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A Study on the Purification Characteristics of Bentonite with
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ABSTRACT : Dry-based processes such as crushing, milling, sieving, magnetic and gravity
separation were employed in order to investigate the purification characteristics of bentonite. The
CECs of Gampo 13 and 35 bentonites were estimated at 88.3 and 93.3 meq/100 g and the samples
contained quartz and feldspar as impurity minerals. According to the physical properties of
constituent minerals of bentonite, the purification techniques were adopted to enhance the grade of
montmorillonite. High grade of montmorillonite could be obtained by the combination of each
process. Consequently, the recovery of final products of Gampo 13 and 35 bentonite were 68.6 and
49.5%, and the CECs of them were 96.9 and 109.6 meq/100 g, respectively.
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Table 1. Chemical composition and physico-chemical properties of the samples

Composition (wt.%) Swelling | MMT content(%) | CEC(meq/100 g)
Si0z | AlO3 | Fex03| CaO | MgO | KO [Na,O| LOI |(mL/2 g) | EGME | XRD M/B | NHiAc
Gampo-13 [57.83(19.60] 7.64 | 1.71 | 2.63 | 0.42 | 0.68 | 8.76 8.5 70.3 63.5 88.3 58.5
Gampo-35 (59.50{19.20| 2.78 | 3.02 | 3.44 | 0.64 | 1.08 |10.55| 114 81.5 71.8 93.3 74.5
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Fig. 1. XRD patterns of the samples.{(a) Gampo-13, (b) Gampo-35)
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Fig. 2. XRD patterns of the impurity minerals of Gampo-13 and
Gampo-35 samples. ((a), (b) Gampo-13, (c), (d) Gampo-35)

Table 2. Mineralogical properties of the constituent minerals of bentonite

Mineral Composition Hardness Specific Gravity| Magnetic
Response
Albite Na(AlSizOg) 6~6.5 2.6 NM
Muscovite KAL(Si3Al)O1(OH,F), 2~25 28~28 M
Hematite Fe;Os 6.5 52~53 PM
Microcline KAISi;0s 6 25~26 NM
Quartz SiO, 7 2.7 NM
Clinoptilolite KNa,Cax(SinAl;)07,24H,0 3.5~4 2.1~22 PM
MOHtmOI’i”O]‘lite C%,z(Al,Mg)zShO|0(OH)24H20 2.6 ~2.5 NM
NM: Non-magnetic mineral, PM: Para-magnetic mineral
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Table 3. Particle size distribution and CEC of the
samples

Sample Size(mm) | Wt.(%) | CEC(meg/100 g)
+05 62.0 85.7
Gampo-13 -0.5 38.0 2.5
+1.0 50.7 97.9
210405 | 238 93.8
Gampo-35 | 05002 | 180 82.9
02 7.5 85.7
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Table 4. Weight and CEC of the products separated by magnetic separation

Sample Size(mm) Product Wt.(%) CEC
105 Magnetic 53.9 94.7
Gampo-13 ’ Non-magnetic 8.1 26.2
-0.5 - 38.0 92.5
1.0 Magnetic 13.2 752
) Non-magnetic 375 106.0
L0M0.5 Magnetic ‘ 6.6 78.4
Gampo-35 Non-magnetic 172 99.7
Magnetic 43 732
-0.5/+0.2
0.5/+0 Non-magnetic 13.7 85.9
-0.2 - 7.5 85.7
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Fig. 3. Flow diagram for the purification of Gampo-13 and Gampo-35 samples.

Table 5. Weight and CEC of the products of Gampo-13 as a function of classifier rpm

Operating condition(rpm) Wt.(%) dso(ym) CEC

Fine 10,000 O/F 29.9 13.7 99.1
Middle 10,000 U/F ~ 5,000 O/F 38.7 54.3 95.2
Coarse 5,000 U/F ~ 3,000 OF 19.0 89.1 85.4
Tailing 3,000 UF 43 - 81.2
Total - 91.9* - 93.8**

O/F: Over flow, U/F: Under flow

*Calculated weight percent of -0.5 mm and magnetic separated products.
**Average CEC of -0.5 mm and magnetic separated products.
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Table 6. Weight and CEC of the separated products
on Gampo-35
Wt.(%) CEC
-0.5 mm particles 25.6 83.7
0.5 mm Magnetic 19.7 76.3
. Non- O/F* 459 109.6
particles .
magnetic | U/F 8.8 74.8
Total 100.0 933
*Operating rpm of classifier: 3,000 rpm.
32 9AHOE HEP & U2 AOE Hol
Y, 0.5 mm o]3te] ke AyFow 2wy

2UolES FYr You g 0.5 mm o4 Y
guke g7] EFse Aol g3 Row @

=

9k 1 A7 Table 67 o] HF AHES
S| &8 45.9%, CECE 109.6 meq/100 g& 4}
Blstth Fig. 5= A2 e XA 3d BY
ditz B3 ¥4 HEA o3 B¢ BE9

289 —



 ELRDEL:

Intensity

1 . 1

< : Quartz
@® : Albite
¢ : Montmorillonite

(a)

10 20

30

20 [degree, Cukoa]
Fig. 5. XRD patterns of the air-classified products on Gampo-35 sample

((a) Over flow and (b) Under flow).
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