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The Study on the CEC Increase and Granulation of Natural Zeolite

2. Effects of Temperature and Time on the Recrystallization of Natural Zeolite

Jyung Choi, Nam-Ho Hur and Dung-Hoon Lee

SUMMARY

The magnitute of CEC of the reaction product which was produced by the treatment of the natural zeolite
power(CEC . 67me/100g) with 3N-NaOH at 80 for 30 hours was determined to be about 260me/100g, which
was the highest value in all reaction products. By the NaOH-treatment the contents of major clay minerals
in natural zeolite was shown to be decreased and it is apparent that new phillipsite was synthesized. Furthermore
it is interesting that the phillipsite contents was increased with longer reaction time and higher temperature.
After 30 hours treatment the dorminant clay mineral in the reaction product was found to be phillipsite.
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Table 1. The chemical properties of natural zeolite

pH* CEC Si0;  apO; SO/
(1:5) (me/100g) (%) (%) AlO4 minerals

Dominant clay

87 67.5 6397 1605 6.78 Clinoptilolite, Mordenite,
Smectite

* Clay : Water=1:5
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Fig. 1. Effect of time and temperature in reaction system on CEC
of post-reation products.
* Treatment condition : 3N, Na,0/AL05(9.5)
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Table 2. X-ray diffraction data as a function of reaction tempera-

ture

Natural zeolite 60C 80C

dA I IVlo dA 1 Il dA 1 Ul

1251 617 100 1251 207 38 1251 163 23
898 275 45 715 337 62 7.15 670 62
6.54 116 19 504 202 37 504 384 35
448 155 25 422 170 31 408 653 60
422 194 31 4.08 332 61 3.16 1,088 100
397 258 42 3.76 147 27 298 103 13
3.76 183 30 333 354 65 269 601 55
346 240 39 316 541 100
333 415 27 2.88 125 23
321 334 54 269 306 57
298 205 33

% Treatment condition 3 3N, NayO/Al;05(9.5), 30hrs.
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Table 3. X-ray diffraction data as a function of reaction time

Natural zeolite 8hrs. 30hrs.

dA I I/lo dA I Ilo dA 1 Ilo

1251 617 100 1251 253 31 1251 153 23
898 275 45 7.15 411 61 715 670 62
6.54 116 19 504 235 35 504 38 35
448 155 25 422 144 21 408 653 60
422 194 31 408 420 62 3.16 1,088 100
3.97 258 42 3.76 123 18 298 103 13
3.76 183 30 333 316 47 269 601 55
346 240 39 316 920 100
333 415 67 298 127 19
321 334 54 269 399 59
298 205 33

* Treatment condition 5 3N, NayO/Al,05(9.5), 80C.
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Table 4. The chemical composition of post-reaction product Unit © %
Si0, Al,O4 TiO, Fe,03 MnO MgO CaO Na,O K,O Py05 Igloss Total Si0,/Aly04
50.04 24.30 0.38 1.88 0.06 131 0.22 12.29 1.25 0.06 8.07 99.86 3.50

% Treatment condition 3 3N, Nay0/Al,05(9.5), 80C, 30hrs.

FOIE 1> 30 A B FHes wiRo)
Ok Barrers®©] #4¢8 species P2 AFEE phillip-
site®] fidhS MERT 4 Uk

F 5ol SUMEm S} SERFEIOl wE Apkigel
ERSLCR 3 Ve Aok

3N-NaOH oAl 80CE 2m5h e 2%
& udem 12l phillip-
site7} AR 0} smectite?t mordenite® 773}
At el [a ol Al SHEREHIS  30MEH O =
iy Kiisrol phillipsiteo] Atk 60T MR
FEON A 30MEH]) BEER R A= K#zeolite fifrel
RCH B o] o 3] Bfrskd o 100CH R ol X 3=
4217} phillipsite = L 218 = 4 ik

clinoptilolite®] & o] 714

Photo. 1. Transmission electron microscopy(TEM) of post-reac-
tion product(X3,000).
* Treatment condition : 3N, Na,0/AL,0;(9.5) 80C,
30hrs.
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Table 5. The composition of dominant clay minerals

Treatment Dominant clay minerals  Traces

3N, 80C 2hrs OPYSM F, Q
3N, 60C 30hrs P>COSYM F, Q
3N, 80C 30hrs P>>S -
3N, 100C 30hrs P -

* Treatment condition 3 Nay0/Al,05(9.5)
C * Clinoptilolite, P © Phillipsiote, S Smectite
M : Mordenite,  F : Feldspar, Q © Quartz
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