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Discrimination Between Natural Zeolite and Synthetic Zeolite by
Cation Exchange Capacity and Peak Intenstity Ratio of Aluminium and
Silicon.

Seigo MARUYAMA, Mitsuhiro YAMAZAKI and Soei SATOU
Cental Customs Laboratory, Ministry of Finance
531 Iwase, Matusudo shi, Chiba ken, 271 Japan

For the discrimination between natural zeolites and synthetic zeolites, the
measurement of cation exchange capacity(C.E.C)was carried out by shaking extraction
method.

The principle of shaking extraction method is as follows ;

Weigh accurately a portion of the dried sample into centrifuge tube and 1N
ammonium acetate solution was mixed with the sample in centrifuge tube. The
precipitate obtained by centrifuge was washed by 80  methanol solution for remove
excess ammonium acetate, and 10  KCI solution was mixed with the precipitate for
exchange from NH*s to K*. Then the content of nitrogen in NH 4 CI solution was
determined by kjeldahl method.

The C. E. E. C values of natural zeolites are about 140 to 160meq 100g.

On the other hand, the C. E. C. values of synthetic zeolites are about 200 to 400
meq 100g, and are higher than the values of natural zeolites.

The measurement of peak intensity ratio of aluminium to silicon by X ray
fluorescence spectrometry was also examined.

The relationship between C. E. C. value and Al/Si ratio of these zeolites was shown
to be approximately linear.

It was found that these results are useful for the discrimination between natural
zeolites and synthetic zeolites.
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[ Weigh accurately about 0.5g of sample into centrifuge tube |

[ﬁﬂdd 30 ml of 1 N ammonium acetate to sample]

/

LShake for 15 min. by shakerl

l Centrifuge at 3500 rpm for 3 min. |
|

] Supernatant (waste)l IPrecipitatel

%

l Add 30 ml of 1 N ammonium acetate to the precipitate Ié{%—~

[ Shake by hand for 30 sec.l

_

| Centrifuge at 3500 rpm for 3 min.l
1

repeat

[Supernatant (waste)] [Precipitat91
2nd

[Add 90 ml of 80 % methanol ag solution to the precipita@gj <£}~—-
_—

[Shake by hand for 30 SQELJ

[ Centrifuge at 3500 rpm for 3 min. |

L\\\‘ [ \\L/ repeat

[ Supernatant (waste) | [Precipitate |

— 2nd
J

Fig.1 Flow chart for the measurement of ion exchange capacity(This method is based on modified
SCHOLLENBERGER's method)
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Continue \J//

/

lAdd 30 ml of 10 % KCI solution to the precipitate ]

%

[Shake for 15 min. by shaker,

[ Centrifuge at 3500 rpm for 3 min.|
i

— Supernatant] lPrecipitatel

[Add 30 wl_of 10 % KCL solution to the precipitatel< -

LShake by hand for 30 sec.]

l Centrifuge at 3500 rpm for 3 min.]
|

repeat
lSupernatant! Precipitater

N

———————-5} I Collect into 100 ml calibrated flask,

L_Eill up with 10 % KC1 solution to 100ml|

fTake a portion 20 ml transfered into Kjeldahl flask]

I Determine nitrogen by Kjeldahl method[

(lon exchange reaction)
Zeolite  CH3COONH4 Zeolite NH*
Remove excess CH3COONHj4
Zeolite NH+ KC1 Zeolite K* NH*
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Table3 C. E. C values of natural zeolites
No Types mea/100g
Hl'm_g'n:u ]-'.I-!}-E:{I 100X 1 Clinoptilolite(d) 149> (157) ™
MrEnRie) 2 » ® 157 (166) ™
IE__ 1 3 ” © 146*
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Fig.2 Infrared spectra of natural zeolites Sample numbers are the same as cited in Table 1.
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Fig.3 Infrared spectra of synthetic zeolites Sample numbers are the same as cited in Table 2.
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3 8ex

3 agk

(1) Natural Zeolite
(Clinoptilolite A)

(1) Synthetic Zeolite
(ICP 508)

VTTIPRYE W LN TR TN
s i i ;

(2) Natural Zeolite
(Climoptilolite B) s

(2) Synthetic Zeolite
(Moleculer sieve 3A)

(3) Natura!l Zeollte -
(3) Synthetic Zeolite
(Clinoptilolite C) (Moleculer sieve 4A)

4 @8 22 88 49.00 68.08 88.20 9e.80

N (4) Synthetlc Zeolite
Fig4 X ray diffraction pattern of natural zeolites. (Moleculer sieve 5A)
Sample numbers are the same as cited in

Table 1.

(5) Synthetic Zeolite
- (Moleculer sieve 13X)

a 28 28.88 48.98 6@ @2 B9.02 92 20

Fig5 X ray diffraction pattern of synthetic
zeolites. Sample numbers are the same as
cited in Table 1.
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Table3
C E C
Table3 146
I57meq 100g Table4
217 447meq 1009

C E C

No Types mea/100mg
1 ZCP 50S 266
2 Moleculer sieve 34 431
3 ” 4 447
4 ” 5A 373
5 “ 13X 335
6 158Z-Y 217
T ZEOLITE A3 411
8 ” A 424
9 “ F9 301

X Al/Si
SiO2
Al (AIO2)
R K+ NH%
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Al/Si
CEC
Al Si AlO2
X
Si Al Al Si
C E C
Table5 6 Fig.6
Al Si 014
0.28 0.91
Al
Si C EC Fig.7
Al Si
Al Si
Table5 Peak intensity ratio(Al Si)of natural zeolite
No Types A1/8i
1 Clinoptilolite(d) 0. 14
2 ” (® 0. 14
3 ” © 0. 14
Table6 Peak intensity ratio(Al  Si)of synthetic
zeolite
No Types Al/Si
1 ZCP 50S 0. 32
2 Moleculer sieve 3A 0. 91
3 ” 44 0. 85
4 ” 54 0. 81
5 ” 13X 0. 66
6 TSZ-Y 0. 28
7 ZEOLITE A3 0. 84
8 ” A4 0. 65
9 ” F9 0. 83
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Fig.6 Relationship between c. e. ¢ value and Al/Si ratio Fig.7 X ray diffraction pattern of imported Zeolites.

of natural and synthetic zeolites Sample numbers are the same as cited in

Table7.
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Al/Si
Table7 C EC 146 175meq 100g
132 150meq 1009 Al Si
0.15 0.19 217 447meq 100g
CEC
X Fig.7 C
20 6 7° EC
C EC Al Si X X Al Si
0.14
0.28 0.91
Table7 Analytical result of C. E. C and Peak intensity C EC
ratio(Al Si) of Imported goods
™ | ) Types E.aﬂ:ua !_.um
J-[erledm-:u L3E 0. 1%
2 x {Kl 149 | 0, 15
A | - m 150 | 0. 15
i | - inl J 134 i. 14
1980
24 P1 1983
1977
P34 1983
P20 1990

CEC 1 1971



