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Diffusion barrier layer

4. Plated Pd

3. Palladium electroless plating

Y2 diffusion barrier coated

2. Ceramic Diffusion barrier coating

1. Tubular
metal support

Multiple £LP System

tubular PSS support
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High - efficiency metal-hydrogen
o Comparative Conventional Technology _

Co m pos Ite m e m b ra n e m a n qu Ctu rl n g advantages of ° The dip coating requires that the coating solution | ° In the present technology, the coating

technology / composition is adjusted for each coating process. composition in the form of a sol, gel or slurry is
coated on the outer surface of the support by

teCh n o I ogy A using compressed air. Therefore, the coating

from existing solution composition does not need to be
technologies adjusted even after the coating process is
o . . . repeated several times.
& Principal researcher The present technology is for preparing a tube-type metal composite
S X d . . . ° The spray coating is difficult to uniformly supply ° The present technology allows the formation
Ceparatlpn 7\2 terial membrane, and prowdes a method and an apparatus for unlformly coating the coating composition on the outer surface of a uniform and thin coating layer on the outer
L;)I;Zfe::::n ofiheena s hi . hieldi | | f f . of the cylindrical or tube-type support, making surface of the support by a simpler method. In
E— Eff}llciency a thin ceramic shie dmg ayer on a porous metal surface and for coatlng a the coating layer not uniform and increasing the addition, a filter layer or a membrane layer having
Technologies and paIIadium—based separation Iayer on top of the ceramic Iayer. roughness of the coating layer. very little roughness may be formed.
M.at.e.nals Science ° The conventional sputtering process allows ° In the present technology, plating may be
REEon uniform and high-purity coating of the formed cost-effectively at room temperature
Lee Shin-Geun membrane, but mass production and large-area through electroless plating, and the mass transfer
production are impossible. The conventional may be maximized through the fluidization of
electroless plating is performed at a high ceramic powder. As almost 100% of palladium
o Structural Diagram/ConceptuaI Diagram temperatgre over450 C and gives a significantly may be For?sumed, the wastewater treatment
lower plating efficiency due to the low mass process is simple.
transfer.
1. Tubular 2. Ceramic Diffusion barrier coating 3. Palladium electroless plating 4. Plated Pd
metal support
o Experimental » High-efficiency technology for preparing metal-hydrogen composite membranes
and empirical Preparation of membranes having an excellent high-temperature durability demonstrated

through high-temperature durability test performed at the operation temperature of 500°C for

il &

data
over 1000 hours
Plating bath
Rotatingdispersion method : e circulation nﬁ"
1. Tube-type metal 2. Coating of 3. Palladium-based 4. Prepared palladium-
support ceramic dispersion hydrogen separation based hydrogen
prevention film electroless coating separation membrane
membrane process and photo of (cross-sectional area:
the process 175 cm’ and 350 cm?) PR | .

00-254mm)

©0=127mm)

Tube-type palladium-based separation membrane

Diffusion barrier layer

B YSZ filling layer
PSS

© Description and Characteristics of Technology

$S92014 pue sjeuaie|y Abisug

° In this technology, a part of or a whole cylindrical or tube-type support is coated with a coating mixture. A
compressed gas is then supplied in the axial direction of the support to disperse the coating material on
the surface of the support. Through this, a uniform and thin coating layer is formed on the outer surface of o Maturity level 1 2 3 4+ Bl - 7 8 9
a cylindrical or tube-type support in a simple manner.
— This allows for economic mass production.

Basic Research Experiment | Prototype I Turning into practice | Commercialization!

of technology

[TRL 5: Preparation and performance evaluation with determined materials, parts,
and system prototype]

High-efficiency technology for preparing metal-hydrogen composite membranes

°

Palladium electroless plating is performed at room temperature, and the mass transfer is maximized by the
fluidization of ceramic power. As 100% of the palladium contained in the plating solution is consumed, the
plating efficiency is improved and the wastewater treatment cost is decreased.

Q Inquiries — Economic and environment-friendly plating process « A lab-scale prototype has been prepared, and the performance has been evaluated.
Business Development

« The shielding effect of the palladium-based hydrogen separation membrane has been
Team of the Korea

Institute of Energy demonstrated.
Research o Scope of Application - Technologies for mass production and automated systems are now developed for the
application to pilot-scale production and manufacturing process.
Application Fields Products
S Tel H )
ydrogen supply for fuel cells, plant power generation A A P P
042-860-3384 Energy facilities, fossil fuel reforming facilities, hydrogen o Current status No. Title of Invention Application | Application | Registration | Registration
. . Number Date Number Date
stations, etc. of intellectual
_ Preparation method for cylindrical or tubular support 10-2015-
: ; i 1 2015.06.17 10-1766866 2017.08.03
4 E-mail Petroleum and chemical Chemical process equipment, gas separator, property rights coated with powders, and device therefor 0086185 o o
; . industries clean diesel
kier-tlo@kier.re.kr 5 Electroless plating method of tubular or cylinder-type 10-2016- 20160129 10-1777361 2017.09.05
. . High-purity hydrogen supply device for semiconductor membrane and plating device therefor 0011591 o o
Electrical and electronic .
industri processes, and hydrogen supply device for hydrogen 10-2018-
industries, etc. reduction steel making processes 3 | Coating method using ceramic power fluidization 0105474 2018.09.04




