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Abstract: The characteristics of the nitrogen adsorption with natural zeolite produced in Kampo area according to
the chemical treatment by HCl and/or NaOH or the exchanging metal ion were investigated in the pressure range of
100~760torr at 25°C. The amount of nitrogen adsorption was followed at increment in the order of NaOH treatment>
nontreatment>>HCI treatment. Adsorption amount on natural zeolite treated with 0.5N-HCl/NaOH was improved about
200%, whereas that on natural zeolite treated with 0.5N-NaOH/HC] was decreased. When metal ion of natural zeolite
was exchanged with Na*, K* and Cs*, adsorption amount of nitrogen was decreased as the size of cation was in-
creased. But metal ion of natural zeolite was exchanged with Mg**, Ca** and Ba*, the amount of nitrogen adsorption
was increased.

.M =2 AlgetolEd] 2 7)Ao FHEA o

AAZE Agetole AT =), AFH
© Sl FAAete A3H[1-2] delx
A 1209 Fo FAALelo|Es} LA, Ao gelole ) gHAe Wy, ¢y, Fer 3y
T 4049 F9] AR LegolEr} YAHE Hog B ol2& o ZE Az $[3]o] don, o]Fo]
ZEIZ ek o]F o4 kAL Qe Ao FEw iAo 24s7] gEe Agelolee] F3
32 e AL clinoptilolite, heulandite, chabazite, A B3 w9 thekaie) Al gelolE g o)Eidh
faujasite % mordenite 5 o]} 1-6]. Eo1FHAEE ol4dl 24F a9 Az, A}

194030) Algeolee] LA SAo] P st
A
ol

1024



HeHe P TEole wBW A

29 AA, 37 $4 Ax F9, 2Eeag 2o
S14-5] AA A o4tz 3ot AA Sl
= &0 o 713 F34 Y AeelEE dF 5
dote] A3t Sl AAeld. $A AgetelEr
2 &3 ddstm FastAT, A4 Qb s
7) ggel HZo e A Age}o|Ed] #HAlo]
BolAlw oldk. Tzt Hd AgeolEE 2 T2
7 24A% 2 BrE ¢t 7] Wi dA
2ol ejg o] dgdjct
getA, & d7elde 25 FEA A A

o|E9 H3}Az] d FHLFY Ao} E A
34 54& 1d3dct. o) 8 Az QL &2
g Mg Foto] 2RAS b3S F7HTIA,
¢ge 34 ¥ 4Ee ERFEoE oleadily

o oF Al o@ Aad F4 Se4e 24
o, & Hel % FAe Aol g B 2, 3
Sole 33 % AT 27] Wssl Ax Fasho)
A, 2BY 34 dold TR 9 FAEY
45 5& 2Aah9c,

24 ¥

A5 AEAGG A AEEHe clinoptilolited A4
ALeto|ES ALS3lo 4 Az, 4ge) A2 Y 2
&0l gslo] Abg-shr)

A e Wi 05N, 10N, 20N, 50N HCl 49
% NaOH £ 700mlel Hed Alg2}olE 70gs =
gtagd) Y, wukaldA] 100°C, 2417 9 1o
A2 et o|F FAol € WA FAF e
110°Cell A 24417 AZ F 18~20mesh® 2235}
FHARE AMgsldr). A&Age, AA 05N
HCl €9 A2 % 05N NaOH 4Hog <3¢
g, e wo2 05N NaOH e % 05N
HCIZ He)asic}. ofole Z#L 1mole Nat, K,
Cs', Mg, Ca¥, Ba*™* 4t 448 Ah83tef 4
Azl e wyo 2 Helslgr).

FHAAYL pyrex® A=y RAH BET &
AAE AHE-sho] 25°C, 100-760torre] 9]l A)
#FE A3} A8 300CHA 242 A
7lska, 25C2 WZAAA FAS HEs) Ha
o FE W A4E F98te 147 St
# Ak KSL-3120 who 2 slstzAe 243
A3, X-4 314 ¥Me ENRAF NONIUS FR 590

1N

4t

3

o (O ofd mhy

Ageloles A4 FIEA 1025
F
Q
C
C
C
5 15 25 35
26

Fig. 1. X-ray diffraction pattern of natural zeolite.
C: clinoptilolite, F: feldspar, Q: quartz

Table 1. Chemical Composition of Natural Zeolite

Si0; | ALOs | FeOs| CaO | MgO | K:O | Na,O |Ig. loss
617011465]| 3.75 | 6.19 | 0.76 | 215 | 269 | 8.11
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Fig. 2. Scanning electron micrograph of chemical treated zeolites.
A : nontreated B: 05NHC! C: 05NNaOH D: 0.5N NaOH/HCl
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Fig. 3. Infrared spectra of chemical treated zeolites.
A: nontreated, B: 05N HC, C: 05N
NaOH
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Fig. 4. Comparison of adsorption isotherms at 25°C
for nitrogen on chemical treated zeolites.
(A) nontreated, (M) 0.5N HCl, (@) 05N
NaOH, (O) 05N NaOH/HCI, (J) 05N
HCl/NaOH.
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Fig. 5. Comparison of adsorption isotherms at 25C
for nitrogen on alkali treated zeolites.
(a) nontreated, (@) 05N NaOH, (W)
1.0N NaOH, (4) 2.0N NaOH, (O) 50N

NaOH.
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Fig. 6. Comparison of adsorption isotherms at 25C
for nitrogen on alkali metal ion exchanged
zeolites.
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Fig. 7. Comparison of adsorption isotherms at 25C
for nitrogen on alkali earth metal ion ex-
changed zeolites.

(a) Mg*, (@) Ca™, (W) Ba™.
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