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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,Al1Si;0,,(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 %) e¢lements
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, (¢) fumnace, (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 n 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 SM-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 -0.14 091 971.72
(b) 98.23 -0.32 0.94 97.97
(©) 98.06 —0.44 170 © 9738

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

Z2%0] VERton ) Si-0-Si Aol 93t 4l=z1F0]
1000 cm™ F-2ollA] BEET). B3], 1500 cm™ F-ZollA
OH o|&o] 93 A2XFL ZA|% 3700 cm™ F-ZoA]
9] MgOH R5[5pel ol §593e & Aol 54l
o} w FEFog PAHE SEE HAAM AEHe
Sl FU% AHFERE 7, vEEES UEle
o5 g RAor AdE=d o] A= Fig 100
YeRd EDS #4279 2 X8I &, 59 F4
Bl Sfdsls O (41.34%), Mg (3.88 %), Al (11.45%),
Si (17.62%) 2 K (25.71 %)2] 947} HEE7] diol
E A7 B3l dojrl £HiE KMg,AlSi;0,(0OH),
slelzAS /e vEgaAY FEYS & 5 UTh
T D65/10°8 9oz ke MRS

NN =S B350, O A4S Table 19
Ve Wleh SAEE Hunter 2191 100 — [(100 — LY
+ (@ + b)]E olgdke] AARS BTk o7l U
A L HEE Jeie FXoH, ae A4 183 be
AAe Yeplls X9 glolth o] Aol &+ UX
o] ¥|a-843 FoHO] WMATE 9738-97.97 %] H$o
Aglon Had 97% o] WaAsE vehly] =
FIYL At vt 7Rle BAS XEHA

T e i T o=

&
o] HREY 2] ol R @ 4 A



100 Chun-Won Park, Sun-Min Park and Akira Kambayashi

sPEE] AdUds, WEFAE 34 T8 FHA
S8HIL Sl BEEAe] AN eEE WAET
apA] Z& Pt opdel EAFACl A% vdsit o
& EA-o] vt 53], AYAFHE T 22Dl A
ShE2 Q1o oell wE AT 27EAL St ol

e B AFdME FEHE ol &si vdE
st SAH7HE dsitied, o2 dide

1) FEH 2% B & 59 e FEEue
ojEXo] i AH, Vg2 =9} HhSAIZH Sis
A2 283t vEad SRS 4] 9% HHY 4
dxAL e 2o &, U¢sE: 1K,0, 1AI(OH),,
4Mg(OH),, 6Si0,, =E-4m: 8M-KOH, ¥-3-2%: 260°C,
WA 7k 724 7F o] QiTh

2) 4719 7oA Dol £EIF dojd AL B
AollM st AL FEE FE98A 207
mm AZF H|E9] HrPt H2dGolX A o]
o] ke FEAZY] WEYE XRD £48 Fok &
F At

3) FEHoR dojxl LRE 714 FEY] YE=
ARgo] 7153 Ha 2.89 um 27)9] BE YR}E0] +
AstA EE3T7 S-S SEM 2 YEiA o] Az P
g 5 Alen, FHo AAMN EEHT 58 97 %
ojite] WA= eRHATH

4) EZ, FEFAHE &EE 3700em’ F2olA
Mg,OH gl ofgt & F5=aE eyl =&
KMg,AISi;0,(OH),9] Btetd e 7= vidardel =%
& FIR 48 B3l & ¢ dseH, o] Aye
O (41.34%), Mg (3.88%), Al (11.45%), Si (17.62 %)

! K (2571 %)2] 94U} &% EDS £423e) & ¢
319t

b yd

#Alel 2

B Age 20059% oUx a3 oy - Ai7E
7WeA1 (2003-R-NM11-P-01-3-110-2005)2]  X]dol] <]
slod pRlEQlom, oo ZAREY UTh

g

rat

[1] M.Y. Zolotov, B. Fegley and K. Lodders, “Stability of
micas on the surface of Venus”, Planet. Space Sci. 47
(1999) 245.

[2] H. Tateyama, S. Nishimura, K. Tsunematsu and M.
Kimura, “Synthesis of expandable fluorine mica from
talc”, Clays Clay Miner. 40 (1992) 180.

[3]1 S. Komameni and B.L. Newalkar, “Low-temperature
synthesis of micas under conventional and microwave
hydrothermal conditions”, Clays Clay Miner. 51 (2003)
693.

[4] HS. Yoder and H.P. Eugster; “Synthetic and natural
muscovites”, Geochim. Cosmochim. Acta 8 (1955) 225.

[5] A. Bos, JH.L. Voncken and L.M. Geert Jan, “Hydro-
thermal synthesis of ammonium phlogopite”, Geol.
Mijnbouw 66 (1987) 251.

[6] JK. Choi, W.I. Hwang and P.C. Kim, “Hydrothermal
synthesis of (Li, Al) MnO,(OH), : Co compound”, J.
Korean Crystal Growth and Crystal Tech. 11 (2001)
154,

[7]1 J. Tan, L. Shen, X. Fu, W. Hou and X. Chen, ‘“Prepara-
tion and conductive mechanism of mica titania conduc-
tive pigment”, Dyes Pigments 62 (2004) 107.



