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Abstract Synthesis of the non-swelling property micas was carried out by hydrothermal method. In order to artificially
induce the diffusion of ions, a rotating system was attached to the hydrothermal apparatus and by adding 0.7 mm zircon
beads, synthesis of the non-swelling property micas could be performed in a low temperature area. The hydrothermal
conditions for the preparation of micas were a reaction temperature of 260°C, for 72 hrs, using 1K,0, 1AI(OH);, 4Mg(OH),
and 6SiO, as the starting materials and a 8M-KOH solution as the hydrothermal solvent. The micas obtained under these
conditions were a plate shape with a size of 2.89 um and showed a whiteness of over 97 %. Also, through the FT-IR
analysis, because the absorption peak of the Mg,OH vibration was observed at approximately 3700 cm ™', it could be known
that it was phlogopite of non-swelling property showing the chemical composition of KMg;AlSi;O,,(OH),. This result was
very consistent with the EDS analysis where O (41.34 %), Mg (3.88 %), Al (11.45 %), Si (17.62 %) and K (25.71 %) elements
were detected.
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Fig. 1. A schematic diagram of apparatus used for hydrother-

mal synthesis of the non-swelling property micas; (a) insulator,

(b) electric heather, (c) furnace, (d) autoclave, (e) susceptor and
(f) motor.

Fig. 2. Optical micrograph of zircon beads used for hydrother-
mal synthesis of the non-swelling property micas.
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Fig. 3. X-ray diffraction patterns of the non-swelling property
micas hydrothermally synthesized (a) at 210°C for 48 hrs in a
H,O solution and (b) at 260°C for 72 hrs in a H,O solution.
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Fig. 4. X-ray diffraction patterns of the non-swelling property
micas hydrothermally synthesized (a) at 210°C for 48 hrs in a
HCI solution and (b) at 260°C for 72 hrs in a HCI solution.
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Fig. 5. X-ray diffraction patterns of the non-swelling property

micas hydrothermally synthesized (a) at 210°C for 48 hrs in a

8M-KOH solution and (b) at 260°C for 72 hrs in a 8M-KOH
solution.
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Fig. 6. X-ray diffraction pattern of the non-swelling property
mica hydrothermally synthesized by the existing method with a
vertical type autoclave at 260°C for 72 hrs in a 8M-KOH solution.

Fig. 7. SEM image of the non-swelling property mica hydro-
thermally synthesized at 260°C for 72 hrs in a 8M-KOH solution.
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Fig. 8. Result of particle size analysis for the non-swelling

property mica hydrothermally synthesized at 260°C for 72 hrs in
a 8M-KOH solution.
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Fig. 9. FT-IR spectrum of the non-swelling property mica

hydrothermally synthesized at 260°C for 72 hrs in a 8M-KOH
solution.
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Fig. 10. EDS spectrum of the non-swelling property mica
hydrothermally synthesized at 260°C for 72 hrs in a 8M-KOH
solution.

Table 1

Results of whiteness analysis for the non-swelling property micas
(a~c) hydrothermally synthesized at 260°C for 72 hrs in a 8M-
KOH solution

Sample L a b Whiteness
(@) 97.92 —-0.14 0.91 97.72
(b) 98.23 -0.32 0.94 97.97
(©) 98.06 —0.44 1.70 97.38

L : brightness, a : redness, b : blueness.
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