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Synthesis of kaolinite by hydrothermal reaction using pseudoboehmite as
starting material
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Abstract Kaolinite was synthesized through the acid treatment of mixture which consisted of pseudoboehmite
and colloidal silica in hydrothermal reaction at 21FC under autogeneous vapor pressure. crystallization process
was characterized by X-ray powder diffraction pattern, IR spectra and Hinckley index was calculated. The synthesis
in acidic solution promotes the dissolution of the starting materials and leads to crystallization of kaolinite. The
rate of crystallization to kaolinite and stacking defect were found to be affected by kind of anion, acidity and starting
materials.
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Fig. 1. X-ray diffraction patterns of product synthesized at
213°C with 0.1 N HCL
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Fig. 2. X-ray diffraction patterns of product synthesized at
213°C with 0.5 N HCI solution and distilled water
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Fig. 3. Variation in pH value of product slurry with 0.1N
HC], 05N HCJ, 0.1 N HNO; and 0.5 N HNO,.
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Fig. 4. Variation in the rate of kaolinitization with 0.1N
HCl, 0.5N HCl, 0.1 N HNO; and 0.5 N HNO;.
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Fig. 5. IR spectra of product.
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Fig. 6. Variation in Hinckley index of product with 0.1N
HC], 0.5N HCL, 0.1 N HNO? and 0.5 N HNO.

9] Bgo] 2o Ao AWHETH1l]. TEE JEEolE
¢ Aj7re] w}E Hinckley A|5E Fig. 691 WYERAATE
A7) wet Hlnckley A= Z7 s 4
/\]7}01 AFs] AoAE 2Hasle AgS Helth ARIE
2 *}‘Q“'G}oiﬁ uj Ake] z=of wet Hinckley
ol HolA BAA T 2k} FFof wet zlo]
Holx glth. pseudoboehmites FTEAZ AME-51%
o= Ake] F&d wEl Hinckley Al5E £ 0l&
BHot A1) FRolle & I%E HofR| ¥ET 5t
=g ARgaldA] pseudoboehmited] E3l=e S7I5l=
Sl 7] fEU)E 2 Zle WhEES] B WE A
BEE9 3t ojEed JleElVelE Hul= pseudobo-
ehmite?] BAS EFAA ZAAs G F= 0=
AZEATH5, 18]. W SREI7F ATl AdEE w2
Frggd B44e A AreAS gl ARgst
%2 o Hinckley A5 24 AME319E Wt
Hlwale] A Ueltor boehmiteZ ELEDR ANt
Fe 1 ARlES SHEAR AMSIES Wk ¥lusl
=A et

L

3.2. YA EAY e sheEvelEe] AP A

t&%ﬂr"é =
S &7401]/\1 de AES Hinckley A1) =32 Yra

g% ARA) 270 e whgAE TEse] dvsia
Atk

129 PO 2SR golee

dFAL %”47‘41—4 ’o‘°ﬂ ErEAde 0L skt 19].



Synthesis of kaolinite by hydrothermal reaction using pseudoboehmite as starting material .37

O

N
%
[t}

B £ b

[e=]
h=4
=

= 7Y

23 FAidolg Fol2Fge] A7t AR
DA wig] S| E 12E 4%
Az AL, 5AE SUELT 0] FF
2 B2 §527)2 zkow Hinckley A57F =2 4%
o] FFA o] 2L dil-pseudoboehmiteAld} L BRI
AR AARIEAR W] 71 5 it GAkegdTt
pseudoboehmiter= AAal=gallst ZIAIES ALl 7}
S Jo|EE TSNS w9l vlasle & AGTIIRI f+
18 Zhow bE ke R EAE Hele AL Tk
LolES T 71}-94 TS FAsket ddeE &
s Fgale] SErRE A4S F ol BTt
TETEE o7 ﬂp—ﬂ‘*’]—ﬂ ARE Zlom AL
o}, gk UjRte] GEu EmAel At AFEAE
THATE sla, D5 WY AFE Van der Waals
AL 3] wfiel FleeelEe] 27 8L e
ZolAA =L HEATE diFez %}x% Hinckley )
F= Bl HY 0DHCERE e AAE £= &
g AXA Ak, Adid oz Ao} I ERRE
FIeEo B AGE R E 2K ¥al ABoR A%
3, bE Weke 2 o] AUl E WA vehie
Ze UEFRE AT Fol RS deyiEe] 4
S 3] FleEluelES sl slo= Az uet
A @’LVF%C’—’,‘J% AAp|ERRE A 7}9‘3401‘5—4 2
F edo AjFo R XA =3 Hinckley A9 ol
A = (00DHeRRE A2 AAg S w3 5.‘0]'1]

S
S

¢

o

Al A},
4.4 B
AN} Faggole)] 7IAle)E$} pseudoboehmiteE: &

ezl FNT)elN TRl EE s
TS 2HEAR IS Wl FoIAdER] boeh-
mites} BEo] FlaEuelErE AAEN M, pseudoboeh-
miteE FLEAZ 39S ol F=718 AA 7HEEd
o|Er} AAHT}. pseudoboehmites} &) HAC|ES
S2UEHT AMESIE W —r%"‘u 2ke] el met A
Y FIeEveles] A Aole HEoW, S
Bo A pseudoboehmiteE: SLEAZ AFSSIHS ] A

A8 SeEpelEe] HFATE AT FHeetelE

il

o] AL = F 4 AR AX AARETE A
o FhgEel B TR TEBAEE feElek e giE
M3} boehmite HPO»PQ.JF garzage Selay] dhe

A5gln AlelE e R 49T F AT

ik

mt
ok

&

[1] R.H. Ewell and H. Insley, J. Res. Nat. Bur. Stand 15
(1935) 173.

[2] A.Lalglesia and J.L. Martin-Vivaldi, Clay Minerals 10
1975) 399.

[3] A. La Iglesia and M.C. Van Qosterwyck-Gastuche,
Clays and Clay minerals 26 (1978) 397.

[4] A. La Iglesia and M.C. Van Oosterwyck-Gastuche,
Clay and Clay minerals 26 (1978) 409. ‘

[5] C. DeKimpe, M.C. Gastuche and G.W. Brindley, Am.
Mineral 49 (1964) 1.

[6] C. DeKimpe, Clay Minerals 7 (1967) 203.

[7]1 D. Eberl and J. Hower, Clays and Clay minerals 23
(1975) 301.

[8]1 S. Satokawa, Y. Osaki, S. Samejima, R. Miyawaki, S.
Tomura, Y. Shibasaki and Y. Sugahara, Clays & Clay
Minerals 42 (1994) 288. ‘

[9] S. Satokawa, R. Miyawaki, Y. Osaki, S. Tomura and Y.
Shibasaki, Clays & Clay Minerals 44 (1996) 417.

[10] D.N. Hinckley, Clays and Clay minerals 11 (1963)
229.

[11] A. Plancon, R.P. Giese and R. Snyder, Clay minerals
23 (1988) 249.

[12] Y. Akiyama, S. Takeda and L Tari, J. Materials Science
Letters 19 (2000) 885.

[13] R. Prost, A. Dameme, J. Driard and J.P. Leydecker,
Clays and Clay Minerals 37 (1989) 464.

[14] G.W. Brindley, C. Kao, J.L. Harrison, M. Lipsicas and
R. Raythatha, Clays and Clay Minerals 34 (1986) 239.

[15] C.T. Johnstone, G. Sposito, S.E. Agnew and D.L. Bish,
Clays and Clay Minerals 38 (1990) 573.

[16] E. Kato, S. Kanaoka and S. Inagaki, Rept. Govt.
Industr. Res. Inst. Nagoya 26 (1977) 203.

[17] C. DeKimpe, H. Kodama and R. Rivard, Clays and
Clay Minerals 29 (1981) 446.

[18] J.W. Mullin, Crystallization, English Ed. (Butterworth
& Co Ltd, England, 1972) p. 217.

[19] M.C. Gastuche and A. Herbillon, Bull. Soc. Ch1m Fr.
(1961) 1404.



