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Abstract: The calcination and activation of kaolin was researched by TG— ’ N S s
DSC, XRD, IR , SEM and Raman spectra tests. The temperature range of °
calcination and activation of kaolin were obtained. The change of functional
groups in the kaolin before and after calcination was analyzed. The
compressive strength and micrograph of the geopolymer which was
prepared by calcined kaolin were compared. The results show that best
calcination and activation condition of kaolin is calcination at 600 C for 6 h. ’
The hydrated paste structure of geopolymer prepared with the calcined °
kaolin is dense. The hydration products stack laminally. The 7 d compressive
strength of hydrated geopolymer paste is 62.7 MPa.
Keywords: kaolin; calcination and activation ; activation temperature ;
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Tab. 1 XRF analysis result of kaolin raw materials

ALO; Ca0 Fe, 0, K0 MgO MnO Na,O P,05 Si0, TiO,
/%  35.860 0.687 0.493 0.148 0.031 0.002 0.072 0.070 41.940 1.900
1.2
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X Fig. 3 IR spectra of kaolin raw materials and samples calcined at

Fig. 2 XRD patterns of kaolin raw materials and samples calcined

at different temperatures
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2
;796 cm”! ’ Tab. 2 Raman displacement and its assignmets of characteristic
6 Al s peak of kaoin samples calcined at different temperatures
;10961 036,692 cm™ Si—0—Si —
541430 em™  Si—O0—Al SO
Al=S A0 Si0— Al—0
¢ Al
, Al
6 5 4, o 3
(b) ’ 3 500 °C 6h 143,194 397 461 515 642
’ 3450 . 1 080. 796 cm" , 600 °C 6h 143,194 397 461 515 642
3 450 em™ 700 °C 6h 143,194 397 461 515 642
—OH ,1 080 c¢m™ 800 °C 6h 143,194 397 461 515 642
Si—O ,796 cm™! 900 °C 6h 143,194 397 — 515 642
6 Al 5
,3 450 ¢cm™! ,1 080 cm™ 25
600 °C , 796 c¢cm™ 3 3.
o , 600 C 7 d , A B.C.D.E
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24 o
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Tab.3 Compressive strength hydrated for 3 and 7 d of geopolymer
calcined at different temperatures
/MPa
3d 7d
A 42.0 53.6
4 B 435 67.0
Fig. 4 Raman spectra of kaolin samples calcined at G 41.7 66.5
different temperatures D 482 63.0
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Fig. 7 Compressive strength hydrated for 3 and 7 d of

geopolymer calcined with different time
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Fig. 5 XRD patterns of kaolin samples calcined with different time
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Fig. 6 IR spectra of kaolin samples calcined with different time 2)
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Fig. 8 SEM images of geopolymer prepared by kaolin calcined at 600 °C with 3, 6, 9, 12 h hydrated for 3 d
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