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The effect of sodium hydroxide treatment on some physicochemical properties of zeolite mordenite mineral
was studied with chemical analyses, powder X-ray diffraction, thermal analyses, infrared analysis,
measurement of carbon dioxide adsorption and gas chromatography. Mordenite mineral from tuffaceous rocks
in Yeongil and Wolsung area was used as a staring material and treated with 0.1-5N NaOH aqueous
solution at about 95°C in the water bath for three hours.

At the concentration of sodium hydroxide below 05N, all chemical compositions in the tuff were virtually
insoluble and the mordenite structure did not change. At the concentration above 1N, the chemical
compositions such as silica, aluming, etc., were dissolved. The dissolution ratio of silica was larger than that of
alumina, and the ratio of silica to alumina in the tuff decreased sharply in the concentration range of 2 to 3N.
Intensity of X-ray diffraction peak of mordenite (202) plane and the adsorbed amount of carbon dioxide also
decreased with the increasing concentration of sodium hydroxide above IN. These decreases corresponded
to the degree of mordenite structure collapsed.

The separation of gas chromatography of nitrogen, oxygen and carbon monoxide was not affected by the
sodium hydroxide treatment, but elution peaks of methane and krypton tended to be broadened and their
retention time was shortened. The elution peaks of both methane and krypton tended to be overlapped with
those of nitrogen and oxygen.

Key words : Zeolite Mordenite Mineral, Sodium Hydroxide Treatment, Cation Exchange
Capacity, Gas Adsorption, Gas Ghromatography.
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Type Na, Norton Co., USA)(Lot No. 77017,
1/16" in pellets) 24 = ZAL WA A
FYstA st
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Table 1. Chemical analyses of natural mordenite”

Comporent | S0, ALO; Fey (a0 KO N MgO Ti0y Igloss Totd
wh percent | 6662 1162 213 162 181 337 0% 015 1% By

* Founded in the tertiary tuffaceous rocks at
Yeongil and Wolsung area in Kyong Puk
province.
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Fig. 1. X-ray diffraction pattern of natural mordenite.

Table 2. X-ray powder diffraction data of natural

mordenite
Mordenite Natural mordenite”™ | Zeolon 900 Na™
(ASTM Card No. 6-0230) |  (This study) (Norton Co.)

hid d A 8 dA (WL dA |1
10 137 % 1368 5 1370 5
M 910 90 907 () 909 B
111 651 9 658 5 660 %
13 638 40 6.6 3 6.8 15
i} 610 0 607 2 609 1
Al 50 50 58 )} 58 il
2 - - 511 10 - -

131 48 2 481 8 481 5
3 48 1] 451 Kl 43 3
0 414 k] 415 15 435 3
15 400 9 39 9 400 "
A 38 80 3 5 R 7
e 37 Pl n kY 3B 13
12 3R 10 38 3 3R 7
510 3% 10 - - - -

A R 10 R (1] 3T 10
060 3% 9 340 0 339 o
/) 33 10 3B ) 33 16
5 32 ) 32 i} 3 8
Ml 30 2 38 2 30 4
51 296 Pl 2% 3 2% |10
40 296 P D 88|03
12 218 10 VAR ) 214 2

* Analysed by Rad. : Co - Ke, Filter : Fe, A
: 1.79020 A

=+ Analysed by Rad. : Cu - Ke, Filter : Ni, 4
0 1.54050A
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Fig. 2. DTA and TG curves of natural mordenite.
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Fig. 3. Infrared absorption spectrum(200-4000¢m ™)
of natural mordenite.
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Fig. 4. Change of X-ray reflection peak intensity
of mordenite (202) plane by sodium
hydroxide treatment for natural mordenite.
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Table 3. Chemical compositions of natural mordenite treated with sodium hydroxide solution

Treated Original Sodium hydroxide concentration

NaOH conc. | mordenite | 1y | (5N IN oN 3N aN 5N
S0 6662 | 6642 | 6636 | 6508 | 6492 | 5918 | 5593 | 5434
ALOs 1162 1163 | 1165 | 1166 | 1243 | 1589 | 1754 | 1852
Fe:03 213 200 | 215 | 217 | 218 | 22 | 27 | 28
Ca0 1.62 1.64 163 | 15 | 151 189 | 274 | 28
K0 1.84 187 | 18 | 18 | 18 | 207 | 258 | 265
Na:O 3.37 364 | 342 | 476 | 48 | 619 | 162 | 1%
MgO 0.36 03 | 035 | 039 | 040 | 045 | 051 | 054
TiO, 0.15 016 | 016 | 018 | o019 | 02 | 03 | 027
Ig loss 1226 1214 | 1200 | 118 | 1169 | 1184 | 036 | 102
Total 997 | 99% | 971 | 995 | 9998 | 10002 | 10019 | 10025
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Fig. 5. Effect of sodium hydroxide solution on the
ratio of silica to alumina in natural

mordenite.
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Fig. 6. Comparison of sample vields of calculated
and experimental for natrual mordenite
treated sodium hydroxide solution.

FASHIEEL A 257} 05N 7 E A
2eb AR A9 dAEta glon ulE 3l
o3t 7o Bol FASGEFE N A
gt Rol My Lt A fom AZE
th 2y INoJAY FXolME APx|eh A
27F @A zpolrt veRtar A E A
dge Egg o4 5 deh o3 —’F’&i}ﬂré
FEHe Ao ofsir] HdesHerte
Fuius o 4Ex fastn dokeE A o
Alsle Aelx 1 ZAF} mordenite 2 é :rL 7t
HJHH5E Aoz FAHG x Agle &y



Yim : Physicochemical Characteristics of Zeolite Mineral by Alkali Solution Treatment 125

&8 aFuiye gy axn Asy/gFey
e Ao 3 F2x9 FHAEE Fig. 4 e
¥ mordenite®} (202)B¢] Zmnlo] F&d 9l
o1 geg

FAUEF LYY Ao gsiA g
o] gautgolelox YEEF %¥°]2°| mordenite
%9 th& Yol oj2mgste] JEFo| Wol
A= Aoz daEd?

e118

01 05 1 z 3 i

Amount adsorbed of carbon dioxide, még

Sodium hydroxide concentration, N

Fig. 7. Effect of sodium hydroxide treatment for
natural mordenite on amount adsorbed of
carbon dioxide.
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Fig. 9. Chromatograms of gas mixtures on mor-
denite columns treated with sodium hyd-
roxide solution.

Carrier gas rate : He, 25m¢/min,
Column temp. : 50C,
Treating temp. and time : 350°C for 2 hrs.
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solution for natural mordenite.
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