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Establishment of palladium thin membrane preparation method onto porous SUS
introduced pore control layer for high hydrogen diffusion

KATOH, Masahiro

3,500,000

0.5 SUS
10.9
Pd
0.2 Pd 1/3
3 Pd SUS

Pd
Pd

Pd

In this study, spherical silica powders introduced as a pore control layer
to a porous SUS support with average pore diameter; 0.5 micrometer; having wide pore distribution.
The thickness of palladium membrane electro-less plated was 10.9 micrometer and the membrane showed
high hydrogen permeance and the durability.

For having thinner palladium membrane, the particle size and the amount of introduced silica
particles were optimized for porous SUS support with average pore diameter; 0.2 micrometer. The
thickness of membrane reduced to 1/3 times, the hydrogen permeance increased three times and high
hydrogen diffusion was achieved. As the result, the optimized introduction method of spherical

silgca powders to porous SUS supports was established as the preparation technic of thin palladium
membrane.
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Fig. 1 Temperature dependence of H, and He permeance of Pd membrane on the non-intermediate layer (Pd single membrane) (a),
double intermediate layers (MCM-48 and y-alumina) (Pd/Al,Os/M CM-48 membrane) (b) and double intermediate layers (spherical
commercia silica particles and y-alumina) (Pd/Al,05/SiO, membrane) (c) (AP = 0.10 MPa).
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Fig. 2 Time dependence of H, or He permeance of Pd membrane for Pd/Al,Os/MCM-48 membrane (a) and Pd/AlI,05/SIO,
membrane (b) on porous SUS tube (AP =0.1 MPa).
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Image 1 Image of SiO; particles in porous SUS support.

[0.] aanuesadwia ],



SUS
2001 8 1
SUS Pd Ma
SUS Pd
Pd
SUS
SUS
2016 12
SUS
2017 9
49
SUS Pd
2 SUS
3
NaA
SUS
Pd

[1] S. Yun, J. H. Ko, S. T. Oyama, Ultrathin palladium membranes prepared by a novel electric field
assisted activation, J. Membr. Sci., 369(2011)482-489.

[2] P P. Mardilovich, Y. She, Y. H. Ma, M-H Rel, Defect-Free Palladium Membrane on Porous
Stainless-Steel Support, AIChE J. 44(1998)310-322.

[3] M. L. Bosko, F. Ojeda, E. A. Lombrardo, L. M. Cornaglia, NaA zeolite as an effective diffusion
barrier in composite Pd/PSS membranes, J. Membr. Sci., 331(2009)57-65.

[4] M. Katoh, M. Kimura, M. Sugino, T. Horikawa, K. Nakagawa, S. Sugiyama, Modification of
commercial NaY zeolite to give high water diffusivity and adsorb a large amount of water, J. Colloid
Interface. Sci., 455(2015)220-225.

[5] M. Katoh, A. Satoh, T. Horikawa, K. Nakagawa, S. Sugiyama, The Effects of Created Mesoporesin
ZSM-5 Zeolites by an Alkali Treatment on Water Adsorption, J. Chem. Eng. Japan, 49(2016)1-6.

[6] H. Negishi, T. Imura, D. Kitamoto, T. Ikegami, H. Yanagishita, Preparation of Tubular Silicalite
Membranes by Hydrothermal Synthesis with Electrophoretic Deposition as a Seeding Technique, J. Am.
Ceram. Sci., 89, (2006)124-130.

[7]1 B. Boote, H. Subramanian, K. T. Ranjit, Rapid and facile synthesis of siliccous MCM-48
mesoporous materials, Chem. Commun., (2007)4543-4545.

(8]

19(1994)171-181

SUS Pd 84 2019

SUS Pd 21
2009 3 2
SuUS



2018 12 8

32
2018 11 8
SUS 12 CE 2018 9 25
SUS Pd 50
2018 9 20
- SuUS
Pd 50 2018 9 20
SUS Pd 49 2017 9 20
11 CE 2017 8 31
SUS Pd
82 2017
3 8
SuUS
Pd 19
2017 3 4

Yuki Sanada, Yusuke Minato, Masahiro Katoh, Yuzo Baba, Shigeru Sugiyama, Preparation
of palladium thin membrane over porous SUS tube introduced double intermediate layers
with NaA zeolite and alumina, The 29th International Symposium on Chemical
Engineering, 2016 12 3 , Sheraton Grande Ocean Resort, Miyazaki, Japan

SUS Pd 48 2016

/ -
http://pub2.db.tokushi ma-u.ac.jp/ERD/person/10695/profile-ja.html
C3
http://www.chem.tokushima-u.ac.jp/C3/

¢y

SUGIYAMA, shigeru

8 70175404



