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Fig. 2. Degree of Crystallization of Products
Formed by Treatment of Kaolin in 2N
Sodium Hydroxide Solution.
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Fig. 3. Formation Areas of Crystals Formed
by Treatment of Kaolin in Sodium Hy-
droxide Solution.
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1 : Original
2 :1N NaOH; 60°C 1h

Table 14 2@ 59 Q2 248 311N NaOH; 80°C 32h(Sodium A zeolite)
Bl 9t} Ca'* o] 2malio] who] A AE L 2 4 : 6N NaOH, 100°C 6h(hydroxy sodalite)
4= olt}, Fig. 4. s)i(t-:ay Diffraction Patterns of Halley-
Table 1. Characteristics of Products
Treating condittons Chemical compositions C:};;Iilc;n Phy. props.
No. | 08! Temp| Time| i0s | ALOs| Fe:0s| ca0 | Mg0 | Na0 le-1oss " 5City” Isp. grl ston Remarkes
NaOH| Cy| (hr) | (%) | G0 | 0 | (%) | C%0) | G0 (%) |mea/i) ™ ) (5
1 Original 43.00 38.6/ 0.2l 1.5 1.1| 1.0/ 16.2 0.1 2.5 60 Had°“§aohn
2 1 60 2| 43.3 36.5 0.1 0.7 1.0 3.6 15.0 0.5/ 2.6/ 61/ Halloysite
3 1 100 6 s7.0f 30.4 01 02 02 145 17.4 3.2 23 g Sodum A
4 1 so| 16 34.1f 30.3 0.1 0.7 0.6| 15.8 17.9 3.3 2.3 82 S°diufzne(;?l.te
5 6 80 8 36.5| 34.4 0.1 0.3 0.5 153 12.9 0.8 2.4 61 Hyd‘g’gi‘te
6 6 100 6| 37.0] 34.0 0.1 0.4{ 0.4 11.3 153 0.7 2.4 63 Hydr%’?ﬁ;te

(2) Bentonite 22 E{2| Zeolite
23] e} ol bentonite & ARSI E F4
ol o2 Aotaldl A Melahd nd £E A5
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s3het. 28y 38 A2 F P4 <] sodium
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A o] e},

Fig. 5% 70°Col A8 A2 A} olv] 30274
A2 AL 100% & zeolite species P, A A=
+ &+ Ao 28 F9 S=bE Na,0/Si0, #
2 Na,0/Si0, &) w7} =

zeolite species P, o]}

22 montmorillonite
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Fig. 5. Degree of Cristallization of Products
Formed by Treatment of Bentonite in

2N Sodium Hydroxide Solution at 70°C.
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23t Aelth.
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O : hydroxysodalite
figures: Na,0/SiO, ratio

Fig. 6. Degree of Cristallization of Prodacts
Formed by Treatment of Bentonite in
6 N Sodium Hydroxide Solution at 80°C.
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# 9lv}. mordenite = 200°C o] A 1N 4=4}3}
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Table 2. Charactersitics of Products

Treating conditions C(():r?;?)t:iilii)zs Chemical compositions | & ; g?g?z

Sample = ‘ 5 § QE §'3t
Temp.| Conc.| Time B* | A*¥|M#*** H***#|5i0,| A1,0,|Fe,0,Ca0[Na;0 Ig. < [Cal=s

No. Na;0 - lossi |~ | SI5%
€O | QD | @) | 810z |5)| (6] 09 16002 0| <) |8 )| o || | S| B2 E

. é qf/ofé:

Original 81 66.00 17.6 | 2.3 2.1 1.6] 8.1 2.4/ 72 | 15 | 0.8
B 1624 100 2] 15 4|34 72.1| 12.4 | 0.2/ 0.1 5.2 9.3 2.4/ 82 | 29 | 0.7
B 1644 100 4| 15 4|16 32 50.3| 15.1 19.0(15.1) 2.3/ 70 | 14 | 0.8
B 2614 159 1] 15 41840 59.3] 19.0 12.2 2.4/ 81 [ 28] 1.1
B 2644 159 4| 15| 4 97 46. 6| 23.6 15.8012.7) 2.4 81 | 28 | 1.5
B 3614 200 1| 15 4 95 60. 3| 10.2 6.213.0, 2.3/ 91 | 40 | 4.3
Bi3511 200 1| 15 1 39| 54 61.0/ 9.8 6.1/12.8 2.3/ 90 | 38 | 4.1
B 4614 250 1| 15 4 100 47.9| 23.5 16.6[11.6] 2.4/ 84 | 30 | 1.9
B 4624 250 2| 15 4 100 45.6] 24.6 16.8/11.8{ 2.4/ 85 | 30 | 2.0

B*, Montmorillonite; A**, Analcite; M***, Mordenite; H****, Hydroxysodalite
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Fig. 9. X-ray Diffraction Patterns of Products
Formed hv Treatment of Bentonite.
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Fig. 10. Degree of Crystallization of Products
Formed by Treatment of Beutonite in

4 N Sodium Hydroxide Solution at 150°C.
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Fig. 17. X-ray Diffraction Pattnesr for Products
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Fig. 18 X-ray Diffraction Patierns for Products
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Table 3. Reaction Rate Constants
Temp (°C) ky k2 ks
60 0.041 0.019 0.008
80 0.074 0.041 0.015
109 0.143 0. 100 0.025
Al Akt A8 kS vl wets] 918 100°C o] 4
9 ol & Fig. 216 Agc}.
o] 4¢] Z3}¢] Arrhenius plot 7} Fig. 220]
o |
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Fig. 21 Effect of Reaction Time on Weight Free-
tion of Products Formed by Treatment of

Kaolin in IN Sodium Hydroxide Solution
at 100°C.
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AL o8 el okekak Ao 7 Si0, 70.2
%, AlO; 17.3%, Fe,03 0.4%, Na,0 8.3%,
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AAe = Si0, 96.2%, ALO; 2.1%, Fe,0, 0.4
%, Na,0 0.4%, K,00.5%°]c}. o] F43} F
A2 =2 albite 8} quartz 2 o] i},
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xysodalite 3.63, mordenite 3.48, faujasite 5.
71, zeolite K-Pt 3.13, zeolite species P, 5.0
%9 3peak & =279 FFgE HEgsh =
FA 2 2% API standard, HABHEKELIIHE
FBAE, BEAEHITHEMGH)A, Linder S5
48310

o] £w35 : Car? o] & wFL- A5 0.1g9
0.2N CaCl; & A 2%9¢ Na* g} g 58] Ca*?
7t Beko]l 28 shsta 25°Cell A 147 sha-
king F 1%} WA shn 4549 99Fe 7
AF59 EDTA & NN x|A kel 5 Catt &
At 24900, NHS o] exatse As
0.1gol 0.2N @3t ey 10m/ & 7Fsla 25°C
1A 1417 shaking 3 148wl ste] 98 a3y
% Aste] Nessler 4| ek 93ted NH* o] &
FEE dl AP eeskel Fahgch

+4-& KSL 31206 &9 /138-oR A%
—7H1F) X100/ (AN F) o2 Fagct A=

AR 1gd FF4E 71k 150k o)A w
XF A¥7] ¥l Figdeh FE5EL *lfr-
RH80% 20°C &} Al A7 o] e] Fol]l Y3 3
aEFEe 2Ry T3y
4. 4 =

Sl Jllld AEHE st5ngE, 99
bentonite, k¥4, AAFHL FASIEE
R o2 AYE wo] AL zeolited] k3]

Z b3k ot

LHEE FASEEFEN 02 60~100°C o]
A A A Azt A IE S S5 )
A3 4% halloysite 8] 7+47} wolAla F33
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aluminosilicate 7} gro] 7 r}. o] aluminosi-
licate = Az} sodium A zeolite 2 FH1 o]
sodium A. zeolite = r}A] hydroxysodalite =
# 7k}, Sodium A zeolite 4 2] A zAL
100°C el 4 1IN FAShEEL R 1247 A2
= Aeolglrt. :

Bentonite & 4=Alsl bE§28 0 2 60~90°C
ol A Helshd Y EY F-49t vl A4
‘5]% zeolite &= zeolite species P, o]grl. o]
zeolite species Py A& A x7-2 2N 4m}t
Eggdog 70°ColA 30 Azlshe ZAolgl
t}. ,

Bentonite & FASIVEEEN 0 B JlotES
ol 4 100~250°C 2 Ae]3td A= zeolite
= analcite o]=] analcite 8] Az &5}
=3 FE7FE945 £94rt. Hydroxysodalite =
o] A AL o318 & et AL 4
Abshzbg-go 0 2 100~200°C ol A A= 3h &
2 zeolite K-Pt 7} A 715 A4z F4& S
W2 1:0.52 st Mg Aol T
2 mordenite 7} A7l A4 2PV EES T
W2 1:12 Tt Aatge Ao T2
zeolite species P, 7} A3 7 o},

A8 FAFIEFEN o= 100~200°C ¢
A = e]stw analcite 7} 4§ 7] 4=v] albite 7} F
7% aluminosilicate 2 5| &43} energy =
13 kcal/mol ¢1 & orgkt}.

1Y EE FASNEF LN 02 60~100°C ¢
A 2e)d = halloysite 7} FX3 aluminosi-
licate 2 ¥+ &4 3} energy &= 10kcal/mol o]
i %43 aluminosilicate 7} sodium A zeolite
2 3 alX 16kcal/mol o] 3 sodium A zeolite
7} hydroxysodalite 2 =& =& 7 kcal/mol ¢
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