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Table 1. Difference of the property of Montmorillonite and Acid Clay

Montmorillonite Acid Clay
Tariff 2507-2 or 3803-2 2507-1 or 3803-2
pH 7.5~6.5 5.0~6.0

Swelling + —

Si02/ Al Os 4~6 6~8

Cemical Si. Al. Fe. Mg. Ti. K. Si. Al. Fe. Mg. Ca.

composition Na. Zn. Kaolinite. Bentonite
Cemical Me;0,:4S10,-H,0-nH, O Me; 03 :4Si10, H,0-nH, 0
formula Me . Exchangeable cation Me . Exchangeable cation
105+ 100
Al Mg
105+
100y
Fig.1.
4 2 1
r—————— e
$
Acid
Non-activated Clay Activated Clay -
Fig. 1 Model of the activated Montmorillonite Table.  Table.  Fig
Fig.
20 30
10
20 30
3 2
4 2 2
Fig.2. Table 2  Relationship among the Specific Sunfa-
100u ce Area, Variovs H2SO4 concentrations
and times
Non-activated Clay ] -

T M, SO | Clay | 30 | 60 | 90 | 120 | 180 | 300
. ) 5 12.1] 35| 45.9) 5.0) 60 | 7.2 0.0
[ lleli reament ] Sedupons | 10 11| 4.2 625| 78.8] 9.0 |103.1] 115.0
C Acid Tumem 1 C Rinsing 15 11| 628 91.0)108.3] 116.8 | 131.3 | 140.2
— Rinsing F——{Driedar 105 ff'(ifor“rs 20 12.1 | 152.0 | 207.3 | 238.4 | 250.8 | 257.0 | 158.8

[ Grinding ] 25 12,1 | 82.0| 132.1| 165.9| 180.1 | 187.5| 189.2
Fig.2 Diagram of Activation method of Clays. 30 11| 5L3| 81.8] 99.5) 110.8 | 121.4] 122.0
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Fig. 3 Relationship among the Specific Surface Area, Various H2SO4 concentration and times
(A) 5% H.S0, (B) 10% H,SO, (C) 15% H,SO,
(D) 20% H.SO., (E) 25% H,S0, (F) 30% H,SO,

Table 3 Relationship among the Specific Surface
Area, various H2SO4 concentrations after
5% NaOH treatment and times

H:S0.%
5 12.1| 34.2| 53.5) 67.8| 80.0| 94.6109.8

10 12,1 48,0 81.2|100.2| 112.2| 126.7 | 143.0
15 12.1| 65.0120.5|157.1|179.8 | 200.2 220.0) 8.2 10
20 12.1 | 123.6 | 207.0( 239.1| 255.5| 265.4| 273.8} 8.2
25 121 190.1)278.1) 2970 299.2 1 302.0 | 302.5) 8.2
30 J12.1) 96.3|177.8)212.01224.0|231.0| 230.5| 8.2

Clay| 30 | 60 | 90 | 120 | 180 | 300
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Fig. 4 Relationship among the Specific Surface Area, various H2SO4 concentration after 5 %
NaOH treatment
(A) 5% H,S0O, (B} 10% H,S0, C; 15% H,SO,
(D) 20% H.SO, (E) 25% H,SO, (F) 30% H.SO,
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Fig.5 Relationship between the Specific Surface Area and various H2SO4 concentration

Table 4 Metals detected by Emission Spectro-

photrography
Si Al MgCa Fe Ti K Na Zn
600
Non-activated Clay |+++ + + + + Tr Tr Tr Tr x 10 Hg
Activated Clay +4++ TrTrTr Tr — — — — 195.8

Alkali treatment Clay (+++ + + + + Tr Tr Tr Tr
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Fig.6  Relationship between the Specific Surface Area and various H2SO4 concentration, after
5 % NaOH treatment
— Fig.
Table. Table. Fig.
i i o Table 6 Relationship between the Specific Sur-
Table 5 Relationship between the Specific Sur- .
face Area and various H2SO4 concent-
face Area and various H2SO4 concentr- ration after 5% NaOH treatment or 5%
ation NaOH treatment
Sampien o0 Clay | 5 | 10 | 15 | 20 | 25 | 30 a2 S%%  Clay | 10 | 20 | 25 | 30 | §%
A 121 | 65.1] 94.5| 120.0 | 250.8 | 123.0 | 121.5 A 12.1 12,2 | 2565.5 299.2 | 224.0 8.2
B 95| 46.0| 76.5( 97.7| 116.6 | 59.4| 23.9 B 9.5 925 154.2| 170.1 | 141.4 10.8
C 70.2 | 111.0| 190.0 | 248.0| 210.1, 182.0| 149.9 C 70.2| 1472 242.1| 291.7| 280.5 ) 55.2
D 18.6 | 60.0| 845 110.0| 196.5| 140.2| 111.0 D 18.6) 140.0| 224.2) 250.3 | 283.5{ 20.0




Table.
10 15
30 60 90
20 25
20 25
)
30 ) 70
ml 1.00
20+ 90
20
, 20
20 n 20 100
20 ) 80
ml 1.00

)20+ <)

30

101

30 20
.20

20 20

(n x 104

1.00

x 20

Table.  Table. Fig.

Table 7 Relationship between Adsorption Index
and various H2SO4 concentration or 5 %
NaOH.

"\“\\\Adsorpt ion i

;Hz SOT%\\L'\"LJff J Aromatic i Alchol | f‘altci}::)k ij

| Clay w82 | 607 g

| 5 |28 26 | 220 |

| 10 Co32 1 25 | 180

| 15 Y

| 20 67 ] 2 | 6.6

R 18 129

I 30 . 14 | 200
5%NaOH | 21 27 | 5.7 |

Table 8 Relalionship between Adsorption Index
and 20 % H2SO4 concentration

[~ Adsorption ]
| \\“\\Ir:dex ‘ Ar‘omatil Alchol | ?;tci};O] |
{H.S0,% ] 1 |

N jNon-activated{ 27 | 82 [ 60. 7 J
" Activated | 67 | 22 | 66
T T P

| Non-activated | 20 | 54 54. 0

B = %
| | Activated | 60 | 23 7.8
| c Non-activated 1 24 | 44 | 36.7
| Activated | 56 | 10 | 3.6
|, Nowactivated| 20 | 44 | 4.0
| | Activated | 55 | 24 | 86
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Fig. 7  Relationship between the Adsorption Index and 5 NaOH or Various H2S04 concentration
'A) Aromatic Adsorption Index
‘B Alchol Adsorption Index
+C: Alchol-ratio Adsorption [ndex
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Fig. 8  Messurment of the Bulk Spceific Gravity
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Table 9 Relationship between the Specific Gravity
and various H2S0a concentration

om0 % Clay, 5 10 |15 | 20 | 25 LSﬂ

,_‘L“_‘_E___;Ji ‘ R

F_ A 270\2 60‘252!230\210215218‘

B 2.91‘2.80|2.74!2.29;2.30!2.2612.364

A ‘ |-

o C 2.8112.72/2.4812.20(1.90(1.99 12,05
D

B 2.4512.35,2.282.22]2.182.22 2,25

h

!

Table 10 Relationship between the Specific Gravity
and various HzSO4 concentration after
5 % NaOH treatment or 5 % NaOH

_ treatment .

ampe 20 % Clay 20 | 25 | 30 | gk |
A 2,70 2.06 | 2.01 | 2.06 ‘1270‘
B :2.91‘230\220 zzo\l ooi

| C 281 193\190@88‘!284‘

! D ENTE (214 2,05 12.05, 2.40 ‘

Table 11 Relationship between Bulk Specific G-
ravity and Various H2SO4 concentration.

amp 2% P clay 5 110 115 | 20 | 25 | 30 |
CA 615 85, 0/33.0/31.532.0/35. 8/ 46.0
B 76.3]55. 0| 40. 0/33.5(37.844.3 51ﬁ
i C J64643532030 2127.0131. 5/ 40. 140.8]
b wee[ - - — 11950 — | — |

Table 12 Relationship between Bulk Specific G-
ravity and various Hz2SO4 concentration
affer 5 % NaOH treatment or 5 % NaOH

T H. sgreztlmcelnt on | T T 5% !
[Sample - ay 20 25 F30 | NaOH |
; A \645‘36 &4.7;42.6‘750(
B 76.3;31.8‘305\364 63.5 |
C | 64.6 | 28.0 | 258\342 64.0 |
I ! ' J =
‘ D 449.63’17.7‘— | 47.5 |
15
20
10 20
20
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Fig. 9 Relationship between the Specific Gravity and various H2SO4 concentration
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Fig.10 Relationship between the Bulk Specific Gravity and various H2SO4 concentration
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30 40 50 60 70 (26)

r_._
-

k A

I T I 1 I l
10 20 30 40 50 60 70 (26)

Fig.11  The X-Ray diffractometry of NaHO or various H2SO4 Concentration
(A) Non-activated Clay (B) 5% NaOH (C) 5% H.SO.
(D) 10% H.SO, (E) 20% H.SO., (F) 30% H.S0,



Table 13 Criteria for Identification of activated Montmorillonite

107

’ T .‘ Activated ‘ Non-activated Re- mination N
! Clay : Clay examin
: 2 2
Specific Serface Area ! lZOmO/\z/;er Sor:n{iir 80—~120m?*/ g
}—‘ Aromatic Adsorp;:’]?jréx { 35 over 25 under 25~35
Alchol Adsorptio?ndex i 25 under 35 over 25—35 }
Alchol-ratio . _~
Adsorption Index E 10 under 25 over 10~—25
Specific Gravity 2.4 under 2.6 over 2.4~2.6
Bulk Specific Gravity 50g/100mi 60g/ 100mi 50—60g/100mi
under over
Electron Microscope ‘ Porous Non-porous Mixture
X-ray diffractometry a-Si0, :}22““2{"5138; a-Si0,
| Emission Al. Mg. Ca. Fe Al. Mg. Ca. Fe |
Spectrophotograph : trace many I
Colours i Nearly White Coloured
; B
pH Weak acid Weak alkali
| ‘
SO2* : 4 ! —
l ,
10ml
150—
10
Photo.
Table.13.

30
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Photo. 1. With Optical microscope. X150

Sample A

Non-activated Clay.
re b Ly ]

i 0

30% H2SO4 treatment. 6.  25% H>SOs treatment after 5% NaOH treatment.

Sample B
7.  Non-activated Clay 8. Activated Clay
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Sample C
9.  Non-activated Clay 10. Activated Clay

Photo. 2. With Electron microscope. X 10,000

Sample A
1. Non-activated Clay 2. 5% NaOH treatment
= —a
 —
3. 15% H2SO4 treatment 4. 20% H2SO4 treatment

B — _— —

5. 25% H2SO4 treatment 6. 30% H2SO4 treatment
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7. 20% H2SO04 treatment after 5% NaOH treatment

9.  30% H2S04 treatment after 5% NaOH treatment

Sample B
10. Non-activated Clay

Sample C
12.  Non-activated Clay

8.

11

13.

25% H.SO4 treatment after 5% NaOH treatment

&

Activated Clay

Activated Clay
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