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The preparation of kaolinite-based geopolymer and its resistance to acid
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Abstract: Geopolymer is a kind of three-dimensional network structure from non-crystalline to half-crystalline
inorganic polymer, synthesized by using aluminosilicate minerals or solid wastes and alkali-activate agent at 20~
200°C . This paper has mainly studied the rapidly synthetic condition of geopolymer and its resistance to acid and

alkali. Orthogonal experiments Lg(3*) of the raw material proportion of geopolymer were carried out, with the
calcination temperature of kaolin, added content of kaolin, water glass and sodium hydroxide as the variable
quantity. The optimum raw material proportion is that kaolin is calcined at 600C for 4 h, with the mass pro-
portion of kaolin, water glass and sodium hydroxide being 7:4.5:1, and the early compressive strength is the
highest: 62.25 MPa. On the basis of the optimal raw material proportion, the orthogonal experiments Lg(3*)
for the preparation condition of geopolymer were conducted, with solidification temperature, curing temperature
and curing time as the variables. The optimal condition was that the mixture was solidified at 60°C and then
cured at 60°C for 1 h, in which the early compressive strength of geopolymer was 85 MPa. Geopolymer in 0.5
mol/L. HCI, H,SO,; and NaOH solution was soaked for 60 h, mass changes were —2.03%, —5.33% and
2.90% , respectively, the compressive strength changes were — 12.68% and 17.07% ; When geopolymer in
0.25~1.0 mol/L acid and alkali solution was soaked for 24 h, with the increasing concentration, its mass and
compressive strength increased in NaOH solution, changed insignificantly in HCI solution, and were significantly
reduced in H,SO;, solution. The results show that the geopolymer can well resist HCl but its resistance to H,SOj is
poor, while NaOH can promote the compressive strength development of geopolymer.
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Table 1 Orthogonal experiment result of optimal raw material proportion

A MK g B MK-T C C g D NaOH g MPa
1 5 400 4.5 0.9
2 5 500 6 1 30.25
3 5 600 7.5 1.1 38
4 6 400 6 1.1
5 6 500 7.5 0.9 23
6 6 600 4.5 1 54.25
7 7 400 7.5 1
8 7 500 4.5 1.1 42.75
9 7 600 6 0.9 41
22.8 0 32.3 21.3
2 25.8 32 23.8 28.2
2 27.9 44 .4 20.3 26.9
R 5.1 44 .4 12 6.9
1 1 2
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Fig. 1 Compressive strength curve with different factors
of raw material proportion
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Table 2 Orthogonal experiment result of preparation condition
A T B T C h D MPa
1 30 30 1 0 52.5
2 30 60 2 0 51
3 30 90 3 0 25.5
4 60 30 3 0 58.75
5 60 60 1 0 75.25
6 60 90 2 0 74
7 90 30 2 0 52.25
8 90 60 3 0 73.25
9 L L o 90 1 0 80
1 43 54.5 66.6 69.3
2 69.3 66.5 63.3 59.1
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Fig. 2 Compressive strength curve with different factors
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Fig. 3 Mass of geopolymer after soaking in acid and alkali
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Fig. 4 Compressive strength of geopolymer after soaking

in acid and alkali
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Table 3 Change rate of mass and compressive strength of

geopolymer after soaking in acid and alkali

% %
h HCl  H,SO, NaOH HCl  H,SO, NaOH
12 -1.88 —-4.15 1.76 —2.44 -7.56 0.6l
24 -1.53 —-4.66 2.89 0 -10 2.8
36 -2.11 —-5.10 3.67 -2.68 —11.22 8.29
48 -1.08 —5.21 3.17 6.71 —11.59 11.34
60 -2.03 —-5.33 2.90 1.59 —12.68 17.07
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Fig. 5 Mass of geopolymer after soaking in different

concentrations of acid and alkali for 24 h
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Table 4 Change rate of mass and compressive strength of

geopolymer after soaking in different concentrations of
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% %
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