Identification of Several Zeolites

Katsumi MIZUKI and Masao SUZUKI
Central Customs Laboratory, Ministry of Finance
531, lwase, Matsudo shi, Chiba ken, 271 Japan

Infrared spectrometry, X ray diffractometry and thermal analysis were applied
to identificate natural zeolites and synthetic zeolites used in industry.

The characteristic infrared spectra and X ray diffraction patterns gave satis
factory results in identifying zeolites. In thermal analysis synthetic zeolites
showed characteristic DTA curves which were not found in DTA for natural

zeolites.
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Table 1 Samples of natural zeolite
: S L A
No. Types Origins Colours Forms (1} Natural Zeolite ( Green) (Japan )7
1 | Clinoptilolite - Japan Greenish Ore ( Clinoptilolite~ ]\/ordemte)
Mordenite
2 | Clinoptilolite - ” Reddish ” 4
Mordenite i
3 | Mordenite - Korea Greenish ”
Clinoptilolite
4 | Natrolite - Japan Black-Brown ” L \__
Analcime (Spot of White) (2) Natural Aeohte (Red) (Japan )T\ i
5 | Mordenite . Purple Y (Chnoptﬂohte ‘Mordem.te)
| (Spot of White) s fit
6 ]Heulandne Denmark | Grey "
7 {lmported goodldl] USA Greenish Lump
8 ” (B} ” White-Grey ”
9 ” iC)| Korea Greenish Powder
.
(3} Natural Zeolite ( Korea)
( Mordenite— Clmopnlohte)
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Table 2 Samples of synthetic zeolite em”
No Types Origins Colours Forms Fig.1 Infrared spectra of natural Zeolites
10 | Zeolite A—3 Japan White Powder
o Fauasie)  (ToyaSoda) Sample numbers are the same as
11 |Zeolite A-4 . " . cited in Table 1
(A/Faujasite)
12 | Zeolite F—9(x). ” ” "
(Faujasite/
| Faujasite)
13 | Zeolite Y ” ” ”
(Faujasite/ : e bt
Fawasite) {4) Natural Zeolite ( Japan
14 | Na-Mordenite ” “ ” ( Natrolite— Analcime)
(Mordenite/ B cooy
Mordenite ) :
15 | Molecular sives | Japan Grey Pellet
(A/Faujasite) (Nishio-
Kogyo)
16 | Imported good(D) UsSA Yellowish Orbicular C =
I B © S Blackish B (5) NaturaIAZeohte (Japan) ‘
( Mordenite ) | gt
18 ” (F) ” Yellowish Powder I i
3 L]
(6) Natural Zeolite ( Denmark ) - ! \
(Heulandite ) u«——
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Fig.1 2 1300
330cm Fig.2 Infrared spectra of natural Zeolites
SiO2/Al203 Sample numbers are the same as

cited in Table
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opening
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A Faujasite SiO2/Al203
| Si Al OBend.

10l Zeolite A~3 ( A/ Faujasite)
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12) Zeolite F—‘9 (X
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Fig.3 Infrared spectra of imported natural ( Faujasite// Faujasite )
Zeolites 03530 600 400
Sample numbers are the same as cm™

cited in Table 1

Fig.4 Infrared spectra of synthetic Zeolites
Sample numbers are the same as cited
in Table 2
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Fig.5 Infrared spectra of synthetic Zeolites
Sample numbers are the same as cited
in Table 2
12 13 ZeoliteF 9 X  ZeoliteY
Faujasite Faujasite X Y SiO2
AlO3
755cm External lin
kage sym.strch 699cm 675cm Si Al
OSym strech 567cm Double 6 rings
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Fig.6 Infrared spectra of imported synthetic
Zeolites
Sample numbers are the same as cited in
Table 2
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Table 3 Assignments of infrared absorption
bands in the 1300 200cm  region

Asym. strech. 1250~ 950
Internal tetrahedra | Sym. strech. 720~ 650

T-0% bend. 500~ 420
Double ring 650~ 500

Pore opening 420~ 300
Sym. strech. 820~ 750
Asym. strech. 1150~1050
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{2) Natural Zeolite (Red) (Japan)
( Clinoptilolite—Mordenite )

(3) Natural Zeolite ( Korea)
( Mordenite—Clinoptilolite )
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Fig.7 X ray diffraction patterns of natural
Zeolites
Sample numbers are the same as cited
in Table 1
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( Clinoptilolite-Mordenite )
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X Fig.9 7 8 Clino
ptilolite Mordenite

4) Natural Zeolite ( Japan)
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Fig.8 X ray diffraction patterns of natural
Zeolites

Sample numbers are the same as cited

in Table 1
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Fig.9 X ray diffraction patterns of

imported natural Zeolites

Sample numbers are the same as cited

in Table 1
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Fig.10 X ray diffraction patterns of synthetic
Zeolites
Sample numbers are the same as cited
in Table 2
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(16 Imported good (D)
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Fig.11 X ray diffraction patterns of synthetic 20
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Fig.13 Thermal analytical curves of natural

Zeolites
TG and DTA curves
(A),(A) (1) Natural zeolite
(Clinoptilolite Mordenite)
(B),(B)  (3) Natural zeolite
(Mordenite Clinoptilolite)
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Fig.14 Thermal analytical curves of synthetic
Zeolites
TG and DTA curves

(A),(A)  Zeolite A 3 (A/Faujasite)
(B),(B)  Zeolite A 4 (A/Faujasite)
(C),(C)y  Zeolite Y (Faujasite/Faujasite)
(D),(D) Na Mordenite

(Mordenite/Mordenite)



850 1050

, X
SiO2 AlOs
1 1980
2 1977
3 1974
4 25 211 1983
5 1L.E.Maxwell and A. Baks Molecular sieves 87 Academic 1973
6 E.D.Flanigenetal Molecular Sieve Zeolite 1201 Academic 1971



