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The present invention is directed to systems and processes of operating molten carbonate fuel cell
systems. A process for operating the molten carbonate fuel cell includes providing a hydrogen-containing
stream comprising molecular hydrogen from a high temperature hydrogen-separation device to a molten
carbonate fuel cell, wherein the high temperature hydrogen-separation device comprises one or more high
temperature hydrogen-separating membranes; mixing at least a portion of hydrocarbons to be provided to,
or provided to, a first reformer with anode exhaust from the molten carbonate fuel cell; at least partially
reforming some of the hydrocarbons in the first reformer to produce a steam reforming feed; and providing
the steam reforming feed to a second reformer, wherein the second reformer comprises the high temperature
hydrogen-separation device or the second reformer is operatively coupled to the high temperature hydrogen-
separation device, and the high temperature hydrogen-separation device is configured to produce at least a

portion of the stream comprising molecular hydrogen provided to the molten carbonate fuel cell.



1479729

TW 1479729 B
s
L 142
7
A 10
2 T
S
=80
62 108
1 : l
. o | -
62
Dése £
—® 142
]
12 — g
- @ 128 —
10 . -
T 88

10 - - HEBRA
%

b s
AT

e B gan
6. s
18 \%—Jlﬁg /77\%&
£

20+ - - AALERT
2 M
24 - - Iyt

26 - - AR

2% . EH
0. . - BT
2 . s A
7

34 - R

36 - - AR
38 . - - BEAD

7

B & AALE R
2R

e &

46 - - - AR

48 - o

50 - -

52 . -

56 - -

8- - - B

60 - - - B

62+« - E&
64 - - BB
66+ + - B

68 - - - HE s
A

70 - R

T2 B



1479729

TW 1479729 B

74 -
76 -
78 -
80 -
82 -
84 -
86 -
88 -
90 -
92 -
94 .
106 -
108 -
110 -
112 -
114 -
116 -
118 -
120 -
124 -
126 -
128 -
130 -
132 -
134 -
136 -
138 -
140 -
142 -
144 -

ok

oY
=

oY
=

B
- BRI
- BRI
B
- BRI
B
- BRI
B

C R F

‘;:{Lﬁ\‘

4R

CRRAAT R
- FHE

hanig hanig hanig hanig > >
L = G R
A ) &4 &4 &4 ‘\u\ ‘QL\
4 3 3 3 3 X &
W oE B & =R

Wy

Wy

- B AL
- B AL

- B AL

ALK

w

Wy
‘;:{Lﬁ:

x

t

i

S
=

Wy
‘;:{Lﬁ:

x

(il

=



1479729

BREARAL

(ARAEHA - BMAAART  HAELRH  KLAFIHFARE)
X PHEHX 99119319
X ¥HB 99 6. 4 KIPC 28 4/, /AL /03 & $3006.01
—~BRLMHE  (vU/EX)

R E LR REZBET &

SYSTEMS AND PROCESSES FOR OPERATING %UEL CELL

SYSTEMS

@ - FPXHAPBE:
AKBBLEAPBREELEREEBRBEBELZ2 42 4
B oo —HARNBEEERBEEBBRBEL A EE S ! B —

B R T

BHESTRLAAMA —BBEANBE ERME — 5 BE
BAHERE AP USRS RETOLE —BRSMESE
BRANEEE . EHRREEJLOLCRHEE-—F —FT LB
ZEY o ARBUBREBEBEHTELZHBIAR
b ESNAMEAUE —FAB P UER P2 ks
® ULAEA —KAEAEH AREZAATRAEAREZE — &
BUBBASEEE RS

N
"

—EFwnR HEPZE_FTaR
F—_FaBZUBEFTXNBE Sn#EE BLEZS

2
EUEE A
BASHETLCAEUNEALRBEULBRBZARBERH TR

ZHEHEFTTFARIAZED o o

148979.doc -1-



1479729 \

- EXBRARE

The present invention is directed to systems and processes of operating molten
carbonate fuel cell systems. A process for operating the molten carbonate fuel cell
includes providing a hydrogen-containing stream comprising molecular hydrogen from a
high temperature hydrogen-separation device to a molten carbonate fuel cell, wherein the
high temperature hydrogen-separation device comprises one or more high temperature
hydrogen-separating membranes; mixing at least a portion of hydrocarbons to be provided

_to, or provided to, a first reformer with anode exhaust from the molten carbonate fuel cell;
at least partially reforming some of the hydrocarbons in the first reformer to produce a
steam reforming feed; and providing the steam reforming feed to a second reformer,
wherein the second reformer comprises the high temperature hydrogen-separation device ‘
or the second reformer is operatively coupled to the high temperature hydrogen-separation
device, and the high temperature hydrogen-separation device is configured to produce at
least a portion of the stream comprising molecular hydrogen provided to the molten

carbonate fuel cell.
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