1 4.26 1.14 1.02
B1212 1.2 35 12 3.94 1.01 0.98 Cl612 1.6 40 1.2 4.46 1.04 1.12
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