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Abstract Mesoporous - AlO; has been prepared by selective leaching of silica from calcined domestic kaolinite. From
XRD and TG-DTA data, it was found that the microstructure of a spinel phase, consisting of y- AL,O, containing a
small mount of amorphous silica, was obtained by calcining kaolinite samples at around 1000°C for 24h. Porous y- AL,O;
was prepared by selectively dissolving the amorphous silica in KOH solutions of 1~4M at temperatures of 25~907C for
leaching time of 0.5~4h. In the case of the y- Al.O; obtained upon KOH treatment of 4M at 90°C for 1h, it showed a
very narrow unimodal pore size distribution, and also formed much mesopore at a diameter of around 40~80A. The

specific surface area was 2560m?*/g and the total pore volume was 0.654 cm*/g.
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Fig. 1. TG-DTA thermograms of kaolinite.
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Fig. 2. XRD patterns of {(a) kaolinite and (b) calcined kaolinite.
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Fig. 3. XRD patterns of the alkali-treated samples at various
temperatures.
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Fig. 4. Si0./ALO; ratio on the chemical compositions obtained
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Fig. 5. Nitrogen adsorption/desorption isotherms of the alkali-
treated samples at various temperatures.
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Fig. 6. Pore size distributions of the alkali-treated samples at
various temperatures.
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Table 1. Physical properties of the alkali-treated samples at various temperatures
. Temperature(C)
Physical Properties
25 50 70 90
Specifi f
pecliic SL:r ace area 16 44 154 250
{m¥/g)
Micropore area
) 152 33.9 108.9 206.2
(m*/g)
Total 1
ota porc: volume 0.0793 0.1312 0.3741 0.654
(cm®/g)
Average [()(‘)Are) diameter 8.1 618 610 655
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Fig. 7. XRD patterns of the alkali- treated samples for various
leaching times.

04

03

02t

SI0,/ALO, (wiiwt)

01}

00 L L L L 1 L L Il 1
0 1 2 3 4 5

Time (hr)
Fig. 8. Si0./Al:O; ratio on the chemical compositions obtained

from EDX data of the alkali-treated samples for various leach-
ing times.

4] mesoporeZ} Z M E y-ALO: 9 AR} 7bsdE &
T+ gl

3.2.2. AjZtol w2 AE

243 kaolinite Z¥8 y-ALO:2] A= A] BFgA|7be
u)xe dFE TAFE] et g2 xzel KOH 449
FEE 90T AM B2 pAstE vheA7HE 05, 1, 2
4 Ao B wElste 7o) AlgE Axstgct

27 78 AR met AlzE AsEe] X-A 3H
Azolct, A B upe} o] 37°, 46° H 6770 A
Yehte 7-ALO; A HAY el 2y 0.54]2H& A9
T YR g Ee AL Hls & 3oy} vehtx ¢
toh. ol2ld A2 A 054170 AZH A5Es FAHY A
gl7pr} seke B 2kE g oF = gl

23 8 ukgA7he] Wizl el AlxE A8E9
EDX A#Z 5 dojx g2 A¢ Si0./ALO,9 F4)

AEA FHEAIEZRE FIF4 r-ALDS AE H 54 849

Adsorbed Volume (cm®g, STD)

Relative Pressure (P/P,)

Fig. 9. Nitrogen adsorption/desorption isotherms of the alkali-
treated samples for various leaching times.
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Table 2. Physical properties of the alkali- treated samples for various leaching times

Time(hr)

Physical Properties
05

Specific surface area

(m*/g) 217

250 254 263

Micropore area

(/) 168.9

206.2 220.5 246.7

Total pore volume

0.5338
{cm¥/g)

0.654 0.664 0.7103

Average pore diameter

(X) 65.5

65.5 66.3 69.4
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Fig. 11. XRD patterns of the alkali-treated samples with vari-
ous concentrations.
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Fig. 12. Si0./ ALO; ratio on the chemical compositions obtained
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Fig. 14. Pore size distributions of the alkali-treated samples at
various concentrations,
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dol F71stded, AM 3} 8M 9 A& v|d AR B
Aok, olet AL F& ViFar) X 54 o7 Ay
Holl A Yehbs 553 7384 dAUF o2 A=),

oJRL X 39 249 A A FAHo g gAY £ )
stk F KOH F%71 IMelA aM 713 Z7)ete 2% ¥
EHAL 53m*/gollA] 260m*/g & of 5u) A=712] F7}8}
Az, vlAAF HH FF Hos @4 Zge g 5
dgdch. 22t KOH 4M 3} 8M ¥ 59 A9 vgHAe
Wil Qdx, F 71F 3, o)AANT Bn 3oy
A7le 2 F7H g 24l o13g A2 RE KOH
FEE 1~4M HYE Z71gE A% Si0/ALO:Y FA ),
AL F34% 9 71T BNl SR, 2 V1Sl F4
B AL vlEg2ue9) 917 (OH) & $=7} Z718le] 74
] Ael7lE a9 Ho R FEH o 24 mesopored 71
Aol Z7}515)7] wlEelt}, =3 KOHQ %7} 4M oA
BME F71eE A% wimwe] dAstm 7|FEA o] n|A)
T F7HE B AL w1t 2 9% (3.2.23) oA
T AF g H}el 7o) 1% KOH & 488 A A ey} »
the ALO:ol disiA A fsix7F =7] w-Fo) ALOs
o] dRI} L-sE o] Yelhd AR E o)

wz}4] KOH FEwsle] a}& kaolinite ¥l $ 7124
7-ALOsE Ax3}7] I3 72§ Fsle] 2 ubg
59 uhSAZHE ZHd 90°Cet 1A Fhole o
KOH 5+ 4M H=old 38 32 s34 ¢ 5+ 4
A3, o) ANA AR A8 9 8] EHAHL 250m?/geo]
1, F 7|FEHE 0.654cm®/g Z Yepgtl,

EG B A7old AZT y-AlLOss o w14
ot Az2F y-ALOsl vlshA o] &L 7T =79 2
71355 9 A VT4 VT AV|EEE AT U
¢ Zalstgon olya 44 ATaNE ¥A=Y5)
£ FAFe AL B Fauke-g 3% oA 5
o) 2L 34 7F5Ae) d4kgr).

Table 3. Physical properties of the alkali- treated samples with various concentrations

) KOH Concentration{mol/L)
Physical Properties F—
1 2 4 8
Specific surf e
pectii® striace area 53 128 250 250
(m*/g)
Micropore area
X 52.4 114.8 206.2 228.2
(m'/g)
Total 1
otal pore volume 0.1742 0.3274 0.654 0.6671
(cm*/g)
A di
verage ;()o;; lameter 735 65.2 65.5 678
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4.2 E

249 kaolinite 248 43 AlR)7}E Adde g &
&3 $71FA 7-ALOsE AZ34H. Kaolinite e} &
o 9% v]xe vhg2%, WA 9 KOH ¥29 ¥
Stol] tf3te] 73 AdtE ob-g3 2.

1) 1000°ClA 24417t 24% kaolinitex XRD$} €
A9 AREHe Al-Si 299 Ao 2 AolHgle-S &
Az}dch

2) 256~90C9 &= HolH HZF y-ALOE %
7t F74 o) ule) v EHAL 16~250mY/g, = 71T 3
£ 0.0793~0.654cm*/g 2. 2 Z7}stg o), FF7)E 27)
£ 60.9~65.5A % & W3E ¥o|x] ggi}.

3) &AE kaolinite F& W59 fjR-59 L4% Az
Fhe 1A o 2 End o2 225988 ¢ 5 d
ok 2t 2~427ke 2 vkg-A|7ke) Fvte) whel Si0./
ALO, HAxFae, vjEdy, ojAF 39 2 27T »
¥ § 71554 ol Hbg Akl wha} ekt 17 Ae 7A
d Azgtet ¢4 2 7159 HE TAskE ALOST U
o= Jelhd Axt2 gzt

4) oA 7-ALOsE 90°C, 1217 & 4M 9] KOH S =
A FAY Ayt AHlge 2 485t Az 5 A
i, o] A dojAl A5 wjEHAL 250mY/gelx,
% 71THYE 0654cmY/gE Jebdon] =5 ok 40~80
A A=Y dw¢ F& sy JilFmY) BEE ZE
mesopore?] 7130} Weol A= ¢]E-& Fldtch

A 2

2 AFE AP R, BFHEAT AR i 2
$5 9 BA2g ATPLAE ) A L) 95 F9sIg
25, ofel ZAREFUL),
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