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Fig. 1 Scanning electron micrographs of ZSM-5 type ferrisilicates.
(4) : Si0,/Fe;03=1036, (B) : Si0,/Fe,03=418, (C) : SiO;/Fe;03=206, (D) : SiO,/Fe,03=83.
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Table 1 Characteristics of various H-ferrisilicates

Synthesis mixture Product

SIOz/Fezoa 3102/ F 6203 K / Fed

70 83 0.1

85 95 0.93

100 125 0.85

150 167 0.94

200 206 1.00

300 306 0.97

400 418 1.05
800 841
1000 1036
1500 1548

a) After K+ ion-exchange of H-ferrisilicate.
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Fig. 2 Adsorption isotherms of () nitrogen and (B) water vapor on various H-ferrisilicates.
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Fig. 3 Dubinin-Radushkevich plots of adsorption isotherms of (A) nitrogen and (B) water vapor on various H-ferrisilicates.
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Fig. 4 Micropore volumes of H-ferrisilicates with various
Si0,/Fe,0, ratios estimated by nitrogen and water
vapor adsorption.
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Fig. 5 Number of water molecules adsorbed per ZSM-5
zeolite unit cell.
A : HZSM-5 zeolite, @ : H-ferrisilicate.
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Fig. 6 FT-IR spectra of H-ferrisilicates (A) before and (B) af-
ter thermal treatment at 1073 K for 72 h.
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Fig. 7 Time dependence of micropore volume W,(H,0) of
H-ferrisilicate during thermal treatment.
Si0,/Fe,0; ratio of H-ferrisilicates before thermal
treatment: 83.
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Fig. 8 Micropore volumes of silicalite after thermal treat-
ment.
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Fig. 9 Time dependence of Fe/ (Si+Fe) ratio of H-ferrisili-
cate during thermal treatment.
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Fig. 10 Relationship between (1/A-1/A4,) and thermal
treatment time.
@ :873K, A:973K, @:1073K.

10T BMEE O Y r— FERESEFOFEOYH & BIL
B & OB AR Y. BUERE 1073 K OBAIIET—X
EFEODENH 5 DD Z DD BIIE DA ITILHE DRIC
B -EZBERSEON. Thbb, A ZRUEITOEKRE
EROHRE, A PEAUERHE LIBT3 EREEFOSRE, t%
BALTERER, k& RO OEEER L +HIT,

1/A—1/A,=kt (1)
RO L TA. T T(L)RE2RRM ¢ T Thid,
—dA/dt=FkA? (2)

LieB. Ledd->T, BEHTOBMBICHES$Y Y r— B
B h O OBOBRMER L ZSM-5 ¥4 54 FOBR7IVIZ

ADOBE L ARRIC R0 EERBEFOSBO KR TEETES
VBB Lok RILRREPTOEEEHKEO Ar-
rhenius /50y F &R 9. Si0,/Fe,0; M 83D& 1 7 — kD E

100 ¢
10 £
=
X
TE
0.1 ' 1
0.0009 0.001 0.0011  0.0012
T-1 /K-1

Fig. 11 Arrhenius plots of rate constant .k.
A\ : HZSM-5 zeolite, @ : H-ferrisilicate.
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Evaluation of Amount of Framework Iron (1) lons of ZSM-5 Type
Ferrisilicate by Water Vapor Adsorption

Kiyoshi TAKEDA, Tsuneji SANO* and Yusuke KAWAKAMI

Japan Advanced Institute of Science and Technology;
Tatsunokuchi, Ishikawa 923-12 Japan

The solid-state 27A1 MAS NMR is taken to be the best technique to quantify the amount of framework
aluminums of zeolite. However, it is very difficult to evaluate accurately the amount of framework
metals of metalosilicate because the solid-state MAS NMR is not necessarily effective for all metals in
the metalosilicates. It is desirable to develop a new method for quantification of the framework metals.
In this paper, we investigated an evaluation of the amount of framework iron (1) ions of ZSM-5 type
ferrisilicate by water vapor adsorption. Adsorption isotherms of water vapor were measured on the H-
ferrisilicates with various SiO/Fe;0; ratios. From the analysis of the adsorption isotherms by the D-R
method it was found that the micropore volume W, (H,0) accessible to water molecules increases linear-
ly with an increase in the framework iron (1) ions and that the number of water molecules associated
with one framework iron (1) ion is on average 5.5. This indicates that water molecules are able to be
used to determine the amount of framework iron (1) ions in the H-ferrisilicate structure.

Next, based on the above result, the amounts of framework iron (I ) ions in H-ferrisilicates treated in
air at 873~1073 K was estimated. It was found that the rate of the removal of iron (I ) ions from the fer-
risilicate framework by thermal treatment is apparently second order depending on the amount of frame-
work iron(Il) ions in the H-ferrisilicate structure.



