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Fig. 1 Scanning electron micrographs of various HZSM-5 type polycrystalline films.
(a) HZSM-5(AI) film prepared using Teflon plate, (b) HZSM-5(Al) film prepared using mercury, (c) HZSM-5(Ga) film pre-
pared using Teflon plate, (d) HZSM-5(Fe) film prepared using Teflon plate.
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Table 1 Characteristics of various HZSM-5 type polycrystalline films
Si02/T303(T: Al, Ga, Fe) ratio
. R Thickn
Film No. Surface? Bulk® ickness/um
Teflon side Solution side
1 HZSM-5(Al) 185 43 170 155
2 HZSM-5(A1)© >6009 118 555 204
3 Silicalite >6009 >6009 >50009 150
4 HZSM-5(Ga) 142 115 130 156
5 HZSM-5(Fe) 230 56 149 170

a) Determined by EDX. b) Determined by XRF. c) Prepared using mercury surfape. d) Below detection limit.
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Fig. 3 Conductivities of HZSM-5 (Al) film and pellet at 25
0 I WU N B N R W R °C as a function of relative water vapor pressure.
0 10 20 30 40 50 (O: HZSM-5(A1) film (No. 1 in Table 1) estimated
Z'/kQcm-1 from Cole-Cole plot, @: HZSM-5(Al) film (No. 1 in

Fig. 2 Impedance diagram obtained for HZSM-5 (A1) film
(No. 1in Table 1) at 25 °C under relative water vapor
pressure of 0.45.

Table 1) estimated at 1 kHz, W HZSM-5(A1) pellet
(0.79 mm in thickness) prepared compressing pow-
dered zeolite with 173 of bulk Si0,/Al,0; ratio. The
conductivity was estimated at 1 kHz.
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Fig. 4 Conductivities of silicalite film and HZSM-5(Al)
film prepared using mercury surface at 25 °C.
A: HZSM-5(Al) film (No. 2 in Table 1) estimated at
1kHz, [: Silicalite film (No. 3 in Table 1) estimated
at 1 kHz.
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Fig. 5 Conductivities of HZSM-5(Ga) and HZSM-5(Fe)
films at 25 °C.
A: HZSM-5(Ga) film (No. 4 in Table 1) estimated at
1 kHz, @: HZSM-5(Fe) film (No. 5 in Table 1) esti-
mated at 1 kHz.
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—Note—

Estimation of Proton Mobility in HZSM-5 Type Zeolite Films
by Complex Impedance Method
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The delocalization of protons in HZSM-5 type zeolite films was investigated by the complex im-
pedance method. The conductivities under various water vapor pressures were calculated from both the
Cole-Cole plot analysis and the impedance at 1 kHz. The conductivity of HZSM-5 (Al) zeolite film with
170 of Si0O,/Al;0; ratio was strongly dependent on the water vapor pressure and increased with an in-
crease in the vapor pressure. On the other hand, the conductivities of the silicalite film (SiO;/Al;0;3 ra-
tio>5000) and the pellet prepared by compressing the powdery HZSM-5 zeolite with 173 of SiO,/Al,
O; ratio hardly increased with the water vapor pressure. The conductivities of HZSM-5 type metallosili-
cates (HZSM-5(Ga) and HZSM-5(Fe)) films were also measured. From the results obtained, it was
concluded that (1) the acidic sites associated with the framework aluminums are the active centers for
the proton conductivity, (2) adsorbed water molecules are responsible for the conduction and (3) the
polycrystalline zeolite film is very effective for estimation of proton mobility.






