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Hydrothermal Synthesis of Kaolinite and Change of Its Properties
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ABSTRACT : Kaolinite was synthesized from amorphous S$i0; and AWOH); - xH2O as starting materials
by hydrothermal reaction conducted at 250C and 30 kg/cmz. The acidity of the solution was adjusted
at pH 2. The synthesized kaolinite was characterized by XRD, IR, NMR, FE-SEM, TEM and EDS to
clarify the formational process according to the reaction time from 2 fo 36 hours. X-ray diffraction
patterns showed after 2 h of reaction time, the starting material amorphous Al(OH); - xHO transformed
to bochmite (AIOOH) and after the reaction time 5 h, the peaks of boehmite were observed to be
absent thereby indicating the crystal structure is partially destructed. Kaolinite formation was identified
in the product obtained after 10 h of reaction and the peak intensity of kaolinite increased further with
reaction time. The tesults of TGA and DTA revealed that the principal feature of kaolinite trace are
well resolved. TGA results showed 13 wit% amount of weight loss and DTA analysis showed that
exothermic peak of boehmite observed at 258°C was decreased gradually and after 10 h of reaction
time, it was disappeared. After 5 h of the reaction time, the exothermicpeak of transformation to spinel

* M A AL rkw@kigam.re kr

— 241 —



Y- 77

o A5

g

phase was observed and the peak intensiy increased with reaction time. The results of FT-IR suggested
a highly ordered kaolinite was obtained after 36 hours of reaction. It was identified by the
characteristic hydroxide group bands positioned at 3,696, 3670, 3653 and 3620 cm’. The development
of the hydroxyl stretching between 3696 and 3620 em’, depends on the degree of order and crystalline
perfection. TEM results showed that after 15 h reaction time, curved platy kaolinite was observed as
growing. of (001) plane and after 36 h, the morphology of synthetic kaolinite exhibited platy crystal

with partial polygonal outlines.
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Fig. 1. XRD patterns of kaolinite synthesized under
different reaction time (a) 2, (b) 5, (c) 10, (d) 15,
and (e) 36 hr.
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Fig. 2. FT-IR spectra of natural (a) and synthetic
kaolinite (b).
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Fig. 3. TGA data of kaolinite synthesized under
different reaction time (a) 2, (b) 5, (¢) 10, (d) 15,
and (d) 36 hr.
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Fig. 4. DTA data of kaolinite under synthesized
different reaction time. (a) 2, (b) 5, (c) 10, (d) 15,
and (d) 36 hr.
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Fig. 5. TEM image and the electron diffraction patterns of kaolinite synthesized under different reaction time.

(a) 2 hr, (b) 5 hr, (¢) 10 hr, (d) 15 hr and (¢) 36 hr.
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Table 1. EDS data (atomic %) of Al and Si of syn-
thetic kaolinite

Time (hr) Al Si

2 72 28

5 59 41

10 47 53

15 46 52

36 46 52
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