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Synthesis of Imogolite by a Hydrothemal Method
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ABSTRACT : The imogolite synthesis were performed by using tetraethoxysilane (TEOS) and
aluminium-sec-butoxide (ASB) at < 100C. A mixure of TEOS and ASB in a molar ratio of 1:2 was
prepared under vigorous stirring and the experiments were performed under the hydrothemal refluxing
condition. When the concentration of TEQOS and ASB in solution was 0.5 M, a well-crystallized
imogolite was synthesized, and the reflections were shown at d = 22.4, 9.5 A etc., after XRD analysis.
DTA analysis shows 2 exothemal peaks at 68 and 249C, suggesting the dchydration and the
dehyroxylation reaction, respectively. The result of TG indicates 41%'weight loss. And the weak and
unsymmetrical peaks by the Si-O-Al stretching vibrations at 953 and 993 em” and by O-Si-O bending
vibration at 562 cm’ were observed after IR analysis. The synthetic imogolite was fibrous and shows
a spiders web like network structure.
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b2 A7 JYET 9tk o] REfolE
E UutA 02 ALOYSIOY EHZ} 1 AT A
ALO;. Si(OH)(OH); 3824 < 71A¥ Yx =2
719 vlAE FEHYOZH(EE S, 1995; Wada,
1977) ‘aspect ratio’7} ¢ 22 HAH4 FEo|
o FHY Ar= YAo] hE 2~3 nm, WA
1 nm BXo|H Ho|& 4 mlo] A2 A 400U
72 sttt oy, o]EEZElolE yYixFHI
Wyele dgts JEGSiIOH)ol, 181 oY Zo
= =38 FAOlE IF(AIOH group)d #Ho 2
o] F0{A4 9lth(Koenderink er al, 1999). 1y
AgE 2 PAlE o] dtsiA Z3E o
3 RY & FEYL o]FR Y AE, Z2E
o|EZeto] Etal W gh(Wilson et al, 2001).

GRo|Ao]E FH v/t R o2 F o]
ES UL FEE YA S840 fisinz 4
FAoM FAstEE L& AR dslon F2
okl dFRulF o] 23 ffatol o] XEH &
BE 95T7AA 7198t FASATH (Farmer et
al., 1977, Barrett et al, 1991; Wilson et al.,
2001; Hu et al, 2004).
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H XRD %2 (Analytical X-ray B.V. X’ert MPD,
Phillips)Z A48t 40 kV9 25 mAS =7 &
oA X-A HEAE AN AT =8, T4
o] 3lgtzx4 & EDS (JSM-5410 OXFORD ISIS
300, JEOL), XRF (PW 2400, Philips) @ ICP-
AES (JY 38 Plus, France Jobin Yvon)& AH&3}
of I8l $29 A4¥y ¥ +E& FE-EF-
TEM (JEM2200FS, Hitach)S AM-&3le] HA s}
Atk A EE oghgolA 253 AH7|Z2 FE
3 BAAA W4 Cu 2HE Yol &7 AzxA
A F 7H&EHY 200 kVE AHEFS E45%T

o|REEtolEE A7 Y3 A Farmer et
al. (1977)el 9l& ztd PEE S&3}HTh

SR A - A o=

ELEZEA Si0E FAT HEGIEALY
(Tetraethoxysilane: TEOS, Fluka)®} GRF A ¢F
o 24 4FvE-4-HESALo] = (aluminium-sec
-butoxide: ASB, Fluka) 5°] FAE FFHo=Z
AHEEHALH, T Yol FHALHHCIO) Merck),
NaCl ¥ NH,OH (788 (LA &b, ex-
tra pure) 5° W3&W I pH 2HE Y& A
£
OJRE T EE
ZZE o|RITolE
o 2R3 HAol APHH

AL, olmEgolE

U A U (Farmer er al., 1977).
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AHEE T \A SRTe] FFE T Ega
Ao A F/HF9 0.025 M HCIO.E &%
& 5, o 3ARE TS AWAHTHIY 1) o
A Azd EFEL 70C7HA 7HEse] TEOSS
ASBS &H] 1:29 ¥ &2 UE EFEF kA
7184 A A3 oAl EstEth. old TEOS ¥
ASBY TEE I M 2 0.5 MZ H3l A7 HA
2R HRA S BASATE EFo] ARFHEA
A AAE] AAEHEA FeEdo] FAHY.
Edol ¢5d F, gAY ALSLHCION HF
Y E 2:1:18 fFASAT wke] 45" 4§
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o, A& 3~447 59 4SS A
H1E 2).
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Fig. 1. Schematic diagram of hydrothermal appa-
ratus used in the experiment.
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Ak d g 21.8, 9.5, 6.6 A4 Aol FA
H2 Rgoenz olAde HAHY EHo=
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8% 9ddUE ¢ & AUUT Hu et al (2004)
of o3stH BF-GAZhe| whet vl st 3)A A9

ARV 17}%}% Ao Bydgo} B A7
e HHMY o} BgAtGE HE &

Bl A

Weighing
(ASB+ TEOS)

Mixing with HCIO; solution

l

Refluxing

l

Cooling

l

Dialysis
Flocculation
(Ph Adjustment)

|

Centrifugation

|

Freeze Drying

|

Analysis XRD, TEM

Fig. 2. A flow chart for the synthesis of imogolite.
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Fig. 3. XRD patterns of imogolite synthesized
depending on the concentration of the TEOS and
ABS in solution; (a) 1.0 M, 5 days and (b) 0.5
M, 3 days.
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Fig. 4. DTA-TG spectra of the synthetic imo-
golite.
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Fig. 5. IR pattern of the synthetic imogolite.

Fig. 6. Scanning electron micrograph of synthetic
imogolite.

o|EE FHdI= 7|E0l
o (Marzan and Philipse, 1994). £ Aol A
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ok dukr oz o FElo|E ZAAE TEMO
o] 3 %ié}fﬂ AuE mofo] WEYA F2E
ol 7 9ol e} Ztzhe) slolw = 4ol 7t
8t} (Koenderink et al., 1999).
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Z 433 oREHolEV} FAHATL XA I
ABRXNATL d=224 A, 95 A 594 IJHA
¢ #FT £ Ut DTA/TG AF A+ 68
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7+ gk gaake whgo o)d Aoz 3
HE 5 e FEdEdLS QMl%oﬂ 2
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