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A study of the formation process of the geopolymer gel
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Abstract: The geopolymer gel, which can be linked with other minerals in geopolymer, is the source of material
strength. In this experiment, geopolymer gel was prepared by the aluminosilicate sol obtained after the extrac
tion of potassium from slate with the addition of NaOH at 60 'C. XRD, SEM,

tigate the structure of the gel at different solidification time spans. The result shows that there is no new crystal

IR and NMR were used to inves-
phase produced during the formation of the gel, implying that the gel is amorphous. It is also shown that with
the change of the solidification time, the [ Si04]* tetrahedron of the gel depolymerizes at first and polymerizes
afterwards. The gel forms a compact mass after polymerization.
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Table 1 Chemical analyses of aluminosilicate sol

e Si(r; TiO, ALOs;  Fe O3 FeO MnO Mg0O CaO Nay0 K20 P20s H,0* H,0" o
S NC 43.45 0.16 12.72 6. 35 0.00 0.11 1.08 2. 60 14. 56 5. 68 0. 05 8.53 4. 28 99. 46
3.0K
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Fig. 1 XRD patterns of aluminosilicate sol
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Fig.2  XRD patterns of Sample S_NC and gels of
different solidification time spans
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Fig.3 3d SEM photograph of gels
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Fig.5 Infrared spectra of Samples S NC and TZN_0
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Fig. 6 Infrared spectra of gels of different solidification time spans
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Table 2 IR of gels of different solidification time spans

—— Si—0 —Si i Si—0 —Si @ (fh Si—0 —Al $izh CO¥ s Ha0 75 il H,0 4
B RAL . . . .
Hd em™ ! ez em™ ! fem™ fem™ ! s/ em™ ! s/ em™ !
TZN_O 460 961 690 865 .1 405 .1 433 1 662 3196
TZN_1 460 988 690 874 .1 410 .1 450 1 650 3415
TZN_3 460 990 690 882 .1 448 1 629 3416
TZN_7 460 988 690 880 .1 451 1 645 3416
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Fig. 7 *’Si NMR spectra of Samples S_NC and TZN_0
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Table 3 Simulant NMR peak analyses of Samples
TZN_0 and S NC

[Si0 " WU RSP0 . L

FEsh 1;£{} /x10° 6 A6 R s %

7N ® —

Q° - 87.955 0.61 28. 1
SNC Q° - 97.703 1.00 46. 1

o - 107.799 0.56 25.8

Q' - 77.299 1.00 69.4
TZN_O Q° - 88.355 0.42 29.2

Q° - 96.761 0.02 1.4

107 6], & 8] Q" M 98. 6% . X ULW] SNC
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Table 4 Simulant NMR peak analyses of Samples TZN 0 and TZN_7

FEdh S [ Si04]* VY i {454 5% e 8/ x 107 ° HHA T A Tt %
Q' - 77.299 1. 00 69. 4
TZN_O Q° - B8B. 355 0.42 29.2
Q’ - 96.761 0.02 1.4
TN | Q' - 71.403 0.71 35.0
B 0° - B80.295~ - 86.827 1.32 65.0
0! - 76. 546 1. 00 4401
TZN_3 0° - B82.565~ - 88.325 1.15 50.7
0° - 95.511 0.12 5.2
Q' - 77.235 0. 49 17. 4
TZN_7 Q° - 82,727~ - 88.597 1. 80 63.8
0° - 94. 688~ - 98.936 0.53 18. 8
84 -88 resulting development of very early high strength cement | J]. ]
TZN-T Mater. Edue., 16: 91~ 137,
-?8‘83 Davidovits J, Schmitt R E and Friehmelt V. 1993, Microwave process-
-75-78 ing of geopolymer_cenien! _ based waste forms[ J]. Ceram. Trans.,
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