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ABSTRACT : Wet purification process for the selective separation of montmorillonite from Gampo
13 and 35 bentonite ores was studied using physical processes such as ultrasonic scrubbing,
decantation and centrifugation. Ultrasonic Scrubbing of Gampo 13 and 35 bentonite ores was
revealed excellent result at 7 wt.% of slurry density and was almost finished within 30 minutes in
the sample of Gampo 13 and 10 minutes in the sample of Gampo 35, respectively. After decan-
tation, approximately 52 wt.% from the bentonite of Gampo 13 and 64wt.% from the bentonite of
Gampo 35 were recovered as purified products and the CEC was reached up to 119.4 meq/100 g
and 124.5 meq/100 g, respectively. Particle separation by centrifugation showed that most of the
impurity minerals such as quartz and feldspar were removed within the condition of 1,000 rpm.
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Table 1. Chemical compositions and CEC of the G-13 and G-35 raw samples

Si0, | ALOs | FexOs | CaO | MgO | KO | NayO | TiQ, | MnO | LOI CEC(meq/100 g)
G-13 5732119351 7.88 | 1.32 | 2.78 | 033 | 0.34 | 0.65 | 0.04 | 10.13 883
G-35 60.20 | 19.39 | 2.50 | 299 | 352 | 056 | 096 | 025 | 0.09 | 9.66 933
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Fig. 1. Weight of the residual particles over 150 ym of
G-13(a) and G-35(b) samples as a function of scrubbing time.
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Table 2. Chemical compositions and CEC of the purified products of G-13 sample

Wwt. Chemical composition CEC
(0) | Si0; | ALO; | Fe,03 | CaO | MgO | K;O | NayO | TiO, | LOI | (med/100 g)
Non-mag. | 52.2 | 57.10 | 19.77 | 7.84 | 1.36 | 299 | 036 | 0.06 | 0.54 | 9.92 119.4
Float | Mag |78 |57.63|19.02 | 848 | 138 | 271 | 032 | 0.06 | 0.70 | 9.6 95.0
Total | 60.0 | 57.16 | 19.69 | 7.91 | 1.37 | 2.96 | 0.35 | 0.06 | 0.56 | 9.89 116.2
Sink 400 | 58.78 | 1948 | 7.25 | 221 | 216 | 0.52 | 1.56 | 0.81 | 7.16 46.5
* % Quartz
®: Feldspar
| ¢ : Montmorillonite

Intensity [a.u.]

(a)

(b)

10 20 30
20 [degree, Cuka]

Fig. 5. XRD patterns of the separated products of G-13

40

sample ((a) raw, (b) float, (c) sink and (d) non-magnetic and

(e) magnetic fractions).

ojd, 3)FHE AtEd dste F24 &g Hd
S 53 A AES AANE HZTHOZE
A e o 52 wt%r} F&EE, CECE 1194
meq/100 g2 et 18t &9 F4E
Az tig X-A 3)1d B4 A3 Fig. 5419

— 300 —

o FFERd

g0l AAH

4 e 9

ol kA ol



Table 3. Chemical compositions and CEC of the purified products of G-35 sample
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Fig. 6. XRD patterns of the separated products of G-35
sample ((a) raw, (b) float, (c) sink and (d) +150 um fractions).

Wwt. Chemical composition CEC
(%) | 8i0, | ALO; | Fe;05 | CaO | MgO | KoO | NayO | TiO; | LOI | (megq/100 g)
+150 ym 154 | 59.75 | 18.65 | 4.07 | 326 | 290 | 1.01 | 1.53 | 0.44 | 8.36 28.8
Float 642 | 6021 | 19.70 | 2.16 | 2.82 | 3.17 [ 0.741| 1.37 | 0.22 | 9.15 124.5
-,Lluio Sink 204 | 60.44 | 1930 | 2.24 | 227 | 371 | 0.54 | 0.74 | 022 | 10.13 73.1
Total 84.6 | 6026 | 19.6 | 2.18 | 27 | 33 | 0.69 | 1.22 | 022 | 9.38 112.1
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Fig. 7. XRD patterns of the centrifuged products of G-35 ((a)
5,000 rpm, (b) 2,000 rpm, (c¢) 1,000 rpm and (d) 500 rpm).
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Table 4. CEC, weight and size distribution of the
centrifuged products of G-35 sample

wi(%) | dsa(um) (me;'fgo o

+150 ym 154 - 288

500 rpm 34,7 49.5 89.1

1,000 rpm 12.2 4.7 1158

lﬁ? 2,000 rpm 9.8 2.1 129.2

5,000 rpm 19.5 0.95 1325

over 5,000 rpm| 8.4 0.48 1344
HAsS F0E 5 gk Table 4= 94 +
2714 3 ‘% T ”g«l 773 Hl(wt.%),

H‘l o
o, oy
4B

o H‘l

B 45 2 Yed Aoz 94
FY71E ol &% ¢ 1"55 g B3 B¢ #E
o AAHE &8 493 dx9 sub- micron AE
o }\11;14;5—] o= —.—E] E]/‘\—g]_ ;\l Q(ﬂé}
9&‘3} ol FF EERYUIZo|EY %}z} a7,
AA gy 2L Z3)v)(aspect ratio) 5L €3

OE z=A 7}v—6l° ol u) &= ,O_i I+T
REZUolE 4R EAE AlofsheH 7

°4%‘ T Ae ALE ATEHUAY

xsdch H F F AR A FREY
HEHE FA A% G13o FRE 28
ZAF AIZE 308, G-359] Afe 05" oJifl
g St 5

2) G139 B AT &

dzuolee) M4 BE 93 &4 1EEY

A5 3 4 28 AEe Ed &98 9
oF 52 wt.%E ﬁlfo}i’iﬁtﬁ, HE AFEY CEC
£ 119.4 meq/100 go]At}. w3, G-35¢] 7

259 4, A7tg 2 A Eeol «1?‘511 °k
64 wt.%e] HF AES IFordon ojmo
CECE 124.5 meq/100 g& elygch A7k &g

AIZHe 5 A|E BF 3080 A3t

3) G358 gIAe® 1eE ERIZUOE
o] RE 3l 44 BEE o] E&T YA #
g8 A= A9, 44 28719 dHdg 1,000
rpm oJUjelA M), M F FE B¢ F
5o #3 - 1117%540“1} zlu 8719 34
&7t Z7tge] wE EREZUOIE A ¢
T, F94d Bt vhedl B BEY AA
EEE 14E BERERYE ?JXH 4%
Aojsted & YHOE AGHU

2102 3
YRYELO|E FY3I (1986) EFAI G IBAS-
107-77. /
NG, Z4E, 7, 59, AFE, a9

=

(2001) %L}W HEUES o] &3 & ita &

AR AAF Ve ALY, T
IR AALA T, 195-214.

Kawasumi M., N. Hasegawa, M. Kato, A. Usuki, and
A. Okada (1997) Preparation and mechanical
properties of polypropylene-clay hybrids. Macro-
molecules, 30, 6333-6338.

Kornmann, X., H. Lindberg, and L. A. Berglund
(2001) Synthesis of epoxy-clay nanocomposites :

Influence of the nature of the clay on structure.
Polymer, 42, 1303-1310.

1as

2002 114 149 918, 20029 119 299 AR5

— 303 —



