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。堕embraneBeformer (MRF) 
• Hydrogen production system with Pd-based H2 permeable membrane 
• Simpler， more efficient than conventional hydrogen production system (SMR+PSA) 

JHFC hydrogen station in Tokyo 

Mambmn，コ reformarenai::.!申告

。Improvementof efficiency 
the hydrogen production system 

Enhance the advantage 
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Shift Converter PSA 
(Steam reforming) (Shift) (Pressure swing adsorption) 
CH4 +H2Q ~ CO ... 3H2 CO +H2Q =. C02 ... H2 
700......8∞"c 180......220"C 

Desulfurizer 

Membrane reformer 
(Steam reforming) 
(separalion) ・Simple
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Developed the 40 Nm3/h class MRF system in 2003 and improved the 
performance in 2007 

ぞう TheefflCiency of the MRF was improved by... 
.Increase the membrane ar，回

・Improveheat recovery 
.Vse more efficient auxiliaries 

。Achievements

Efficぬncy:81:-4% (HHV) 

Cap誕i~: 40.5 Nm3/h 

Purl~: 99.駒 9%(5N) 

3000 

! c Conversion ， effieiency， and production rate are stable in the operation. 
号。 Forthe mounted imp.roved modules， no. signifi.cant leakage has been deiected， 
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くcircumstanc.esproblems> Iくpr町luctionp'obiems> I <:∞nneαion problems> 
・Someimpurily p唱同icles ・Imperfection01 the plating I・Mismalch01 the ma胞rialsat 

' 国 uses I∞ming Irom the vessel react I process makes voids in the I Ihe connection pa吋回uses
I with Pd-membrane and make I membrane. I some leak under thermal 
|mlcro po陪s. I cycles 

・C四 tinga bloα吋 material I・Achi制 ngpe刊ectplating ・Applyinga glass-s回|
I on the inner surface 01 the I technique . I technique to Ihe connection n噛asuresI 

...----. --I stainless vessel. I pa同belweenthe module and 
I the s崎inlesspipe 
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I ..M " 1:: Char昌cteristicsof the MOC ; rCO附entionalmodule I I MOC module I 
Fuel 耐 Fuel i i No. additio.nal catalyst 

→compact 

Thinner Pd-based membrane 

→ high H2 permeance 

Applicable o.f mass productio.n technique ; 
→ cost reductio.n 

回 lal戸tic

叩 Iysts罷 su吋a悼 .叫sl悶恰 ; ! E警察盤澄澄賢察授受雲澄翠翠翠誼2li
量血 管制:;(.1~1:l:"，"町山一一山、 =--・-. '

• Catalyst is separated • No additional catalyst : : 

Concept of the餓OC-jjoutii問。ftheMOC 

Ofトgas

国ょん吋吋出町 よふ一向吋出品宵吋市議爾y
ト ': H， ui啓 一 戸一一 夙 f 一一 、

一司~で一一一ーァーーで，...ーで一一一一句幽!' Fuel叶i，O;
.. . jj . . . .........~.c......T …・ ー ーー !:T.':: ・・… --rf~:....... 入..........ココ
/ membrane (PdAg) 、

~ . catalytic substrate (NiIYSZ) 
SUS pipe 

句 Cross-sectぬれれtru仰向ftheMOC 
ぬ KY0GAS一一一一一一一一一 一一一一一一一一一一一一一ート

The efftciency of廿¥62岨 MRFisov.母r80%
andh勾herthan th.e convenlional hy俳句en
produGtion system with PSA. 常TOKYOG，八S
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• The 40 Nm3/h class n晦 mbranereformer systems 
have been jointly developed with .Mitsubishi H儲 W
fndustries， Ltd. 
.Th恰 workwas suppo同edby the ~ew Enerav and 
lndustrialτechnQI;Q.gy Oevelopment Qrgani:z:ati.on 
出EDOl.

The authors acknowledge their supports. 
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~ てう Modi自.cationi.mproved the durability of the MOC module 
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