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Adsorption and Molecular Sieve Properties on theNatural Zeolite
with Chemical Surface treatment
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Abstract
The adsorption and molecular sieve characteristics of water, methanol, ethanol, butanol and benzene on acid-alkali
treated natural zeolite from Kampo area were investigated by the Diamond « Kinter method, and it was compared

with synthetic zeolite A.

Adsorption amount of water increased with the treatment of acid rather than the treatment of alkali.

Similar tendency was observed in adsorption of alcohols such as methanol, ethanol and butanoi,but the amount of
adsorption decreased From the view of the molecular size, adsorption amount of benzene decreased because of
surface activity according to the the cations spectes rziher than chemical treatment,

And it was almost same value that the amount of adsorption was compared acid treated natural zeolite with

synthetic zeolite A.
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Table 1. Chemical composition of natural zeolite and chemical treated zeolite

(wt%)
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SYZNT | 61.90 | 14.70 | 3.70

6. 09 0.78 2.13 2.72 8.40

SYzH? 63.41 14,30 § 2.60

H
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5.43 0.63 2.63 2.40 8. 60
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SYZINa? G2.58 14.63 3.20

5.74 0.81 2.40

2.53 | 820

! natural zeolite
¢ 0.5N-HCI treated zeolite
¢ 0.5N-NaQOH treated zeoliie
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¢ ; clinoptilolite
aQ Qiquartz
F i feldspar

T T £ 35 55 55 75
29
Fig. 1 X-Ray diffraction pattern of natural zeolite

Fig. 2 Scanning Electron Micrograph of natural
zeolite
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Fig. 3 Scanning Electron Micrograph of 0.5N-HC1
treated zeolite

Fig. 5 Scanning Electron Micrograph of 0.5N- HCV/
NaOH treated zeolite
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Fig. 4 Scanning Electron Micrograph of 0.5MN-NaOH
treated zeolite
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Fig. 6 TG and DTA curve of natural zeolite
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Table 2. Adsorption capacity of zeolite for H,O at
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Table 4. Adsorption capacity of zeolite for C,H;OH
at room femp.

room temp.
Sample Adsorption capacity (g/100g)
natural zeolite 1.04
| 4A zeolite 3.53
0.5N-HCl 3.23
1N-HC1 3.49
2N-HCL 2,79
5N-HCI 3. 44
0. 5N-NaOH 1.41
IN-NaOH 1.62
2N-NaOH 2.08
EN-NaOH 1,89
0. 5N-HCl/NaCH 7.51
0.5N-NaQH/HCL 53,11

Table 3. Adsorpticn capacity of zeolite for CH,OH at

Sample Adsorption capacity (g/100g)

natural zeolite 0.55
4A zeolite 2.01
0. 5N-HC1 2.65
1IN-HC1 2.11
2N-HCL 2,01
EN-HCI 1.53

¢. 5N-NaOH 0.50 ‘
IN-NaOH 0.43

IN-NaOH E.05 |

5N-NaOH 0.67 |
0, 5N-HCl/NaQH 0.03

9. 5N-NaOH/HCl ; 1,15 1

Table 5. Adsorption capacity of zeolite for C,HyOH

room temp. at room temp.

Sample Adsorption capacity (g/100g) Sample l Adsorption capacity{g/100g)
natural zeolite | 0.98 natural zeolite ¢.50
0.5N-HCl 2.97 . 5N-HCI 2.32

1N-HC! 2.63 IN-HC1 2.01
2N-HC1 2,37 ZN-HC1 1.95
5N-HC1 2.45 EN-HC1 1.45
0.5N-NaOH 1.42 0. 5N-NaCH 0.50
IN-NaOH 1.22 1N-NaGH 0.41
2N-NaOH 1.19 2N-NaOH 0.85
5N-NaOH 0.89 EN-NaOH 0.38
0. 5N~-HC/NaQH 0.89 0. 5N-HCl/NaCH 0.08
0.5N-NaOH/HCL 2.06 0. 5N-NaOH/HCL 0.98




g5t guAgd A% AF A2

gzha AHP A2 48 Fojd g BAdF
sluh, olghzde] stol F@ElETh ] & AL
o & 9z AF Hgd= rldszn ddE ¢
At

Table 3, 4, 5 & methanol, ethanol %
butanol ¢ #3 £ F4& dedzm sed

0 % BT ¥y AL doli ey 2
A 278 E¥ H,0 & & 2.8A02 ofd H3
ethanol & 2 377} wely sHzz #EH ﬂ
gl o ArEd Zdt 2EEA Rdde e
g 5 gz A Ad g% FAFL B A&t
=9 Fa=#s A gL gE Heln s ¢ F
st

Table 6 & H,0, C,H;OH Bt} 4dxeg ¥
A 2AFE 2 CH, o A% F4 542 vedx
stk FHTE o} HE L Eom ded R
o 2 e Azld d¢ AF207 HdEHd F
gtel o]Fojnl A B FE EWE FAH F Lol
Zo Sl FHo] ofFF FAer BEUG, DA
g7t el A o gET vh 22HE 2
ol He 4 A A% 4 FHoig &2 A
7t 2 Aol mE ZERE R

Ar o

Table 6. Adsorption capacity of zeelite for CeHg at

room temp.
Sample Adsorption capacity{g/100g) ‘
natural zeolite | -
0.6N-HCI 2.03
iN-HCl 1.52
2N-HCI 1. 60
SN-HCl 1.52
0.5N-NaOH 0,45
IN-NaOH 0.22
2N-NaQOH 0.51
AN-NaOH 0.08
0.5N-HC/NaOH -
0.5N-NaOH/HCL 0.38 I
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