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Design of novel patterned media by electrodeposition of magnetic metal cluster withi
n nano space
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In this study with final goal that novel patterned media are designed on zeolites
wtith nano spaces using electrodeposition technique, some interesting results have been obtained, although
it is so difficult to electrodeposit magnetic metal clusters within nano spaces of zeolites because of hi
gh electrical resistance. One of the results obtained indicated that removal of organic species, used as a
structure- directing agent, from the nano spaces of giant MFI-type zeolite was dependent upon oxygen part
ial pressure of treating atmosphere. From the other result, it became apparent that XRD peaks of MFI-type

zeolite observed on samples fabricated by bulk dissolution process came from deposits on films formed, but
not from the film.



63 nm

MFI

bit

0.2 Thit/inch?

b
490 Thit/inch?

MFI

200

200

H,0=9:25: 885
HF 0.5 3

XRD XRD
EPMA
SEM
UV-Vis-NIR
FT-IR
TG-DTA

XRD

b MFI

MFI

TPAOH

X XRD
SEM

TPAOH
2 30
TPAOH HF

MFI

Shimizu



1 mm
XRD
MFI
J2.0]0] 0kO
MFI a b
c
MFI
SDA TPAOH
TPA*
SDA
SDA
350
FT-IR
XRD
XRD
TPAY C-H
3000 cm™
SDA
FT-IR
330
TPA* C-H
320
SDA
SAD
SDA
SDA

350

370
310

310

310

SDA

©8F O: substrate

<
=
<
"

- I

10 20 30 40 50

26/ degree
Fig. 1 XRD patterns of (a) MFI zeolite powder
and films obtained after hydrothermal
treatments for (b) 24 h and (c) 144 h in this
work.
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Fig. 2 Stereoscopic microscope image of MFI
zeolite giant crystal synthesized in this work.
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Fig. 3 XRD patterns of (a) MFI zeolite powder,
(b) top and (c) side surfaces of giant crystal
synthesized by bulk dissolution process using a
small piece of quartz glass. The hydrothermal
treatment was carried out at 200 °C for 30
days.
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Fig. 4 FT-IR spectra of MFI zeolite giant
crystals (a) before and after treatment at 350 °C
in (b) Ar, (c) air and (d) oxygen, respectively.
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Fig. 5 FT-IR spectra of MFI zeolite giant
crystals (a) before and after treatment at (b) 320
°C, (¢) 330 °C and (d) 350 °C in oxygen
atmosphere, respectively.
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Fig. 6 TG curves of MFI zeolite giant crystal

at various temperatures in oxygen atmosphere,

respectively.

Crystal-growth of MFI-type
giant crystals prepared by bulk
material dissolution method
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