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1. [In-Situ Micro Raman Detection of Reversible Basal Plane Hy-drogenation in
Pt-doped Activated Carbon] : Atomic hydrogen spillover was investigated by in-situ
Raman spectroscopy and density functional theory. In the presence of Pt nanoparticles,
modes at 1180 or 1160 cm™ were observed for activated carbon and graphene,
respectively, during in situ Raman measurements in 100 bar H,. The modes were
absent when Pt, carbon, or H, were omitted from the experiment. Substituting H, with
D, led to the expected isotopic shift for a hydrogen-dominated vibrational mode.
Density functional calculations of hydrogenated graphene suggest that the 1160-1180
cm™ feature arises from a C-H chemical bond wagging parallel to the basal plane. The
mode for Pt-doped activated carbon disappeared when H, was replaced by He at room
temperature, and this was repeatable for multiple cycles, demonstrating room
temperature reversibility of H chemisorbed to the acti-vated carbon. Reversibility
apparently arises from a fa-cilitated transition of bonded H from a chemisorbed state
to a more mobile physisorbed state, followed rap-idly by recombination and release.
The reversibility for Pt/graphene was much less pronounced, suggesting car-bon
structure, curvature, heterogeneities, and/or cata-lyst-carbon contact contribute to
reversibility. 1530-6984, Nano Letters, 13, 1, 131~141, 2011. (SCI)

2. [Simulation and Control for Load Change Process on a Solid Oxide Fuel Cell] : This
paper addresses the dynamic characteristics of SOFC with an emphasis on control
strategy development for optimized temperature control during load change. A
methodology on regulating fuel utilization (Uf) and air excess ratio () is investigated
to validate alleviation of temperature fluctuation. An integrated dynamic model of
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SOFC, composed of mass balance, temperature balance, and electrochemistry,
collaborates with Model Predictive Controller (MPC) in MATLAB/Simulink to verify
the dynamic characteristic during load change process in the paper. A variable A
strategy is proposed and compared with traditional fixed A strategy. Simulation results
show the variable A strategy can reduce the temperature variation for a safe operation,
In comparison with that by the fixed A strategy. Applied Mechanics and Materials,
284-287, 925~929, 2013. (El)

. [ Hydrogen Storage Performance in Palladium-doped Graphene/Carbon

Composites] : Two dimensional graphene sheet (GS) was used to be a palladium (Pd)
catalyst support that was physically mixed with superactivated carbon (AC) receptor
in this study. The hydrogen adsorption/desorption isotherm of Pd-doped GS
catalysttAC composite (Pd-GS/AC) was determined using a static volumetric
measurement at room temperature (RT) and pressure up to 8MPa. The experiments
show that H, uptake capacity of 0.82wt.% for Pd-GS/AC was obviously enhanced as
49% more than that of 0.55wt.% for Pd-free GS/AC, at RT and 8MPa. Highly
reversible behavior of Pd-GS/AC was also observed. Moreover, the isosteric heat of
adsorption for Pd-GS/AC (-14 to -10 kJ/mol) was higher than that for pristine AC (-8
kJ/mol). An increase of H, uptake in the Pd-GS/AC was suggested that relative strong
interaction occurred between spilt-over H and receptor sites, due to spillover effect.
0360-3199, International Journal of Hydrogen Energy » 38 » 3681~3688, 2012. (SCI)

. [Evaluation of Protectivelagg7Sro33MnO3z 4 Coatings on Various Stainless Steels

Used for Solid Oxide Fuel Cell Interconnects] : Four metallic alloys, namely 2205
duplex stainless steel (2205DSS), ZMG232, and stainless steels SS430 and SS304 are
investigated for use as interconnects in solid oxide fuel cells (SOFCs). A
Lag 67Sr0.33Mn03 4 (LSMO) film is deposited on these metallicalloy substrates using a
pulsed-DC magnetron sputtering system in the reactive mode, leading to the formation
of a cubic perovskite structure. The coated alloys are then subjected to oxidizing heat
treatments in air at 600°C, 700°C, 800°C, and 900°C, and their microstructures as well
as electrical resistances are evaluated. The electrical resistance measurements are
performed at 800°C, and the area-specific resistance (ASR) of the film-coated
2205DSS alloy is found to be less than that of the uncoated alloy. This is because a
thick layer of Cr,03 and a (Mn, Fe) Cr,QO4 spinel phase layer are formed, and some
divalent metallic ions migrate into the Cr,O3 layer. It is found that alloys coated with a
thin film of LSMO are more suitable for use as metallic interconnects in SOFCs with
intermediate-temperature operating ranges. 1550-624X, Journal of Fuel Cell Science
and Technology, 10, 021004-1~021004-6, 2013. (SCI)

. [ Residual stresses in the atmospheric plasma sprayed NiO/LDC anode of the

metallic supported solid oxide fuel cells): In the spraying process, residual stresses are
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unavoidably developed in coatings due to the differences in thermal expansion
coefficients, and cooling conditions between the coating and the substrate. A
significant residual stress may lead to micro-cracks in the film or cause the film to
peel off the substrate. Therefore, in this work, the biaxial residual stress states of
SOFC anode with various spraying conditions by using the “sin2y” technique of the
XRD method were studied. The results show that the NiO/LDC coating on the porous
Ni substrate with high temperature displayed the lowest compressive residual strain.
The compressive residual strain in the NiO/LDC anode decreases with the increase of
Ni substrate temperature during the plasma spraying. Besides this, the coating
thickness didn’t show the obvious effect on the residual strain. Moreover, the
compressive strain will promote the tendency of coatings to debond or curve the all
cell components. Surface & Coatings Technology 231 (2013) 193-200. (SCI)

. [Aging effects on high-temperature creep properties of a solid oxide fuel cell

glass-ceramic sealant)] : Creep properties at 800°C are investigated for a newly
developed solid oxide fuel cell BaO-B,03-Al,03-SiO, glass-ceramic sealant (GC-9) in
variously aged conditions using a ring-on-ring test technique. GC-9 specimens are
thermally aged at 750°C for 4 h (designated as non-aged), 100 h, or 1000 h after
sintering at 850°C. Results show a longer thermal aging treatment leads to a higher
crystallinity and greater creep resistance for the given glass-ceramic sealant. When
subjected to an applied constant load at 800°C, the 1000 h-aged GC-9 lasts much
longer than the non-aged and 100 h-aged ones before rupture. The 1000 h-aged GC-9
also exhibits a creep strain rate much smaller than that in the non-aged and 100 h-aged
samples. The value of creep stress exponent increases from 6 to 29 as the aging
treatment time is increased from 4 h to 1000 h. The creep strength at a rupture time of
1000 h for the non-aged, 100 h-aged, and 1000 h-aged GC-9 is about 21%, 28%, and
39%, respectively, of the corresponding Weibull characteristic strength at 800 Creep
properties at 800°C are investigated for a newly developed solid oxide fuel cell
BaO-B,03-Al,03-Si0, glass-ceramic sealant (GC-9) in variously aged conditions
using a ring-on-ring test technique. GC-9 specimens are thermally aged at 750°C for 4
h (designated as non-aged), 100 h, or 1000 h after sintering at 850°C. Results show a
longer thermal aging treatment leads to a higher crystallinity and greater creep
resistance for the given glass-ceramic sealant. When subjected to an applied constant
load at 800°C, the 1000 h-aged GC-9 lasts much longer than the non-aged and 100
h-aged ones before rupture. The 1000 h-aged GC-9 also exhibits a creep strain rate
much smaller than that in the non-aged and 100 h-aged samples. The value of creep
stress exponent increases from 6 to 29 as the aging treatment time is increased from 4
h to 1000 h. The creep strength at a rupture time of 1000 h for the non-aged, 100
h-aged, and 1000 h-aged GC-9 is about 21%, 28%, and 39%, respectively, of the
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corresponding Weibull characteristic strength at 800°C. 0378-7753, JOURNAL OF
POWER SOURCES, 241, 1, 12~19. (SCI)

. [ Simulation of Glass Molding Process for Planar Type SOFC Sealing Devices] : The

glass sealant with pre-forming frame structure, used for joining dissimilar materials of
planar type SOFC devices, was fabricated by molding process. The flow phenomena
during glass molding were investigated by computational modeling. The physical
properties of glass sealant fluid were constructed in numerical models. The process
parameters, such as mold pressing velocity, initial glass fluid temperature (or viscosity
of glass sealant), and initial mold temperature, were examined. As results, the
sealant’s formability could be characterized by molten glass temperature, near the gap
between upper and lower molds. If the temperature is greater than its glass
transformation temperature Tg, the formability become better, and vice versa. Key
Engineering Materials, 573, 131~136. (El)

. [ Development of Solid Oxide Fuel Cell Technology at the Institute of Nuclear

Energy Research] : This paper shows the development of SOFC technology at the
Institute of Nuclear Energy Research. Fabrication processes for planar
anode-supported-cell (ASC) by conventional methods and metal-supported-cell (MSC)
by atmospheric plasma spraying are well established. Procedures and techniques for
stacking and cell/stack performance tests are continuously improved to enhance the
quality and reliability. Innovative nano-structured catalysts, in which reduced Pt and
CeO;, particles dispersed onto the Al,O; carriers can effectively prevent the migration
and coalescence of the metal crystallites, are thermal stable and possess a conversion
ratio higher than 95% for reforming of natural gas. A non-premixed
after-burner/reformer is designed and fabricated, and it has passed the prerequisite
functional tests. Layouts including stacks, components of BOP, power conditioning
and control as well as gases and water supply, are designated for a 1-kW SOFC power
system. In compliance with system requirements, operating modes, data acquisition,
power conditioning, instrumentations, and control logics have been identified and
settled. After successive system validation tests, two modules of 18-cell stacks are
allocated into the SOFC system. Test results indicate a thermal self-sustaining system
on natural gas is achieved with a power output of around 760 watts. Journal of
Physical Science and Application, 3, 3, 175~183.

. [ Design and development of major balance of plant components in solid oxide fuel

cell system] : The balance of plant (BOP) of a Solid Oxide Fuel Cell (SOFC) system
with a 2 kW stack and an electric efficiency of 40% is optimized using commercial
GCTool software. The simulation results provide a detailed understanding of the
optimal operating temperature, pressure and mass flow rate in all of the major BOP
components, i.e., the gas distributor, the afterburner, the reformer and the heat
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exchanger. A series of experimental trials are performed to validate the simulation
results. Overall, the results presented in this study not only indicate an appropriate set
of operating conditions for the SOFC power system, but also suggest potential design
improvements for several of the BOP components. International Journal of Energy
and Environment, Volume 4, Issue 1, 2013, 73~84.

(- )P B A&
BE¥EF%E 0 ¢45 1 SOFC 7 Vsu 2w EHE S F % 3 1 SOFC # 7k
‘fu?J{"“LZ‘ HEF % SOFCHAE AR FRapRRRedTi%s 25

s S s B RpRE %R
S~ BATAIRT(P I £ A1) (R E 30%)

(=) TP R R > SRR % Jﬁ‘!r"s?: g @RV FRiEERELLIE
o2 FE g e 2s T 0 Ko Fs? v 5w kAl Ae o SRS FTHR
R T4 M ORI -

(=) == iﬁ'a?l]\?]/\_k;ikb‘?'ﬂilvq FTEEZEERE HEAFLETE 90°C L5
o woeF v i 90% 2 b oo mom 2 K30 ¥ o3 ook AR KR (X 10°C) ~ 2 i
BB R R(Y 15°C) ~ 2 wirrnk » 143t SOFC & & # 7 % % (CHP)Z B#»c s &
E

(Z)-fa-F PR EEF PSRRI ——F PRGCRE RS 2 KR -
EwE & IPoa o ARE e (102-03-21) - ¢ #SOFC # it o ¥ %5 248 1 24 CO,
green-house effect 2_ & + 2R 4% o

(z) f1* ~ 5 LIFEBATE 7 SOFC L2 fi & e WAz ” > Fl5 b’“r%)ﬁ'rfwﬁ‘/‘fifﬂ?ﬁ*
EORFEZFPARBORRH Y ERAFZGER AT E > G g R EF DD
CA AN K ?%#"%4*~¥ﬁﬁﬁ&?’%ﬁ@§ﬂg@maﬁ»5m
FoRFRR TR DR ST

(I) A+ FFF 2 L3RR R A E I RF L oful 50 7 ¥ >t SOFC # T
o Tt WO X PR g B # F (shale gas) & B & & (Syngas) E B @ it
g ol fgsar o

(»)102 & BF %P HRiE : LEEZ ¢ 316 2(F W8 ~Rp 8 1) F A
£¢ 38 (FEF29E AN 142 R I5E ¥ g 9 I Fp 3
fv+6fi)o¢%j;11\ gﬂgr—r :

3 e it

R

LEAER 129 it
L [-fstatmiigp afdmed Br v W0d L §f R/2R%THETE 2
BHNFILE LT R 2T Re s A 2 (SOFC-MEA)2_ 2/ ) © A5 3 P 3
R R o s T R R e e 2 AT 0 F R S g
ﬂ%%ﬂﬂﬁﬁﬁiﬁwiﬁﬁiﬁﬁ?%*ﬂﬁi“%Wﬁ%”iﬁiﬁﬁﬁi
% (SOFC-MEA)? - H B2 3 it ki Bad Ay it 2410 ﬂ]%;‘r%ﬁ—f” VW
& ﬁ%k%ﬁ@ﬁ#am%%@%’Hpﬁﬁﬁiﬁ%ig*?ﬂ?%ﬁﬁﬁ

27



ST BESY

oo m RPN - HE PR BT WA RS BRI A S
AW (¢ EEHNEP S EP2166602A1)

2. (Bl it AEF CP R T8 20 Lo 3 RA]L AP
S00A1FT(Novel)fe B Bl 18 T3 g F/Mpeduah T F A HEF M pgs | -
AEFA 7 AW WP EAR > 2 BRHERASF L6 - Rl /:@fc@ *k f2
B2 » Lo vl irEyT@imesr n tBR%EHREF LT iR/
TRRFRepEE S -5 MEAR TR L5 - Biga § 2w & 58 & 10-30
pm > i RJZe SOFC 2T # 7 2 5 3 £ T /Myl /> 2 i 3 b{#{ﬂ
SOFC H ~ 3 3 thic o (= &P ~3 P % J]4#3F % 5166080)

3 [MA A AT ARREEL] ¢ - AN RS AT A RREEL

Grd = BRI ARN - EREFR - FRMERIN - VERRI ST ERE

| AL 2. fﬁ%‘u’#*{(ﬁ’i - g MR EE RE - 3R BB <l FAR LI oy S
- i ;\ %%Lz;]v} BIRR s — FREA A RS AR - P F LB KR T

By X 2PERIME - APTHA6 ATHES - VREFEFEIWETE 2 AL

=

i\4

F Ly R s (SOFC)Z fhae » T30 RIGREARY » 7 S g MR v 2 ) £ 2 75 4
2 % o (¢ £ WP & 4] US8,333,125B2)

4. [s58me 82 iJ{cJ'J'Fv'rﬁ;&zg;? EFEE])] AP ORRE-BLFNRE
BooH ML R - ﬁmamﬂ@awﬁrﬁu&ﬁwﬁw&wm-%~€%
o j\gﬁpqigii\:ﬂé‘,g‘;é g»}; _/,bbﬂgsvbﬁgﬁv\@@:@*gﬂ r T~ 30— B
FRFEAEE A2 - RE5 00 o AFEPRIEHF AL &'Jm:}'"’#'la‘iﬁir’
BB A7 8B FE T EK%'J‘?;HZ |5 - faf Wi g AL TR REN D
FRLFH G AP FRARLEBEFRT :!]% VIBEFEAL i * P qjjJ{-ME'a
4B ";*;@(>85V)v‘ T (<650A)fE T 1 iT o P TA A 2 BIEBEERT g R
& R ?iéﬁ”su*uwfiq AR 2 5FEHKE (2 &Y FARFEP B
1 385042)

5. [As ity g 2 HRiF2 2] (- ARLEF PHFBETE o - 251

\7‘::5;

e FIHERAF - F-BRIERE - -BERAE - ¥ r%fﬁrmm

- RFRT R - EEIEAA - R G K E - BTN E R o 2P kAR
F-BREEE CBERAGA ¥ - BEREREE - TRETA C REEREA K
N A2 BT e F A e A2 b RERI e RAF R
*“!F‘fi"n%ﬁ Poo S - BRIGHLE 3 ISt Ak R BEAS KRG S
FASBE FoBEREREFRBEES I AN TRTALIRRIEF
B BIBIEAA SR B BHS SR KB KRG K 5 5 A H R 5
= ¥ z-;ﬁ;_, %Fé‘f&_?‘;ﬁﬂi%ﬁ] Ty J,,]{# ) ,_ﬁg,,dilﬂ%; iL 4

,v.\

WAL D s Pl 1T E AR I o (2 Y EAEE P & 1) 1385851)

6. [$7mes e jfgk me,ag;; EFEE) CAFPRRE-AIFNRE
R H M-S EF M S - B W TR SR A Rt blea R
We AP 25 FRRERe - REFRH  FRBFHEF T 25— B



ST BESY

10.

FREREAEE A2 - REF I T o MFP K EHF MRSV G
BRI A BTSSR R dE - g iR E o %’ﬁ“'léib*%"iw &b
HUR L F R o ¥ AP P2 S5 E gﬁs;@ﬁjﬁk%ﬂgﬁmé *pE ;Erjfgk BV
©® T R(>8V)P T in(<650A)FE 1 iF s ® ﬁ%éii%iﬂ%ﬂﬁéfk\a‘:ﬁ]ﬁ"\'%ﬁ’?
g "?iﬁ"s—‘ FEER S FMA R L FRERE (CEEREAFP E T

US8,362 38882)

[BEWHETH BN FRIA] - AR ERETA Bl

—REBE MM - R d L LB
J

%&ww’ﬁﬁ:imww “x%ﬁ%»% Y- % ﬁ@%% &myﬁ
BIFI-VHERA 2 féﬁﬁiea] g - BEBBRRE BT BT Lf—?—’fﬁﬁ%»!
i BEEF A NEITEY - R L‘%'ﬁ"”ﬁ‘ R bR R L B
EFF AL V- BRBREARE RSP RS LB EE R E 2 2k
FooFIEERZ S % - R 5%5 ’f 2R B g e Te B2 KRB
M E R B R N TR R o (BT EN R P % 1) 1388083)

(@-RERTRCE IS T ey S .E_A;u (AR #)? 2BLETA 2 LIATH TR
B AR G- BRI 2RH/F % T2 F(BYSZ/IGDCILSGM) K 2 A § 1 4
Bl R e e & it (SOFC-MEA)E ~ 7 7 (Unit Cell)z_ 425 - %ﬁﬁ 7 24425
fe & H g 24 & B (742 B (4o & 4% (Sputtering coating) > 4 4 £ f (Screen

printing) - *z## 4% %-(Spin coating) & & G ¥ % (Plasma spray/Coating) & )£7 & % % 2
ZEP A AR 2R p/F BT 2T (BYSZIGDC/LSGM) & - 7 jE & 2 # Wiz 3
%4 1x10° Licm?/sec 12T o (2 JE P A% P& U335 % 5198908)

[FFAHAES '“«f”’f’“}*mﬁ’ 2R IIRE ] AP - BT FA LS 5

BRA 2 TR > BN RPN T RPN E R Y T AR REN
B bz Ru o N R s RS e PR AR & B A B e
e E»’V; ERZMEEY > 4opt Vo4 T2 F Bkd o VMR R
EROERLLEIRANIHE  VERKT A AR T g (T
(¢ P *3 P % 437 % 5213014)

[(FREALT CF2RT R Re s A2 (HA08)Y 2RG2RBT BT
Rz plartlicse ] AP G- BRRITE 2RB/F BTE ?(SYSZ/GDC/LSGM)
B2 Ff g MR T A ETRE S A2 (HE AT )(SOFC-MEA(UnIt Cell))z 42
B o “g ol | i\@t’;,ﬁ%éﬁ,z (Magnetron Sputter)®l & T f2 5 & - £ 2 & 2T
@R

% & (Membrane Electrode Assembly, MEA) %l i 425 » 4c#] 7 = 7] (Tape
castlng) ~ &4 k& & (Lamination) ~ 2 7 4 /& (Vacuum Hot Pressing) ~ 4 4% &7 ] (Screen
printing) ~ *z & 4% %-(Spin coating) & 7 vﬁ # (Plasma spray coating) % - £ & Hojiv
B2 gdl /R 2 RBIF R FF‘T(SYSZ/GDC/LSGM)@ o TIRT R 2 F W%
%% % 1x10° Liem?fsec 1T s 23 s 2 BEL T RE 1OV L 5 F RS IR
B i 500 mW/em? 12+ o (2 jE P A% P 5 435 § 5231080)

1L [P a2 2 THRAFALT CF 2T s T E]  484P -2 2

29



ST BESY

12.

13.

14.

15.

16.

17.

HE Pz TR AL M e (SOFC) R i #(stack) 4 » ¥ i & SOFC
TAMEAERBATFEBEY 24 - D ORETEEBE L BT
WA T4 HA P PR H - SOFC T3 ~ 8 4ad 3 B 47 B0
I A E R BN e k2 Mt BF 43 SOFC A %12 i o (¢
% F# P 2 4] US8,399,143B2)

[Ffg it T bt hdmd < &Wﬁ g2z 2R pE
i]:#%mﬁk—ﬁﬂnzw#%%?‘ﬁ¢ ﬂﬁﬂmﬁﬂﬁ B R4
Z BRI R AL MRS AT E TS N L kA A o AP
- BT U EEER G2 BRIEE o (¢ EY EARE P L 1] 1395366)
(LR 22 % 8 223 E8 )] 1 - A7 R ioldLs » Ffcank
&%%a&@&%fﬁ%ﬁ’%@ikﬁmm$ﬁm@r=&mm% % A3 2 PN
PER)EMYE LY 20 AR ERZLE DS o fdodrptdd 3w I
;,ﬁgggﬁgziéﬁwﬁﬁ%%%ﬁﬁﬁ\ﬁ%iﬁﬁ‘ﬁﬁ:ﬁ%\ﬁ
FTRWET A2 AT EFREPNAG e 2 Fu B B2 fhe FiREFES
@%@&%é’ﬂﬂ%&ﬂ&ﬁ%ﬁiwmﬁﬁ%'ééﬂwém%&ﬁé%é
g “%}tiziﬁiﬁﬁ*ﬁ?ﬁv@?—* e e R AR g YR BT S g R

=
|
oo
Y

@&#g»m{#% LR LRSS pEREI AN A G S e o @ 2L
T T AR x#ﬂﬁ%ﬁv /?%*Mw G REOR A Y ARBETRLILEZ G
]"J‘ o ‘&\T’ ;}-—}E mii ,3{ % /2"; y K ;Fl_‘ ’é_)._;—; ‘J'\?::—:é_ = ' kfl H—JJF ﬁﬁ:}_ %ﬂ?ﬁ ~ ’ﬁ

T‘%:ﬁ‘-%ﬁ‘ ﬁk%mii; ‘i—?v’ﬁf%i,_ E S

[F%F BER) - BiHF REE  BFHFRGRF - A k28~ jf(
B EE Ve ARG EF RF WIS F BRI B EE
Mg P BICe RBAFRFFMBEEY - AU MBEE PR R AT B
% (Fixed Bed Reactor) ~ — & 3% § # @i {3 d 42 Jf:/;:i 5 J& % (Slurry Bed Reactor)
- B EEGE BEE ]\,};Tz); BBz §F WA AT RATHEAS - %ﬁﬁ" g URE
FoBE kA BT AARIILES BURF B R AERY I RN R
WFEREHEERLZER m—‘*‘ o (& P EX R P E ] 1396590)

(BT PR s adtEiled ~EPRaRPRY 2022 220k
] CABFPRE-BEEF LR EE s A Eer A Fé“ﬁxu%%ﬁ%@”
28R ’;ﬁu Bt A fUpv’qu‘ AT AT N 2 AT R o AFP
7 - ﬁ?'” MAEEFHZERIZ L ERIEE o (¢ EFE RF P L) US8,427,174B2)
[EFTI I HEEF 2 AL PR T 2T EAG 2] P R4
"‘;’%ﬁ%?m*ﬁi"lﬁdx—"f’#iﬁiﬂ RIATICAIAR A » WA R —IE L 5 A FEEF LR
TAWTHRE L A (SOFC-MEA)2 § 48/ 2. 74 H 5 2 § 8835 18 & 2 AIATH e

W% P % ] US8,414,975B2)

)
]

\
?icfv“’rcﬁ’rg.

R o A BB AR DR M LMEF A S 0 - 35
%> TIEK 2 F B EF 5 1x10°1x10° Licm¥sec o (¢ & P » % B & 45 5
5275679)

CIT2 A RED RS LET RS e SR A I AR L &

30



ST BESY

18.

19.

20.

21.

BACHRE- FIVHAN > BT HOF A 20 0.2 2 %I Ik (micropore)
ZZE R 2nmo % S M AR {7 £ (fractal)2 3 K FU R i R B
W2 R RGP 200me SRS FeF 3R SV A A - F TSI ANH -
Bofs o RAFHECTR £ F fwwa\wjﬂ SRRV I ‘53“ FAR e BRIV P o ) A
Pt - fAka "ﬁﬁ’? = E s ViR EIZEEa ﬁl B F R T RE T T 5.9wit%
g F oo R REH s E ﬁ\imﬁﬁa: ( B EAEF P % 1] 1400195)
[* g BT A 2 5 AT RER] - AR W ERkERs 2 i
P AR G R BN UL T S kY TS R R 2 £ R KR, R
WEAALT B EF P L ARV o AT RERGT S f k- § A
TN — );L,}IVF} ﬁ&ﬁ#\ - ‘%’fg,,—&wo@ﬁ N - ;F’/;“jgm :g'é N - w{%&s»’ow . - )2?—? =
e i - Ei&» EKECT “ﬂ?%\ FTRRZRETS AT RERIEET S AR
FEE ~ ARG B fi fof gL r%ﬁfﬁwﬁiix G ROACASIF I S
£l uing LR R TR N LR o ER A
77 AP BEAEE o (2 EF REF P % ] US8,454,355B2)

,\,-n—u‘

[éw;’;ﬁz B2 A 2] AFEP T - ARl 22 H gy He
PO FIVEREE MR R IR E MR S B 4 R

\

3 5
—fEERA EE - RS CENRE S B F 5V M M At d
@Jﬁﬁfﬁm@J%:%ﬁz‘?m@J PR IR LR EIGE
EUEE W S TR S 3 R P % 4 1401208)

[%#*“p%ﬂW$ﬁﬁ H fﬁ Do BT PR RRERA LT

BFE

Ts

L

WSRy SRy
N N

B
£

KB B Y- 2 g MR IR P PRARE T F B IFIE 2 2k
Fep BRI G L o 3% PIsEsb A 4 - AT 44 G 3 (IPC)e - k4
PR AR GER AR ¢ B - 2494 %iEE (Schedule Editor) ~ - T i —
TRAI-V)E RPIRHEE ~ - TG E ~ - Pawfe 8 34 7 B (Schedule
Executor) 2 — ik B 55# 47 5\ (Instrument Driver)#t4g =& » % 5 * YU BT 3% % 5 HRE
2 AT A G ERG AR LB TRRET d % LAY P T R
B2 T AR o A AN NS R AT TR B R —%’lf'r’pﬂj
Sl 8 SAR R 2 R TSR PPE AR Y F T TR AT RN ERAAS R
B wE RAGE G R AR IFITRE RAFPTEEE A 2 (0 K
¢ EXRE P % ] 1401456)

[THFABERT 2RI FRER AR] - BT FEARPETI 20 53 R ER
gL A BT - A XA ET S~} El_’& - BRI - B RIER
&*“ 4 Jii B BREEEF - T RV e TN O BER
'?ﬁﬁﬁ&’—ﬁﬁﬁrﬁfamd%%éﬁ@ﬁF
WRIEE » - THRIZEE S H{l@%]ﬁférﬁ‘e*?péf“ 5o K
BoRZEHOREER B ERN LA RN A RIERTHOT LIRS A
?@?]:".—gwi’g‘zgm%u?; LF B fd AR AR BT 0 T - TR
BT A4t o (¢ EE RE P % ] US8,486,576B2)

=
N
4...
w
)
gt
fmf
&
“h
|
N
gk
Rd
&
=
(\x

31



ST FHEr

23.

25.

26.

AL EEES T

ARG IR REEF L AR PR LT

7 E? REACE I At
7R
3

’%‘* bt’sgaLf‘»"Ja\“ ez Q1A FIAR A 0 A -
EHRAR) Bl RN #(SOFC—MEA) 2 & & & 2. 3 K. ERERUEE A AP - & o
f%“’%d$ S IA S e 1 ﬁ%ﬂﬁ 2R A S 0
5% ik 2 F WMEES S 1x10-3—1x10—6L/cm2/sec- (= E* EXRF P &
41 1405363)
[kt EF BRER* Wil - BB EZ WA 2 F & S piof B
HorAhWes] @ 23p - B ELFT(Novel) bRy B 87 BE -
Bt il R-pl e BOUVEAR B 2 (B A GNC-PY" /L& & 4 & 7 5F & et
BEFTAL L2 BRI LME Bk - R R ETRE A4
AZ KT e BRI FR LR Far el ) f;ﬁ_#%’?%
§ i 3 1 £ % %8+ kL (ceramic oxide powder with multiple metal components) > # # £
ﬁ% R RS2 AT S AF 2L 2P AT RERLIE A »’%iﬂ
o FdrpmMa g Ak o (2 EY EFXRF P L A 1405609)
[-fa* HEF PRI 2 A R-2EAF zéfp Haliv= 2] @ a3
> 3 ’%%@E—né&ﬁ;}:lﬁ]xr\#ﬂi e A N RBEE H- (s AFRFA
PG EEL T E AR S-S 5 a A IR RBA RGBSR
iﬁ%&ﬂiéﬁ’?iﬁﬁ?fﬁ}%ﬁj&— F-BRIIVEEZ - 5 BRI IVEE o (0 BT F
XRE P S 4] 1411154)
[- BALT CFREas 2 58%) - BALF
LA ’fé ;U%*wf TR FIET FEE DT A 0 om g p it 3R
TR P ANERS AT Hisy YRR
i ifimﬁﬁx@%r,w PR T OB S B
Sl RER LT ER YIS 2 ek > nETE R ¥ P
k“%%ﬂﬁ“i$ﬁmiﬁﬁ£ BAEE R NTZHL
# 23 m-vﬁ ARV EE- DI PBBIERER EFEERLEF (RS
PR BT GRS T MER X EL e (2 Y FEAREP ST
1412714 %)
[ &* %.«%}#s}:ﬂﬁ PET iz Ed B R] - FERH TR S B R 4 KLz gk
EE B H G - XRF A - BB HEEAA T~ F I H T
AR - G FREE - A F AT B R EA F R
P - BREFEINEE - BREFEFEIET - -BEEF I - BLEE
= FSREON T s — HRSERE s - PR A TR s - RS RAACE B e
F BB EEENC A - EaF M AT o AFP 2 e £ e BN
EE S ﬁﬁ*%ﬁkkw%$wﬁéé47£m$m‘£W%$7@%*ﬁ%
2 A A ETEMLGERY L BEWEE F'&Jﬂ-’?ﬁ@*%"ﬂ”‘;b}ii‘/%
MAFTR P T T REER 2 %ﬁf ERRME N AT ITRF2LE R om AFMP 2
WEEE L - AIRRAIRZ S TEER > 2 W w L E Fr b g

/

R

’1‘7’ (‘3\

32



ST BESY

217.

28.

v

BT R B LET A BN 0 @ KM R E R E T o (2 EP AFP L JIHEF
% 5376384)

[—f-F g T RAEF PRI - F PR RE RS 22 E R
Bl - fEo F RRYRELF VRS o F CRGRE RS 22
A A ] l%}*@@nté?nﬁ 2Rt i R H
t‘*%ﬁr‘ Fliey PP PR 2R F e RIORAL MR 27 CO A

i35 CO 2 Oy M & L a iR & “?1%'1‘"" @ if |3k %% 24 CO, Greenhouse
Mol # o EIRAP R b ETIRAL - (¢ ERY S P L ) EP2450994B1 - ¢ #
S EE P % 1] 1414101)

[AGF PR Tr 2 5 s hAFREL A2 QAT 2] P 24P 5 - 5
BF i RRTA L ST AR ARSHE L2 W 2 k- A AR
BoF g R AR )@1? Golty F 2SItk 2 Hogw o wITE B oo - F?
WiRE R - ML Z R L2 ALY PRI LS AR A B2 A
e AFP VL RPTE FZFEOBERF o AR CAEH 0 Ea ’{f
‘}*’ #EEERE AR - (2 Y EARFP & 1] 1416787)

P &9

© N o 0 -

["‘]sg; Ll g e S ALy ] i@’?ﬂqgﬂ} ’E“j—%%il3/833314o
[Rgs tr BT PRI APFEEE] P HmEFP B> ¥ FR5
EP13160952.1 -

[£BAFN2 AR CHFBPRTH 282 AW 2] 1 EREP L ¥ 5
e 13/886,854 o

[Fis it ds \/@E’_” 2r AL ;@?l’wg;%f ¢ 3% %L 13/845,647-
[#awieizgEr] ¢ = E&]f;éﬂ@%f | » ¥ 3% 5L 102122082 -

[He it T FEF Rt em]e w%f; 10 ¢ 3% 35 102218651 -
[#wvicits ks ] C FREP LA ¢ FF*%{14/0514650

R0 £5F 2 X5 Lafafa] @ @ EamaEp s4) ¢ R
102135705 -

(st R24 287 P2 RFeeuidir]  2RAFPE ¥ FR5
14/058,362 -

(=) iR 2

A
£

ERPFMFELIE I8 o EZFPIR6 o BTN P TR B R e
fEARE R ITEARR 0 T3 PIHEER K o

~EAE B EERER) (B E 20%)

(=)

(=)

FOFFERPF PR THF R L e F TR R BRI &R
0% > ¢V Erds SOFC-MEA z_ H# 42 5 -

VT Kl B ERIEAEOES 0 # TR A2 BT £ 5 (shalegas)® M2 R
IR AF 0 F s F AR ER AT EOHNES T E R 5T LR FRE o X IFH

33



ST BESY

‘“*"Wﬁ%:ﬂ‘#ﬂﬂ’;“ EFRERTERATEIRF LML 0T
B |

* SOFC R ¢ » mFu ® g% 32 285 5 R EF F(Syngas)® % § &1 &
rr'm%ﬂﬁj:éﬁi“ °
(—:—)#_Eélgin%—‘f?’[.«o#é" s [ 2K l)v\’ﬁ IS rr‘]a.t\_svg fL g gl ~"\§:.}dﬁ;b'§l;’£-

PRGNS T2 BETE ) FRBERE Y 102-04-12 2 8 B YRR 0 & N4 sk
#-7 ie 7 SOFC- MEA\:}iﬁgf“@Z]p\ ALiTL o

() 7 B SOFC-MEA & fl 22 £ 838 5 A7 2 5 R JIHjFp ik o a7 F 50
LAt SOFC'MEA?—%' ﬁﬁ'f%ﬁm s dvid A kg2 A ¥ 1t (2013-05-06)

@) FLs T FRRpPEFREAE TGP 1% AP FAH F £ DT f’]%a‘iir**?i'é
ERASE STy 3 F LR R ik I Tk il s C AR
SOFC T3 W enfl i » 0 £ IFHIFH § AB S MPE 2 A F P E > 35K
¥ 3,827,000 ii.ﬁi'}«”jﬁk"' AL AP r”’Oﬁi:}iB)’iu’\" O |
i o

() 2% kKW % SOFC # ¢ s sz r? O 7 » TRM N Z PR FEERP ¥ -
2 kW % SOFC % &k SLip|3Rid@ s > @ % X AR5 5%kl ¥ % = 500 ] pFad 8 8
HTE o

(©)2013 SAREHEP FRMLLE -4 O2 P e Fu Pz §F SOFC Cell

LTRSS -
AEBP(RAAEEERE - BEX 2AY) (L 10%)

(=) B % Bloom Energy = & SOFC % st2_ 60%/ it d FP R % 0 BIRRK
SOFC fit ~ 4 & ~ #live BApg 2 i 4 o 472 HBR AN £ X673
TrRlE TP RELp R LTS T2 LM T Y > T E(TE ;—}:ﬂ O 2
BAEE o St B SOFC A $4d2 21 -

(=) &#fe &d O2 7 & F 3 kW s SOFC 4§k sz JARIA & 170 (0 0 5 &= &g
1 EATEY PR 2 A d BN P A AIFTSOFC A iz g B .

(Z) A#rg2es T 2% SOFC 2 $£7p 2 L% 319 21p~3% 14p %257 21 p ~
79 18P 2 107 17 p A 2@ ROE AP O2 P2 O 7’%5‘1’ w g
Wk fj-%SOFCﬁﬂ*ff AEHREET > BERP SOFC & £ ez # E o

(z) 5 “tBIp 48 =2 4§ %55 SOFC § % % FF 11 1 f# 4 % SOFC 2 # B Ry »
WELRFAHFT T T2 S RAR L3002 845 o P lode ™ !

1L 12 2l p g~ BL R A AT L3RRI ATHRE -
2.2 21 PREEFR - TN A2 AT RE HEEF A %

FALE I ES S

30 18 p ATt R ArI@ 1 BprpFd ¥ 24 A k> I 48 SOFC 7.

31T 26 pHMEAEROOEFFFA 40 A B2 S 3 EBRT»

47 26p oM BERITRKFPA NI SR ERETL TR

57 17 RAFRFFHE2HI0A AP LFEDETATHRE -

© o M~ w

34



ST BESY

7.57 89 ROFUAFL 2 OO0 (% A F 29 % 2)5g > jea § SOFC $jiwst
BIRE SOFC £ TP S M RIME T3 -

&5”24BﬁWg#mé%&%#ﬂ%W§%ﬁEﬁ?ﬁ%Sm©%%&?%ﬁin
Hp F s KoopgE = %-& b g.xr»glg B

9. 52 31 pHELE 30T+ 27FFL ~TOFUHFL ~O27FFLE4
A’“%JﬁSORHmﬁ FRE A kA% o

mJ923Bi@ﬂ%gékﬁﬁﬁﬁéﬁsmﬁﬁﬁi’E%ﬁ%$%$FCﬁW
2 FRGTIENE R

11.8 " 13 p a: B ARFIERGEE LD ATTHRE -

12.8 7 23 p 33 % ﬂwﬁ@ﬂ#%W%%m$%gﬁﬁ’*gﬁ%g”rsmﬁﬁ
BB B AL St 6 6 B 3 SOFC PRI ¢h 3 B Iz 0 jas SOFC
AFTE 2 L o

13.9 7 25 p ¥ s A B2 p AR § A HE RS A g4 g 50 4 %3 SOFC 9 %
*’%”ﬁ@3ﬁ§4ﬁﬁﬁﬁﬂiﬁ%%ﬁim%£%%°

14. & #7fhd SOFC £33 3 & AREMIITIE S > BB r 2R P 2 1 a2
FEE Il PRSP HRT P AP R TNy o T AR R
Fozsfeds SOFC & i endi 2 o § ot tepe 4 v o

I RvRFPRERREIEL A T)(RE 10%)

(F) PR A FL e d T ML BEEITRE
o ERF R e

@)ui%z%%g%ﬁy@m%%ﬁkkiﬁﬁf;ﬁ FOFHKFF A f2
AR R RER S RO HPNF e ok RPN B E R e

5

SRR T REER

ek o
C)A+HAERREHFEEr AR A ~HFRE11 A L4 F 114 £ 4] 31
BREWHE -
(z) P& +5: TSOFC 2 # s g EmA it 3 F BAFELLE
{7 SOFC T 4 st ie 2 M4 B B R T (GE & ~ %~ A F)RIFR & 2 K2

FHa 4 oA RPN GFMREE T AFABEL LTS PR LR R RS

EREBRBROFTREHKENA S AL ITIITARZ Asda B 2 A K2

oo BT 2 AT ERE B AR AT RS A MRS B

)FEAF D TSOFC Lt g Bl A2 myamyd L33 d - BAML

227 SOFC R # 3t ot M= k3 2 L fav 4 » T FApMEFRIEE S ¥

Kr 2 PR RFLBEEENMIPRFRE BT LA AT HFEEBHEE

BN ENHNE 3T R E AP AR E

(=) &z~ 8 1 TALOs 3¢ » (R,M)(Zr,Ti),07.4 it 5 SOFC T f2FHalerma g B4 35
oA B R (400~700°C) FFE G BRI ETRAOFLS M RPT
TRRETHAE -

(

Iq

35



ST

(=) ~#7i5d SOFC 4
E l:"&f'lﬁﬁr,t‘\ 6%4\ \?

2721 4 ;,,e'

E oA

SOFC A # R éh = » f ehbfdegh 4 0 o
IL i_&“-‘-i Qm%

I AR EE)

CFEERRAE

Qi =4 28 3

ZAREMIFTIES > B ELE X AN RPN H s 57

FEY

e

1

HELFARMEY o T R B

LA 1 PivE
&t & 73t . = .
(m434) (# A+ %) AgL | AEBN | K
: By , gy
s (+ =) s (+ =)
BAEVET | 64,696 FRME | RAFALHT | R R
Tl -9 1000 ¥
B nE R 7k
z }%’*
DA F 3| 35074 | feii | ey ot
( 1
BRAFT AL
P B
QmEAF X 16,290 I E | AT
AHEF P
T
P
OTffd & B| 989 | Fwmw [parid
% 1%”“ A F
Jo ol T 4 A
T
@7 E e EE | 3793 | Rk | BT o
e e il
( ﬁm icu FJ %‘
FH TR L p 1021231
X EG AR
IE E’ L 2L l%
D E MRS | L . L — T s
geqtp (%ﬁ;iﬁpﬁg{) BEAT| iRy @AY AR B % F
' (7 "#3 7¥K) (‘*% % %)
- EYA
Y 37,979,000 35,084,458/ 54.23%/ Farp oo d
*IEY (35,084,458) (34,394,658) (98.03%) (3,020,000 =

36




ST BESY

. 37,979,000 35,084,458/ 54.23%/
ok (35,084,458) (34,394,658) (98.03%)
Z~F AN
- 26,717,000 29,611,542/ 45.77%  |£5% %
AR (29,611,542) (29,611,542) (100%) (3,020,000 =~
o 26,717,000 29,611,542/ 45.77%]
I (29,611,542) (29,611,542) (100%)
bl g 64,696,000 64,696,000 100%
mEE (64,696,000) (64,006,200) (98.93%)

12 #RV-FHEHEAFERLARD
] ﬂ\)L% ;F’é#*r}\ 689800 L l‘f "f._, I;Q;Jlj?f—yﬂ:(fm B —‘J. ‘r&}:t 10295 Pmﬂf}:__l‘ g 2\3: E):
1020500631 4550 & FFILL g o FHTAF P 0 BlE A A % 1009 o

(2)100 52+ R &
BYPRIICEITERGFYIR ?’L)

No. | #%& kREX K LA PRI
1 99 | 046 4p iz 5 % # 4,400,000
2 99 | T pFf 484 5 %(GC) 1,400,000
3 99 | £ ERlEF AN R 1,400,000
4 99 | X % ~% A&k 1,750,000
5 99 | #r NFHEEE K 1,000,000
6 99 [ BE% FREZFoagdle 2,200,000
7 99 | TAmAEp @Lﬁ** % 2,000,000
8 99 | @ ki T 4r kA 2,000,000
AR AR G G EAy i &
RS F PR AR %@&‘mﬁ‘f %
d % ?jf“ % ;E.jc,éizr— BRI AFEE ?jf"};gvi 4,999,000
2 H e s feri R
10 | 99 |#E%E2% 3,000,000
11 | 99 | pucerd Bl 2,000,000
12 | 99 | EZ kAT ks 2,800,000
ﬁ%%&‘?%#% R R
SRR FEE S ZARA ’%@F& A R
B3 % if ‘ :s?;ajc.ézz: CHER T AFEE - ?f;’; o 2,153,000
R RA
14 | 99 | 3®TGA 3,500,000
15 | 100 | @3 inu 2 3% 2,800,000
16 | 100 | & Bl & k5t 4,500,000
17 | 100 |[#1AeHnskET 2,000,000
18 | 100 |3 &% FREZ fiopdlag 2,200,000
AF - BLSFREBIHE - FEEE TP ELTERTE
B RMBEGEIPIRERE BFERFTRLE
19 | 100 |4 BB B E R 0 B BL o BER R 3,997,000
THEARRE A E 2 VCR R~k SBIERR )
RE BRI AR - HALET BT ERIAG

37




sHE SRS BEH Sy
20 100 BREEB 6,900,000
21 100 Three Roll-Mill % & 2,000,000
22 100 | HBiEk k42 iFd 1,826,000
23 100 ?L&ﬁ‘fﬁ o ToRpEROREE 1,137,000
24 100 ok BT k SLE iF iR 2,500,000
25 100 | 150~200 W 57 % 5L% & % B PIER & 5% 1,700,000
26 101 o B ORPER 1,000,000
27 101 AC 3 7 imiBlET 5 1,500,000
28 101 [ 1,000,000
29 101 P AR Sl 1,200,000
30 101 Tk BLPERT 1,500,000
31 101 ¥ ALB 1,500,000
32 101 TKW % % 5 Se ¥ 1,500,000
33 101 REd HEETE T kAL 1,000,000
EF BT REIHE  FEEE T EELRTIE
R %}‘L@%}l‘*g{ A li},i/?]qa #E“P? C R SRLHE
BAER P R R 0 MWL 1 X FEE K
34 101 AP~ F BRE-BIE-ARR B R-TER - 4,480,000
TR EZE VCR e ~ BB HIRE - BB~
BB E M E RS BE - REE B LB
PR E IR A o
35 101 A A 7 = Al 11,519,000
36 101 R ARk SLE iFif 4,390,000
37 101 ko ANER kAE 3l 1,794,000
38 101 FARNBEF 4 WIER 1,000,000
39 102 TR PRI L 1,000,000
40 102 ’?b i%’? LRI Y o 7,000,000
41 102 CEAPFREIHFE - FTEEE CRLELAFRTE 2,554,000
ot "?b@%l“ﬁﬁ: | lid,i,/? Bgiﬂ—%&“ﬁ "E/Plzr—* N
R 3 ,F+~W$Hif§ BE 2L XA CBRRE
Hab R RER T EFIE  VCR 4R - X «uﬁéﬁ#’#
RESRR AR HAIHERE BB @4@ WE -~ REE
BOBRLEBRB BEESF 4 R~ Off-gas treatment
Unlt\ﬁ"“ SRR EBERIE AL E L E SR
AR R G &
42 102 | Laser Cutter [MEA 7 #+*» 3] #]— pt% ¥] Budget Cut % { 7,930,000
5 M 30 F #2414 (Ceramic Tube Extruder )
43 102 | ] Alimae 295 % 5% ki 4,900,000
&3 122,929,000
()34 4
A4 Kt 4 b po#p 102.12.31
+ 13 f‘slé}& 34 . B i B4 18 £
R ;;;/ '(& ') Frhs | BFET R %g; 2
BRI | BT | 2840 175 529 961 1,175

38




ST BESY

@ 2,643 176 467 845 1,155
3 -197 1 -62 -116 -20
REPRPHELBRP

M AR 2H(99~102 £) RALIA 4 52,840 4 7 s @A 4 L 2643 4 5 £ B-197 A0 o
»L%r‘]}ﬁ- ﬂ‘MT“E'%T?‘ﬁ’{Sg » B - A ﬁﬁﬁ mﬂﬁvﬁ iF iR ;é}g_ﬁﬂ« J—}eljvf,\f,\ﬂﬂf',ﬁl g’,:r:.,. ’
B BRI L A RED L B PR AR ARG 4 Rl

To AR R IR AL FRIBFELHIA A AL A 2 B

()Y B EHEBRRLR A4 (BFL R B0 )R~
SRPEREDR I

. e EAP R ) 3 o
" FL%B&F&%‘ EAREREE 3 g ‘4—}1‘3‘;"3"“’{
- A (4.8+2.4+0+0=7.2) —
HO48 PR VNSRS %R
o (9.6+8.4+9.6+9.6=37.2)
FOx QA N R L SN
- ;}Lé: Jf';‘%’iﬁ /? F—é
oo (7.2+0+0+0=7.2)
30O ﬁ%k Bk B VI S 7R
-7 B+
) + 38 4 4F 12+12+12+12=48 — -
glom | A ( ) Pl L LT

A AR 2 AR

(12+12+0+0=24)
AR 5 A

SrP-pt I8 1 4 fF

(12+4.8+0+0=16.8)
AR 5 A

(12+7.2+6.4+0=25. 6)
TOk | R AR |RAEE R R
Ea

:

X 12+12+0+0=24 ,
oL | BT AR | 0o=2) B &1 Az

T IR A 1

(12+12+12+10.8=46.8)
T4 R

o= | 3 ENFRETY

oy
~
p-auiut

. . (12+12+6+12=42)

e S £2 L ANPY

A R T A
(12+12+12+12=48)

EURTIe - - e

R 283 AR

TOo% | #%

~
pu]

SR | A (B | | | RO | A R A (N | A O A | B | | | O | A | (B | | | O | | P [
BRI &R (R R R RR(ER R R R B R R R R R R

SrELBb T8 1 4R BF

w
©



STEEEHS
FHE
wr | pgmg  TorEST B
' ik CEREE A
R
(12+12+12+10.8=46.8) | ¥
T; O E;[—y‘n,k ﬁ:'i/t{ ‘;)—..? ' t'):ﬁ‘
c 5 TR R R G | Al e
- R
poy | TOFAF | (12+412+12+108=46.8) £
SOFC # % & 4 gOF | TP AREE
R
iQIé?] i AR (12+0+0+0=12) % i3
SOFC # 7 & st 5 OF | B epl1 AR
R
$09 | m3 4 E (12+12+4.8+10.8=39.6) ? ¥
SOFC % % & 4 B OF | B A e
S
SOFC # T 4 % G| RAMRAE
NS
wow | g g | (0112+12+12:36) ¥
SOFC % % i % g | R R
S
il Q)g EH;Z A ﬁ (0+0+12+7.2=19.2) %? [ﬁ
SOFC # % /i 4 R | B RREEE
i £
FOL | A5 AR (0+12+10.8+6=28.8) %? L3
FERAE GG &R | PR ARER
A
(8.4+1.2+0+0=
FOEF | F3 LR é‘i;d‘#ag‘j,]v_}_;%‘ %‘fg ep=rs
SOFC-MEA # 5 s M d
. (12+12+12+12=48) g A
O | AT AR :;‘:-}a' ek W | o | 7R
(7.2+0+12+12=31.2) | ¥
E£O% FI 5 & o % - ¥
1 ﬁ é“/*’ rEE SR | B Viia gé/:_x;n;’: ﬁ
: A
(12+12+12+12—48) 5
208 | FfA 5 * 2
1 ﬁ ;/*’ B‘,E' ~ BoEE R il }_ﬁ‘ EI’/:_/FH?L"ﬁ
: A
E0” + 3% (12+0+0+0=12) ¥ 5
4 |SOFC % ¢ 4 FF | RFPLER
S
L ‘ (6+0+0+0=6 5
OfF |#x i [EeFiarmy ) z
5K | HEmALR
RS
FOT | AR |y %24;2;12:1?;48) E
treER | g | WELR

NN
o




sHE SRS B E oy
o PorAikadrE -
" ;L%%&ﬁ‘ 2 A9 #ic §~+}ﬁ-£.§;{
SOFC-MEA 7= % EN
g &
. - (0+1.2+0+0=1.2) = Eyp—
L ONFLR ) semagemy E A L
g &
. N (2.4+0+0+0=2.4) e —
BORm | FAAN g e ;;’Ef HE R
s b i (10.8+12+12+12=46.8) g g e
+0O 4454 |SOFC-MEA & 3 A 1
g K
) - (12+0+0+0=12) o e
108 | #F3 4R SOFC_ MEA 7= 5 g_-:_ )ijf |1 A% F
g ®
N (12+12+12+12=48) e -
HOY | =T 4R SOFC-MEA & % ; )12? T L ARF
g
. . 9.6+12+0+0=21.6) |— - ,
OB | #1 4R ko MeA s & s BBl i
E,
g &
. . (12+10.8+12+12=46.8) — ,
B O% v 4 A ﬁ SOFC-MEA #= % ; )j?_' "TE%‘ELIE—’_J- rradn
g &
, . 12+12+9+0=33 - FrR T Sy
pOF | FE A SOFEI—MEAI:Z"% SR AR LT
N
g F
. 12+12+6+0=30 — = —
®ROM | F L AR SOF(C-MEAm;é: ) B | FR R
NS
g K
, - (12+12+12+7=43) - P
FO¥ | TR SoFC-MEA 5 = B | 2REER
P (12+12+12+12=48) g K
% o® D |RRFEVERR M) g F | FLE
EY e ke b L
(12+0+0+0=12) g
HOF | AT AR (RREAFHRER W/ | 5 F | I
T~ AT HFELER % £
(12+12+12+12=48) g B
ERAFFER | o g | FhnaEgE
EOR | FLAR [RAHEZRAB AL
FORETREARES B K
KRR B~
(12+12+12+12=48) | & F
FOW | AR RATEFEUTFH g F | A0 ifF
AT REERS £33 | & K

SN
Uy




SR
BE
Wz P+ H WAL FordBIF
[ Sk,
(12+12+0+0=24
£Oywm - y ) g
A0% | i AR |TATEERNERAFR g 2 pr
. (0+12+12+6=30) 5 %
o e MR AHA =
RO | FE AR (FEE e éx@ﬁé S S e Yk 3
TETEPRES LA B
iR
(0+0+12+12=24) 5
O Fy 4R THEREER S 2HA '}ﬁ— = 13
T AT L R A ik 4.
%R Pre o«
(7.2+0+0+0=7.2
MO 2 - EAIIbAR A, ) ¥ fr
Ok i AR %jﬁvg@ﬁg;‘ﬁﬁg@ wm | Pg
£08 :/”\ 7 (12+12+12+0=36) g5
At [Phasl A1 opn SEE | FAR
L
4.8+ -
tOo® | A1 AR :‘(; 5418-'-‘4'?%.1,'2_15'6) T
1 Yotz pek il | 5 o | Mg
A =% WPiP
Lo~ (12+1.2+0+0=132) | ¥ r
#Oiz | 1+ |f T #&3DHRTEM ¢ ¢ g o ,
Rl B P A A
(12+9.6+0+0=21.6) -
§O# |mpop (PIS-BRELEE | 4 TR
2 B IEAR BT BT d &R | WP R AR
EFHLP R E &
(12+12+7.6+0=31.6)
mOz | =5 4R S U AR E S IS z —
$E A A e
B L £
(12+12+6+0:30) %sf
#0% |#1+B #e 7 PUAC i th 2w | }ﬁ = ,
FiE oo qeatr B ips B | RRRFEE
#iE P B 5k
- ‘ (12+12+12+9.6=45.6) | ¥
#0O% | 1 AR [MOF H# B #2334 g g 33 ,
B b2 B e
20% | g g |, 12r12H010=24) ¥
W2 AR ;;- BE| B AEYIZAREF
£
i (12+12+0+0=24
E(H)& e . L ) g
O. mr AR L%: BAEF B 10008 5 | AP A& .
AT I P B AT

N
N




sHE SRS B E oy
R o FraAkaE ,
" ?L%%WF‘ Z A i F-5p2 b &
A2 MR EPERE
(12+;2+0+o=19.2) ¥
e~ . BEmEREFEN R o | ARl ef
S Bl AR EF
g0 | F1 4R A EE TR AL W ; _ ;
a5 fxE -
_ (12+6+0+0=18) g R
20% | F71AR B2EREFHREMEY | g5 F | TR AR
ERENV I s i &
(12+12+12+9.6=45.6) | & JF
§Om | =1 4R TR PUR AT | o | #robeima fzf
EN S IR S F
= b e i " E
g
. . 0+0+0+12=12)
BOs3 | Ff 4 ( FAR
gOE TR T S R~ R ; )jf RN St )
g
) . 0+0+0+12=12)
OB | P« 0 S & | BA AP EEH]
Oi TR T4 e~ HOHR R g:— )%if B B LA R
g
. . (0+0+0+12=12) — ~ -
HO® | FE AR opcgg pn R B | HERRBEEE
-
g kK
. - (0+0+0+12=12) = Y T
w02 | &1 4R SOFC # 7 i % ; NIV T4
(0+0+0+12=12) g B
e . SOFC;}’Q%@%\"MSC s }j‘i’ AN i ph IE ET K B
O A . s il
HREARLIEDR -
(0+0+0+8.4=8.4) % R
, PREXFT 2 p0E | o P :
P A , 8 Eﬁ’ 'TE%‘, I2 1 AR EF
BOR | PN e Msc g »
#] i &
(0+0+0+3.6=3.6) g f
O | #E AR (TRFEBF R | 0 F  mien
wi b &
(0+0+0+2.4=2.4) g K
Qs | Ay AR IS E S fIBRRIEE IR g R | AR IEEE R
TER NS
(0+0+0+2.4=2.4) g F
MmOz | Py A B [EeBRE RERRE | o B | TR RnEsge
WEER £ K

43




ST BESY

e AP TR AL BIIFHAT SRS Samknowhow) i

N
“"r

It

=4

4

4

N

rmﬂ; A EAL G T e T -}uam'gj(g PR s 5213014%{):@1%@4&&
PRPEARFEF LA RIS L 2 BB RPN G E TR F f@s
B WA PR eR R AE SR B R e T ’Uiﬁﬁkmﬁ’i 2 FRF R o
TP E P ELTEARLT CF BT T A REE, (2R
US8,399,143B2) : fic & SOFC T # 3a X k> P E B il > ¥ d 22 T i
AT E RPN @ EJ R R 2T e
MR AT A ﬁg@;h (% W& fl¢ 3% 55 13/833,314) : A5
ZBFBLLMER F m B KT RS B2 A ¢¢1<;33i§_rt - H- A u@ iy
BN SN I R RS R a‘a‘in‘v"ﬁ PRI TERE (e L L
7 M z:;wa 8 3 AT 2} %?*Hiﬁtri.e - R “‘#M"" g SR
(2013-05-06) -;srm FRF LRI L AREATH) 2RBTRTA
2 GiEfe R o BHEAFEF PP BET AT RELAZEATE)? 2RB2RE
T % ?"fé] 2_ g 578 IF%_&}?? P RAIRTRIZAR S M B F PR R 2T R 51
NEHFHAE - BAFTEFTBRTRERE S 2 URUEF R/2RBTETE
e e - BEMAE B F RE R RA e poA R
e ‘@ivﬁ*+ S ok ﬁm:#% R RAR A FRF T A ARl
PARE R ERRS iR HEPIEE - - F PR SALF Pk
A —- % l“iﬁ‘\nb/}%l@lL if'iﬁ"/z HEE-BEFEALT PRI AT REE
m.,(.afmﬁ,ﬁ) BIFTAT & B ot (T AR R B o

%

\q.

A3 F TR R i?%vﬁﬁmﬁﬁf@**“lf%émﬁmn EEWE > RE S E
—%i’/iO%i#: P3P e EREEY L F RICF L LSM il a7 g -
LA P ERPN T f&iﬁﬁﬁéi@éﬁ&ﬁ’ﬁ A2 ALY, BEEERE

?Eé‘yriﬁﬁﬁf@fﬁsm'ﬁjjé@'ﬂ EARE ] s F%%@*ﬂq%‘} EF I
;}.7,))71—_}[#‘5 ! ﬁ”f YLt 7 J;L,},lj—g;iﬁggz;_ﬁ,f—»/;lﬂ z r};g&;‘_*ﬁ/ﬁ }é‘:ﬂ_ilzja 4 20 A

E' ;%—tl o
gAR M 2 e

~

yiv LA FLIFTSOFC Rk B R EMAPREL A7, 7 H 8 FE 88
i TSOFC it g sz myamy 4 -

SOFC-MEA %] i=/Cell Test * SOFC-Stack %] i¥/Stack Test & ¥ A i% Bfﬂ A
Aol TP EF R A AR TS TERBE TR k NAATE N et
Fok b PR SERFAMAY S % B %ibémr’a‘w&éﬁﬂt I1E = 4p
EL U S R EE A A b I

e & pramergsd QX 7§ %2 KW % SOFC % T & o2 feieft R £ et o301 L i
)S:F\ = 1kg e7 INER p ®ff - v & 2 B2 2 252 component B3 °

IR FREE 102267 28p FiRSte s p B RF RS ETRYEAHE £ &

44



ST BESY

N A f SOFC 2 H i % ¢ i AP M AR R L > kA Eazup BEFE 2 2 o
Sy FRERTEA ?;»%(%x’“ 102 # 7 % 23 p %3* SOFC 9% % > d 3 98k f33t
T E o DR L R F LR T H A TR M B2 P’?’%J BTES o
S CBEARAZABECEZ 4 5 488 & Prof. Paul E. Gannon B f} & 18T 3 0 TR B jiF
# < “Dual atmosphere corrosion of electroless Ni-plated 441 stainless steel for SOFC

interconnect applications”

A A1 s F e AR ASC T8 P ARMATE o fRELC 6 10 &2 0t B
T AP ACRIE > A B 22 SOFC 44t ASC Fi¢ B @ 021 & u|T 4 Pk

Rl AR A RTASC R L 18 R XL B PRR - E S B2 LY EF

%&71¢ o
REE SRS PN

- *é-derB BWMSC T %2 36 # Ll krplad  ihorp WTe 2&5Y

2 REE “f TRE PTG E-TEEA “H‘}” ‘ﬂif%”i o~ SR E

,,«E FTRABEFLER2ZF)F 0 3 29T MSC R P RGFEL i iEir - B 157 ik
LRl > A xp W2 PR

Z ~ 37 SOFC £ F 2 R 3372 bl * g™ 2 Pl e @58
FLig % F 2 A AN 2 M the TR R % F iR T 2 5 2 R Y
FHE RN AT e IS R INT T F TR N EET S P2
R 3R RS e

* SOF Cﬁ?ﬁ BERHT hRAAorp KW s T e i iRz

AT W%**%Emféfﬂxa?’f«W@f@sﬁﬁmWﬁ@aﬁ+

B g 8 AR b %ﬁd AR & T P FlOVER SRR S i E o E T

R I | R L B 2 R F

% = 103 # PI‘OjeCt ;::3,< 9,@;? R T PR S FAE T 2 (VA)-R R

= 3 4L B e g (103-106) -

S| 103 1064c‘t PI‘OjeCt e rﬂfﬁ«z? i 3{' PORLT R PR T A E T oz (1/4)-
7% g ﬁ.,zi\’kg %ﬁ' ]"4]%3{4 'L«JP'J’J' TS ER AL R "’t’ﬁlfe( B2 S
SOFC-MEA # 3-5kW SOFC % %ti& * » 7% 15x15cm2 ¢ 20x20 cm2 2. MEA - 7|
3 SOFC-CO2-ECC % 3&) -

=~ HE[FREE F 24T ¢ (Solid Oxide Fuel Cell (ff #i SOFC))H 151 L 53] &

% 7 (Ceramic Anode Substrate Supported - Membrane Electrode Assembly (Unit
Cell)(#f - CASS-MEA)) @ e 5t | 2. & JI 34 &7 Bl 42 /34 %] -

A (DEFEFRE EBAFZWIFETR R LS MEA 2 Eeiiicd - (Q#FF R APS
B S TR b R MSC T4 P HE S s o (3)ae e MSC T ¢
R, ERR A 36 MSC T 5 oo (4)APS Hoet & pid e Rk o 2 sy o

Lo PR SRR E S A7 5 IR L R I 2 98% 1L i & SOFC
AIERZE D RENRT R BFE T FER R F(450~550°C ~ 550~650°C %2 650~750°C)

tﬁﬁ‘i

Ji

14
rl

45



ST BESY

L

SRR PRET R PEENCL) S EATEEES S 2
SOFC 4 3ii - BRBAF - LSRN RACE 23BN RAE s F e Al
iR R R A G iRk ,.vut’ S A gb;),%zﬁ”ﬁ:fxﬁ'fu:“ ’ ﬁ#@i&-? LA B
ot ek 4k P o SOFC 2 ¥ 1t el & 515 & .,_jiﬁ%r}é] XB ~dAH x% g
FEAMEDTRAADFRFE - URP ER B L RN o d T S S ATE M
L BN RESOFCEFHFFRE LS T A RPN EREBFEIEFEDE R o
N ‘”% hp haEiEs B AR SOFC A ¥ L s 4 » p wiz- 3 SOFC 2 il
cET Y R BAHINER  BF AT ARG AN B F Y
Eﬂ%@ P EFFAIATIE eGR4 o HY SOFC AT o auEiE i Ee
T & (85 o pb vt ’j]‘}._,jj‘;,{{h’:£ AXEaY LHFE - BQ ':*"47 SN T 4 ﬁﬁ}%:]‘irﬁ
P4 IGFC) » EHEM P s gy » i 2 p A g 2 &#313 FenL s 4 o

o WA R Y

— N

It

7
ryr Al
.

TN

BamEz2 e Az £y REs @ 23 SOFC 4%z k%
R E S BIEARBIFREF I FRLEL S »
SOFC & *t 2 &l = ® O & 500 | priplzd 5 297 KW & 3L E 2 ﬁ_ﬁ aﬁ
o AMTRE BAPM B N S B4 P REL O RN LS THE FTEE
AR KR AP S rp Ry RE B L ANEA > NE 2 AR SOFC 2
DAY AARERPME SRR o g A E A
#-ig 7 SOFC 241 ~ L Y 2 i8> ¥ % SOFC A R #8 7 s 2 Wi L
..:@)é‘ 20% o
1= 4l £ 2 INER-SOFC-MEA i INER-SOFC-Stack & 2ipj3& @ * % p g dF
¥ g 2p > (2013)# & SOFC-MEA = £ # 4 86 pcs (10x10 cm?) # 2 & i7i&
100% - & & & ¥ i B*% -k 2 (Durability>11684 hrs > degradation rate<0.4 %/ khr >
Power output=25 W/pcs at 800°C & 1=400 mA/cm?) -
datemird > BAORPFARA A RERILTY SFRERA R AAS AR
Wﬁ%ﬁ’%gﬁﬂﬁﬁ’ﬁé*ﬁiﬁ’%%ﬁﬂwﬁéﬁﬁﬁ@’ﬂﬁﬁﬁﬁ&
2 f% CiTHEEG el o REF RMG AR AE -
vﬁ@&??k%‘rw T i vs 37 pfﬁf@é T
# ”#Tﬂ PRAEEREE ERLBT ARG R KA
ﬁ:ﬂﬁﬁaﬁmﬁl%ﬁ%%’u%ﬁ4ﬁﬁﬁa Fuped LA

HuE R OB b
Ref g epie e
g Bt

L
q
“h
W

- W &RIE
Tbgfd 203l % PUFB LS ARF] WEITAFRFARF 0 2P FRA 0 ©

PR EERIER B F L HE SRRAET S KR R T 2 SOFC
HEs AEFLTRWHBFRL 358w SOFC e 3 0 1 T & ~ ®/ag & 4 »
HBPFRRE IR ZERY MPEF LR REFRIZFT R A RFEFET
Wz g 5 SOFC tiiz € & 1 (838 P 2. — o

46



ST FHEr

HEAADEE mRT e (03)4711400 # 7356 @ E T 3 ¢ (03)471-3980

E-mail : rylee@iner.gov.tw

47


mailto:rylee@iner.gov.tw

st
i -

: GRB & F

)

s EaEr (1)

=

FHE

a & Ep - A
b Z2WRp £
c % B ob — m‘ﬁp:ﬂ]
d 2@ E &P
e % FpMF3t g
f 2 R%EF ¢
g¥Firh3
. o ; e 1 . . %4 ; : £ & Y F |SClimpact|§1* 45 | & H) 5
2L z 5 ¥ 2 2, gl 1 - =1 H @ igX 2 A 2 - H
ER | VE A ut R Bofex | iy | Lo e d PRUER | s g | factor “m wgg  |EEEH
102 |B g% 3 |ikin @ 4 7 % & |Recent research and wHi |EOWERE | 2012 [40; 23 2 35 L4 5 - — |Ep &7 N N
XY Al development of redox N QK] #y » 140~153
PRy flow battery
3 it
102 (B %7 |9 &4 2 4 |In-Situ Micro Raman Xiao O |Youjian O; En | 2011 |1530-6984, Nano Letters, 13, | & +F # 7] SCI 13.2 Y1l N
# 4 T Ha |7 g4 a &= 4 |Detection of Reversible Liu O Xu; Thomas 1,137~141
8k B B Baszl Plane O Fitzgibbon;
Hy-drogenation in
% *
T Pt-doped Activated gu?bert.ci HQ_,? .
Carbon utierre; i = z;
AP R L TR
John O
Badding;
Vincent O
Crespi; Angela
O Lueking
102 [BE o3 |HiL g i 4 w2 [Simulation and Control £ 5 [ixOz 2013 |Applied Mechanics and B ok Hp ) El N N
TR |2 s%ghﬁ_ﬁ for Load Change Process Materials, 284-287, 925~929
oA RE R | %G’i# on a Solid Oxide Fuel
2 Cell
102 (B2 T |6 & 4545 % &5 2 |Hydrogen Storage fiEz (4% 554 & %2 | 2012 |0360-3199, International B eh Hp ) SCI 4.05 N N
P TN (LN Ty Performance in AQOl AW B Journal of Hydrogen Energy,
EREr - Zallagiun}—((:ioréed %08 %2 O%e 38, 3681~3688
raphene/Carbon OV E (VI
3 it T
T Composites BOM 3 O
102 B R [(Ti, Ta)N 45582 #4|Investigations on thermal | +kO4% |35 Oz, OF*; | 2012 |The 6th International R € R4 47 N N
PO T | R stability of (Ti, Ta)N FOHLFIER Conference on Technological
EREr - coatings Advances of Thin Films &
2w Surface Coatings
= (ThinFilms2012), Singapore,
2012-07-14~17

49




ST E SR

FHEy

102 (%5 T [#2#2 972 SOFC ¢ |SOFC Stack Technology | Az s |35 %% L #; | 2012 (2012 5= 5 B3 IE ~ 3|2 € 3%
BB R BT |0 e B Development at INER 2 7 FHELAI REEEE 5
Bk R B AP AFREATERY
2 et &> 2012-11-26~27
102 (B R T |Hi&t #2 AE § |Performance and @ k3 9.3 %, | 2012 2012 - § ARHOE - |FF € R
@3 T ke |1 e st § s g |durability evaluation of BO* 234 HEHL Y R
S % S B PSR E (s 2 7 ¢ |the Anode-supported g5 LA 2012-11-25~27
2 i Bt gt B R Solid Oxide
102 |% g4 % |INER-TAIWAN- [Development and 375® [ik% 7:23 & | 2013 [37th Intl Conf & Expoon  [#'% ¢
4T e |FEF T 40 2p T | Application of Advanced Ceramics &
#1 xoxmap B |# 7 i pkgeragf g2 | SOFC-MEA Technology Composites (ICACC
2 ) at INER 2013)-10th International
: -Symposium -on -Solid-
-Oxide -Fuel Cells-
Materials- Science -and-
-Technology - Daytona
Beach, FL.,USA »
2013-01-27 » 2013-02-01
102 (F gt |4 % £ B 2 #F|Recent Results in EHE [FREEG | 2012 (2012 S F G RRIE H{RE 6K
%8 T |2 FE F i 4 g | Development of Plasma R A BEE WEEHE -
w i sk (e mgmge  |Sprayed Metal-supported EE 8 A 2012-11-25-27
2 Solid Oxide Fuel Cells P
102 |B R R |- #4732 £ 2 i |A Novel Reforming FHik B3 R4, | 2012 (2012 Taiwan Symposium on | B ¢ &
@3 T e | s > #4851 |Catalyst for SOFC CHP %233 580 Carbon Dioxide Capture,
o RE R | ¥ T System Applications Storage and Utilization,
z Taipei Taiwan,
2012-11-25~27
102 |3t ® | ®#2 % &2 44 TiN 4% | The Effects of Processing| +:O4 | Of+;58O#%; | 2012 [2012TACT 5 4 H 14 R § this 3%
# 8T PO | AE U 2 | Parametersonthe FlE R/ CEETERMPE LIPS
ol R |4 Thermal Stability of TiN Frakgie pips
Iy Coatings 4% 2012-11-09~10
102 %@ m g Oxidation Behavior of Fi T [Pl RE b, | 2012 2012 - E xR & AP €k
T B |1 Electrolessly Nickel 3] BRAFEHE o0
EREr ¥ - |Plated Interconnect in 2012-10-26~27
2 SOFC Stacks
102 (%R |9 1% |Electrical Power IR E | ¥ Ama | 2012 (2012 % - B 4 B g e
PO i ol P « | Generation Module R #ERFEEE BB ER
EREr 3 Designs for Solid Oxide H4 5 2012-10-26~27
Iy Fuel Cell Systems
102 BSELE | d 4 veph-# Bt B |Preparation and Bag |Z5EHG 9, | 2012 2012 M E 60 B2 LR BIP 6 R
PR R RS Characterization of 3 RIZH, B+ 5 2012-11-23~24
BAAEE B BaY02Ce07Zr01034 R

by

WO 2 48 4udngs

Ceramic Powder by

50




ST E SR

FHEy

FRE R

Glycine Nitrate Process
for Proton Solid Oxide
Fuel Cell

102 |B g4 |7 4§ i 48>0 1% 1| Fabrication and 244 [2/5W4k3 92012 2012 it E g o R R EF R § K
lf T i | ¢ 2 F & & #3) 7 |Performance Test of an BT A, H A H 5 2012-11-23~24
E R X F R e S angge}su;ljpo“ed_st?lid 3R AR AR T
N N oxide fuel cell witl
* }’% " ek Al203 Additive in anode
102 | B B4l d (4940454845 F 1 4 |Preparation and RAGE T IRE RS, | 2012 (2012 ML E € W2 L EA R €K
# 5T B | 1R A% £ & 45 [Characterization of ik B R Re 8 5 2012-11-23~24
¢ s B |k 2 ] # g g | LBosSTo2Ga0sMJo1sC000s 5 R
2 15 Os powders made by
' citrate method
102 | B BT | F R % | CeosSMo20s5-SMosSrosC|  Ab25 %R |3k 45 8 1 8E384%, | 2012 (2012 c 4t B 1 425 € 59 [RIP €3k
#5 T |AFEE Y R A B i [00s5-BansSrosCooFeos g mw FEEEFERPELF
¢ % ag B |§ e s 2 |Ose Composite Cathodes FERERFLE LT X
2t |CeogSMy Oy.-Smos| 1O Intermediate g > 2012-11-23-24
Sr05C004.5-BaosSro Temperature Sqlld Oxide
6C002Fe050ss 7 & Fuel Cells Fabrlcated by
N fé : Atmospheric Plasma
- Spraying Technology
102 |32 T | &3 4 B &2 |Redox Stability and FiRE | FikgR4gE; | 2013 (2012 & ¢ RIS BRp €&
# 3 TP (FREcE 1 &+ Durability of _ % B R § o BRI
¢ BB |HE L 4 e | Metal-supported Solid L L 2012-11-23~24
2w DAL F R Oxide Fuel Cells with
TPy g ~*|Nanostructured Anodes
~= S and Diffusion Barrier
Layer
102 (@ 7H % |PocAIL AL § |Aging Effects on the HOR [IRO*yzz %; [ 2012 [# M1 25§ %= = |FPF § &
35 T |1 4 sl G ¢ 2435 | Creep Properties of a gl H 1EXREFFHEE &
ERE - + % »_ g |Glass Ceramic Sealant @ 197~
e wE gﬁ’ R =¥ & solid Oxide Fuel Cell 2012-12:7-8
102 |® g% % |SOFC § 4 ¥ = % |Establishment and AR F |[ARAR; 3T E | 2013 (¢ RIS E R oL RN §®
# 3 P B |7 i Hpl % B 2 » |validation of a device for 1 E2REFFE o R
BB E |8 Rk lateral impedance and §L A& 2012-12-7~8
Iy local characteristics
’ measurements of solid
oxide fuel cells
102 |F iR T (B4R R £ % |Evaluation of +O% |4O%F /I8 ,5% | 2013 |1550-624X, Journal of Fuel |5 *+ £ jisgy | SCI 1.14
;;x T [ §ot 3 e 7| Protectivela0.675r0.33 #8:2080 Cell Science and
@ A AEE | F 4 onge g s (MnO3-d Coatings on R Technology, 10,
2 }% » 7 Ml B AE 2 IE Various Stainless Steels 021004-1~021004-6
' . Used for Solid Oxide
it Fuel Cell Interconnects
102 BRED | BT R A ;‘f % % |The Development of RHE |FIREFELY | 2013 (R T ERBEAEHMIEG |(FEER

i AL il

ff_::xif';"”]'—] ; L

Plasma Sprayed

PSR SR A

EHAEEHE EFE 37t

51




ST E SR

FHEy

Ey

FRETA B R

Metal-Supported Solid
Oxide Fuel Cells At
Institute of Nuclear
Energy Research

AR R L

International Conference and
Exposition> ¥ B @ % 2 3£ 4
et d
2013-1-27~2-1

102 | B g |¥ra A7 3 #r3F B 2 |Development of Eiglg |FEEEHE,; [ 2013 [ 2013 EmEE G SR RP 6 R
# 8 T B | &% 4 33l B § [Metal-Supported SOFC arzt AP T A 5 2013-05-24
s B |1 g s e | StackatINER T LA
Z it 3 B
102 (B g% |"% e snédy s ds|Electrical and B |FE R Hap, | 2013 |7 £ Eg”_,g £ 5 ¢ 102 WP €&
# 8 RPN | M sk et 7 45| Microstructural [ EEE SAPHAE
8% S B |4 4o 2§ s | Properties of Ceramic 2013-05-24
2 ) Protective Film Coated
b v 1 Stainless Steels Using
Pulsed DC Magnetron
Sputtering
102 (% B 427 | MGE A F A § 1 4~ |Fabrication and ﬁc%} § |Z O EE | 2013 2013 EE € E ¢ W2 L (FM 3R
5 T |l T s 2 %) & e |performance test of a BaT R A A4k 4 F 5 2013-05-24
BB A 4 low-temperature solid O
2 ‘ oxide fuel cell
102 (BT |£FLHFFLF 1 |Residual stresses in the $O& |[BO=;% ==, | 2009 0257-8972, Surface & EREY 2 kL SCI 1.941
#F B |$ % K % ¢ [atmospheric plasma =iy Coatings Technology
g1 5 5 B |NIO/LDC 1 f& 2. Sgﬁyed ’\t”(IJI_/LDC a“‘;dg
2 s o of the metallic supporte
% AT solid oxide fuel cells
102 (B iR | P dT $t B & | Aging effects on HO% [HO=%;EFOZ; | 2013 |0378-7753, Journal of Power | R #+ & s ] SCI 4,675
55 B |§ 14 4p 4 3 4 g |high-temperature creep %O N, Sources, 241, 1, 12~19
B RREE B LHENT R prc_>perties of a solid ERTR
z 2 B oxide fuel cell
T AR glass-ceramic sealant
102 |BEZET |2 RF TS #|The Development of| F il |3 Résmm5e,; | 2013 |22 -1 HpF; 215 8> B & ety 7
P S O Ll P SR _@ﬂa._g' : Nature Gas Reforming w0125 F 124~137
BB R | € e R Nano-catalysts with High
2 Temperature Stability
102 [ 247 | T 7§ i 4 |Simulation of Glass HOW  [#O#;#8O%%; | 2013 |Key Engineering Materials, | ¢+ £ i 7| El
3 T e |2 58 3 24 5| Molding Process for Pl R 2 E 573, 131~136
B R R (A -ifﬁ—f%?iﬁiﬁ— Planar Type SOFC
Iy 5" Sealing Devices
102 B3 | & SOFC # ji¥% |Development of Solid T3 E (A F 42 | 2013 |Journal of Physical Science | B ¢ £ jisgp 7| H
R | ER® Oxide Fuel Cell LR, and Application, 3, 3,
2k g R Technology at the 1 175~183
2 Institute of Nuclear
- Energy Research
102 |B 7447 |SOFC BOP 2 #1|Design and development | %< % |gg+ 3, & §; | 2012 (International Journal of EREY S L i
# % T M |2 #1 & 2 m g |of major balance of plant qg r,é.yfg Energy and Environment,

components in solid

Volume 4, Issue 1, 2013,

52




SHELTGT -
R 3 S P oxide fuel cell system 73~84
Z
102 % B4 % |uDMFC #g 4& s |Effects of Electrode| #O% |pem;%O=; 2013 |5 L= B2 F1aFikt (AN ER(2H?)
;ﬁ; T [Hr T Struc_tl_Jres_ and Methanol 20% ,?Vumﬂﬂ;—fg ERCALEEE o
GRS 2 B R Modification on uDMFC 2013-08-22~23
2 ,% + Performance
102 |3 @ %47 [Sol-gel i £ =[Study of Sr2MgMoO6-5| 4% = |[fl2 ®;% O ; | 2013 ErREas P [Ar ¢R(2%2) (&)
.}g Y SrzMgMOOGO # % |powders sysnthesis by ¥ REYN AR E WML E
B R |2 RS R sol-gel method and effect mF 2013-10-04~05
Z ot PR of calcination condition
' on its impurity phase.
102 |% g% |£2 (GDC-LSM |||Performance evaluation th$ 7|35 05k, | 2013 12018 ¢ MR PE R § & (FP §R(2H )
# 4 % 0 |LSM)4F £ 14 48 4 |of anode-supported solid BT, IR 3
SRR |2 R 1 e e 0Xide fuel cell with 2 4 mOR 2013-10-18~19
2 % 2 81§ 7 2| (GDC-LSM || LSM)
Py composite cathode
102 % B4t T | &% e 4248 37 | Microstructural ¥ AE [l mA | 2013 2013 ¥ A B E e T (AP € (2%H) )
# 8 T HAE |§ 1k e g 3 i |Characterization and k- Sk < PEE LA
2 B |8 I 2 g= g |Blectrochemical _ 2013-10-04~05
2 impedance spectroscopic
' analysis of the pre-oxides
on the surface of metallic
interconnect
102 (F g |HEF % 28 T |The effect of preparation | ¥ %k | 29,38 Rde; | 2013 |5 > B &; = it ¢ 3% B § s F
T HoE | s |procedures on the 238 #8504 (APCAT-6) » £ # M™% ¢
PRy y.|performances of ¢ o s 2013-10-13~17
3 (P/CeO,/a-Al,0z) |PUCEO/0-ALO;
] (425 S A o catalysts in the reforming
P of natural gas for SOFC
102 |B BT |SOFC # 7 & su## |The long-term operation A |ReH F17;| 2013 |$AETREBHETAE AR ER(EHET)
43R B |41 A 2 E pi Ry g [Stability test of SOFC HE R BRI g )

2R R W system with natural gas # e mOE; 2013-10-04~05
Ey X 0,2 & 5tk
Ofs
FHHE 3T H APW25 WA R - Fp ERAF 265)

= BT A4 403
afd [arnr = & (A)
b AL | b s 15 % (B)
#%£(C)
1 D)Rir g £ A

53




SHELTGT Sy
v B F gL
R | v R I I 21 L%;};F i dusn i E-MAIL FEEE RIS | A
102 | sEnfe | ROP b a | SOFC 4%, FELE
XY WAL
g R 2Ly AR
102 | gaEwET | #04 b a SOFC & 7 st PR e TEE
e =Y GRS B RS
85 g B a4 41 (1)
Rt
102 [3E7re | 203 a a | ALOs st~ PR AL
XY 2 (R.M)(Zr,Ti),
kR R O74 1% % SOFC &
i 2 s
GE
102 | 3E2E% | ®Om b a | ALOs# e~ i ¥
XY 2 (R.M)(Zr,Ti),
% R Ora it 5 SOFC 7
i fn Lt Eeh)
GE
102 | EZHET | ®OF b a Al,O3 3% & » A
Il Y (RM)2(Zr, Ti),
ERE Y- Ora i€ 5 SOFC T
y 13 L e g
g
BT A4 CEL1A L4
= FHMFHRA(E)
anp a = e e I
i ﬂ},] EN| 3 4o L 1 b Ez
b 573 b %/ 2005/01 4ot c k™
e 200501 | d # 4
cEE [dHw
d ¥iv | (EFF
P4 ia)
P e e v
e (ke sper | PRTEIAN chow | maew | wpes ewe | PURPTERTOTERT ) g Dege | ews |PRETE o
102 [3Enf |- msfonjrp| a C | 2008/09/11 | 2012/11/14 [EP2166602A1 |3£4,f%; | 1%#= * | 2008/09/11 | 2028/09/10 | b
TAET | ales 25,
D Ak LS & TE ERLY

54




SHEEREHS By
F R A &?’éﬁ:ﬂ, B % 7
e BEEE R 3%
PR iREE A
(SOFC-MEA) 2. 42 A
102 [BEs | E 4 & aa sl b 2010/01/19 | 2012/12/18 |US8,333,125B2 |34 #; | +:4= =+ | 2010/01/19 |2030/01/18
TEFT |#plEEy M2
ek 1z,
BB E 2 2E;
o 5 a4k
102 (%24 (Bl i 2 d 2008/03/12 | 2012/12/28 |4+ % 5166080 |2 & i2; | 347 #+ | 2008/03/12 | 2028/03/11
THET ARG s (p*) 1,
L R ERR A R % 7]
BEEE |XR2R SEH
Tt 3
x4
102 (gEZER|FFAREZETR b 2009/10/29 | 2013/01/29 |US8,362,388B2 |+ #=&; | 247 #r | 2013/01/29 | 2031/06/26
RAFT|NVEDREF EFE Eig e
Hopre ko8 7+O4e;
BF R 2 £izg
T ¥
102 |z |fFREEET Jﬁ a 2009/06/26 | 2013/02/11 |1385042 o er | 2013/02/11 | 2029/06/25
THFED | VIESREFF B
Hrs ko |B
o 3
})% ¥
102 B g B AR F v R e a 2009/07/03 | 2013/02/11 1385851 + &2 | ey | 2013/02/11 | 2029/07/02
TAET (2 AHWiE 2 gy
Hprd Oz
0 3 £z
})% ¥
102 |B Rt |3 Hn BAEF - pn d 2008/03/11 | 2013/02/15 |4+ % 5198908 (% s x; | 247+ | 2008/03/11 | 2028/03/11
THAFET (HAp et AR (p %) E R
B R )Y 2RG TR a7
S B2 |k 2 pIATE TR ER T
B R
o 4
102 |3 F BT B a 2009/10/23 | 2013/03/01 (1388083 A% F 8 #r | 2013/03/01 | 2029/10/22
THAFT | Exn A2AC
e IWE
i
B

55




ST E SR

Eo—

H—m

102 |B R | THEAHEF PR d 2007/08/02 | 2013/03/08 |4 % 5213014 |42k &t ; | 5=+ | 2007/08/02 | 2027/08/01
GRSl EE AN AT #1ik ) (p #) 3WE
B ERAP T
BB E 2 SR ]
)}"% *
102 (B g2 |5 mE2 Wik T b 2011/06/27 | 2013/03/19 |US8,399,143B2 [+f3= #s; | +:4= =+ | 2011/06/27 | 2031/06/26
THET AL P ET e
L R K A
3 -
)}"% H
102 (B g4 (BN ALY PR d 2008/04/30 | 2013/03/29 |43+ % 5231080(+k% §; | $24= =i | 2008/04/30 | 2028/04/29
THFET (PR s“—'?,%éﬂ“m (F %) 1,
FopFer k|2 (HAgs )P 2% 3G
BB E B2 RETRTA 2 Y
o BIATR TAL A ENN
thx %
102 |gpep |epvms 2 a gy b 2009/12/14 | 2013/04/09 |US8,414,975B2 |38 £ 2; | $a= =+ | 2009/12/14 |2029/12/13
THBET [T 22 8%y e
Foakrer k
BB E R
)}"% H
102 |Bop it |[BAL g g el s b 2010/09/02 | 2013/04/23 [US8,427,174B2 | % j5 i#; | $2#= =+ | 2013/04/23 | 2031/08/23
TEET a&if%@iﬁt‘ it B
Forer k| B RS £ %7
Y B 2 ”’w‘éiﬁi‘i?ﬂ%ﬁ £ 0%,
& * AL AL
AP
EFr AN
ERcr
102 (B R |FMEF g e a 2010/03/12 | 2013/05/01 1395366 % 5 | e er | 2013/05/01 | 2030/03/11
RAFET Prhirier A2 B
Poabrer o | B AR A £l 39,
AERBZ B2z HERIER £ ik
& * A2 AR
R
e
EN-)
102 s | F R F R a 2009/10/30 | 2013/05/21 1396590 i i, | trAmer | 2013/05/21 | 2029/10/29

- @ %

FaF e
& L e
*»&.Eﬁ]z{ﬂg
T s
WL,

T R
400w B o

56




ST E SR

b0

H—m

102 (3R BT HFEFH d 2008/05/14 | 2013/05/24 | 3% % 5275679|% 55 i&; | +242 #r | 2008/05/14 | 2028/05/14
TAFR |BEFLHLEF P (p*) I
PEE i T 2 RA 39
SRR | E B g
Jis ™ ER Y
o
102 |3 g At [ E B+ 2 a  |2010/01/08 | 2013/07/01 1400195 § o & | pA=5 | 2018/07/01 | 2030/01/07
TEET AR,
s i ¥ iz,
Ex-2-3 2 43k,
Vo "HE =,
SREY;
LA
LY
102 | BB R B EYOET b 2010/03/09 | 2013/06/04 |US8,454,355B2 |34 &; | +:4= 7 | 2010/03/09 | 2030/03/08
TAFR (L PRI FTRER B 5,
P A
3 19,
T * EN-SH
+ B
Fgi
102 (R (S aekd ki s H a 2010/10/26 | 2013/07/11 {1401208 ¥ F A5 | PAEer | 2013/07/11 | 2030/10/25
RABLT | £p B
g i £ 4 3%,
SUFE B A L
/o
102 [ B R 2 [T s p B it Rl a 2008/10/30 | 2013/07/11 |1401456 3 2%, | A= e | 2013/07/11 | 2028/10/29
THAFR AT ER =4,
g i e
SRR Z B,
Je* +r9;
¥k
102 |32 | L E ety e gy a 2007/11/30 | 2013/08/11 {1405363 35l | Ao | 2013/08/11 | 2027/11/29
TEFET ¥ R SR
ke k £ %9
RP R Z % s
T ERCE ¥
o
102 (gt | TR AT e LM b 2008/12/02 | 2013/07/16 |US8,486,576B2 |4z st ; | 247 #r | 2008/12/02 | 2028/12/01
TAFR|TBAER LR 235
FprE i 2
S E 2

57




G- EadE B4
J
102 [t |— b s 8F a 2009/08/12 | 2013/08/21 1405609 1 &; | e | 2013/08/21 | 2029/08/11
THER | RBRY AL B 1 E W,
s | R R 1 a7
BB E | R Sk il R
& M 3P AR B A%
102 |B R 2L |- A N EEF a 2010/7/23 | 2013/10/1 {1411154 ¥ 2, | Pmer | 2013/10/1 | 2030/7/22
THAFET [T R 2 BB =i
LR Y-Sy S Az,
BB RE R |FS RHE,
T * HEE;
TRl o
102 |B g s |- EFAGEE R a 2011/1/14 | 2013/10/21 (1412714 % < 1 | #=#¢ | 2013/10/21 | 2031/1/13
?“/é);]}.g: »“T:/é_,l‘/gﬂi %i"\rf;.,
Pk g N,
BF R 2 Fk5%
}% #
102 [F g |—f6- F ftA ¥ a 2010/11/09 [2013/11/01 |1414101 3@, | #A=47 | 2013/11/01 | 2030/11/08
i LRy S
ibtﬁt':*’k’ ,f‘ l¥ ILE?;'\“ /%lﬁ”‘ ‘:vEfff;Pc,
AP RZ |RERSEE ALY 3 e,
Je* ﬁi% 75
RizA
VEL &
3343
102 (B2 |FEF PR a 2010/07/23 [2013/11/21 (1416787 $ 4 | PAmer | 2013/11/21 | 2030/07/22
THER |2 A RRERY FiL
Pl i |2 2 HiE Az,
SRR RHE,
T HE &S
A F
102 | B gt |l e e e HF T d 2012/03/13 |2013/10/04 |43 % 5376384 (i ~ ¥ ; | $24=#¢ | 2012/03/13 | 2032/03/12
THABT |t e ® (p#) $519;
e R4,
AR 2 R TEE
T * ey
thp i
IF R EL
A
ImE
102 |B g st |[—f- F itati v 3t c 2010/12/20 [2013/07/31 |EP2450994B1 |% 55i%; | 4= #+ | 2010/12/20 | 2030/12/20
R B I s ok 1%

58




ST E SR

A — 32

H—m

hor

s i
BB
)

— = F ivpla R
B E kR

w5
B
%7
RizA
RS

354
102 Bkl AL F Mgl R e 2013/03/15 AR | BT
AET B AEELERE w3

Vi
gz

o

oo e

)

B
FHE A
B RN
if R

102

o gk sl
T
g
R

I 8B vy
T @h

e e
on
!ﬁyi/_,zﬁ
il
W

FEF TR
B AEELEEY

2013/03/15

g
+1¥
By,
FHE A
T ek,
L

PAm et

102

N Rg
13
3

=

bl

el
s @
*szﬁ
bl
W

AL BT
2 RJR xR Bk

2013/03/18

T R®
EHE
Ehy,
25 4
HER4L,

ARt iF

PoEm

102

R
THAET
g i
BB E 2

e

EHAHAZFEF
T 2 B
2 g

2013/05/03

T+ RE
By
EHE,
b5 4,
A R4

A2t iF

PR

102

%R R
TABET
Poprer
AR 2

B

P w R £

2013/06/21

FEACH
BOH

PR

102

R
TAFT
P i
BB 2

i

B it T4 3 H fE §
R

2013/10/4

ADEAEH
5 Lk,
FEACG

PAE

102

B R
THET

Bwfeign AR

2013/10/11

PAE

59




GRE oGt s
il BOF
méﬁﬁ
e
102 | F@yd PRz ok 2B a a 2013/10/2 FRik, | PR a
THET A RF e 5E R4
e
102 (B Mg kzd 255 a b 2013/10/21 FRk | PR a
AT (PR e 5 R4
P k|4 TR
B
gﬂ e EB29E ¥ ;?@l—d 9 i
T~ FpEFE L £ (9)
‘ﬁf“”’”"“"‘]/\%}uruMN»" 1"162/’662
*R s * R feFat g ¥ DEE i3
102 |5 YR T F T HME L ALEF R R 8 (SOFC)H Y sl R f iR i 17 | Fli2 B, 3 a3 4l & e % 2012 iy TEAmRAT
SR 425 4 (5 3 %K)
102 | R 2R T A FTHME A |IKW BEF 2R T8 2 RIPANFFI P 20124 | 2w ¥ F 0 78 8|7 2k s &) 2012 P [
AP R R i PR
102 | BT A3 T4 L BT EL 2B R R LAY £07;20#420% 2012 AT S TR
_s‘u';;} % })% *
102 |% '3;’»1' # g L HNE i |F% SOFC & » B2 4R 8 2 5747 87 vk L) WO7;i20z HOX 20%K,;%0E 2012 PR S £
BB E 3 )j‘&”*
102 | B RT3 THE 5| AR SR TS HERE - A ARENERY  (HOW FONFOR 2012 it St LiE
BB E 3 )j‘&”*
102 [FE¥ET 4 #F R Hiee 5 [SOFC T4 34k & & F ot A BRIL A 47 (1) HO* 2012 I ERTEIEEy
e )%w
102 (3R 2R T 4 8 % e % |ZnO 432~ (R,M)2(Zr,Ti)207-d i 52 SOFC % f% ’F*‘H ¥ g O%F 2012 bR ERTETE
R R R HE 1- B
102 [FEHET S #F TR L7 N AET 5 R T 2 AU R B T BT R I L 2012 P RS
AFBE 2
102 |% },’Lb’“i' BT HE | Rak E U St KW B AGF P R B s & (R S 9 RS BT 2012 ek Ay AR
HHE 2 T Rk iR H
102 |32 %i»u’ FREAEE KW ARRGF MR8 s Af1 ATl (Bed g mB e ¥, 2012 it AR
BB A AR

60




ST E SR

FHEy

102 | BiE vl T 8 THINE 5 (RE R E S E 2R P HRRES AP RL D RAREE AEE AN 2012 [ry=pn e
BB EZ
102 B pt R # AR L R R AR WA T R NI ARART 8 F AT 8 HG T2 54 2012 s AR
SRR B PR A BB R RABME R
102 [3E2Her#efkis |54 203 2M%5 37 BRELCHLEHEHPERE |25 @ 2013 L 1B
EE -2 % B¢ 24472
102 | g 24 E 4 % T v i [4L 2 B %4 ICACC-2013 12 L3R % EHE 2013 PR ECEES
SN
102 (B EPBAETAFTHME G| AFTRERN* BICVBEEFERFEB2Z 7 T (B2 KOTHEOWEO R 3 O 2012 AT A Fy AR
S EN X P=¥3
102 |BEYoR T A 3 T Hmed k| E ™ 3 e sk § K (vie s £ HFZF AFEME T 4P B 2012 PR o R
- 1
102 | B b e g T f B R e F CERUA B EAFARALT CR T (32300 78 AT R 2012 AT AF oy AR
SRR ¥R F AR T
102 |FEZHTAFTHNE HERBET R L A2 EFMERFF PP A2 WUR 2P RHE 5 RS FL L EHZH A% 2013 Lk PR
Rl (il B 3SR B
102 |FEwk s s T8me |YSZABBAFALF P FWET R 20 FETRRRER (233,350 HG 9.3 25y % 2013 AT AT PR
SN X FUFR
102 |3 & f“mm FRHEE B REE AT RHPTCGA) R PGP inE F B 24F | AF 4P B 88 5 2013 s R
BB E )f%?f ;A}
102 [# % w' T4 4 T L |SOFC B 258 ISR B 58 T 3% Rl & 45 TS LR AR 2 E 2012 it PR
BF R
102 \# '5‘-”’**' TH T} A2 B RGRET TR AR P RETE T (PERIFO G TR a3, 2013 P A R
g B R ﬁ#%ﬁ'L?}‘{—Wb}g‘p FRE AR
102 |3:& ’2’“1" TAFTHME ARG R BB ERATE N E ey R TR TR E Y b 2013 ekt JoR S
BB R R
102 |5 ’e’“i' T4 T pars |3 RAE AR TherMax500 2845 (e 5 3 (% 245%) ¥ A2 300 4P B 4R 2 2013 ry=gn TEEAL
BF R R
102 |3 & M' THFTHE LN UREE CREFREPRF BT REERTREA S (HRE AP B E A RE S 2013 ki PP 2 PR A
BF R +
102 |5 & *’*‘f' T4 T HNE 5 |MSC SOFC ¢ # st Rl 3k iv 42 A BRI E LR w3 X AR 2013 P HL P 2 B LA
LEREZ Y ImE 2
102 | iR AL A T HME kB iRy fof v A e S s 47 £ 13 R B AR AR 2 2013 P S
-3 X
102 | B R AL R 4 A T Her & |1-kW SOFC 4 & i Sulf & K3 & m i iz FETE AR H AR T 1EE; 2013 Fo A A FLAR
NP B e ﬁgwgiiﬂ,gﬂﬁiﬁ,g,;J
102 B R AT gD A st TR B R G a gt ¢ NRER FliE R 2013 P ET A I REE 2
LR E
102 |% E*’H'wﬁ’}*?ﬁﬁﬂi’ i |ALp &8 40 SOFC XIN 423 ¢ 4 R4R 4 LT 2013 PR NRER 2
SRR R

Ty IEEREL 130 &

61




SRR H—Hay
ks 1102 ERPYFAELLT R

Piae A7 102 # RPEBFEW P )2 ki kL 3L AL L2 v 4

PR RERET AT HE g R

gﬁw:ﬁ LR ot

FHELAALR —

1. gzm13¢: PR T S A Lh B | W% SOFC cha LHIFH B » © & r i & 40
Q)P AR R TR FEPF | EFESIE RN ER T e L RERET
(2)ra EAE AL T A B T BT et *J')ilrﬁ’—" BRFEBAeIE o g h AT hdp B
F(B)F RE R or 2015 BT A B | P E P e d it > AZREP A ER
iﬁirs * i 5 (4)SOFC Hojkea & & 473t T m;bfé_ » 41i B SOFC 372 2 ¥ chg B
Tt ARE ; (5)2 * R R B KA G T| PR E I EFRR T iz o B g
ZREAESELE o HY ZERATE | THREE2Z SOFCH T k7 & & RE > 1

p
THEEK
SOFC = éé}—af-_g , éf%‘)ﬁ%@%iﬂ}lﬁf s EEwes
A HRFEE CHP ki dk 3 ERl»c s -

2. LR iR ’bbarﬁﬁé%\ - = L°“/f§@“§_?4 EA LA E R
He FTARL CHHEE BV | bt T S SOFC A £ MR | 2 L0 B
EEE > ZHFREFELRTHIT A ?Ufi’ B EREE S p L2 o
LR T2 SOFC A £mp | Lio| st RPN 2 JET 5 1 > SOFC #jiFchs B
gk 7 LEF P 4vid SOFC HiiF B > B © B4 g i £ o ** F% #i9f SOFC i & 34
Lokt SOFC Faii 4 S W% 2 BP 4 (34 > 3R 2 g IGERE2L N L 2
o VIR E PN 2 PR AT o

S EftEERM FFEF RS P AATR cELOPRFFRRHBL BHFLEFHIA
W TR R RE NS T AT PR HE D Y EEORREK
AREE > FR SR O P2 HARIE B U F & TR E T R R R
%o 4vid WP SOFC A $4d2 24y - @ % | fab £ BAF A FIAT P ¥ HERE - L83
A A2 T % &% SOFC - Rp$FeirermdpsaphtoXins @

o

FERUGAZTS P EET S HALET 4

A RPN ERERORET S BT A wé%z.ﬁwwm&i, HRZERZWETE * Rz
o BT LA P e R A L AR R @j’wiTmFﬁ‘mL%’”
ﬂ?%?ﬂbﬁ,#ﬁﬁ%%@ﬁiiﬁiﬁﬂﬁm%&ﬁé%ﬁungo
Jedt o g ot o EBRGRLT R B Y F  F AR EMBTR S o EiRAp 2 Mt
&ﬁ“‘éﬁg SOl A R AT R Y PRl R VN B VARt
oo ik SESLII -

Bl e Bl sE G E T‘?"E'!’#- = IS e

62



STESGEHE

3 SOFC & ¥4 e} b ~ BB R & 173l i

B
4 AR 54 SOFC A ¥ 8% > AER

=3

R PR 4 R FES - AR RE £

it
HAEPHE S IF R L AIFTERF R B E 2 p
®

63




STESGEHE

SVES T EE ST RS 1

1Wﬁ§%ﬁ?%@ﬂq*&&;ﬁ%%ﬁiﬁ%iiw

BES

B4

Lok 2%
28 wug

PR LA BRI R R T e

FREC  PEAFLH

FHEZAALL

5 {iﬁ’fﬂ’ gL ArdpE A FEHmE
iﬁﬁ CHERE L S B e EE
TP R LIBAIFTRA F ARG EHT 9K
WRE LY ERHTRG8E B
BREN LR  BEAER B RGN
L Y R Y i S . Sl

1. &1
Ll'

LA E AR BRS 4L,fi4;t -4
2 SOFC % 7 &3 » ¥ Wp A5 A i M
A._l_,—)J-e}; 86*9‘2'\4\2""'1‘]7\?"%’%\'%7
AEFEFEEIR 0 4vid SOFC 4p M A
¥z Fkrz HE 0 B LA 47 SOFC 24 it
PRREE RPN

(‘H}

HHL R

Ly O @ &iv2 KW & SOFC % 7 %
Foo % E 2 45 3@ 500 hrs > 38 6 A2

Zdad O Pz £iFs gL%ﬁzkfIﬁ,gp%fr;{ M

RAFFEEHER L > N ERHEFE

S NG T30 W E L B RS
L3 SR SN S NG‘gf_E. e iE 98% 1
BN RS 47k A
4. J}?‘Zﬁ?ﬁ%ﬁ , ;}iﬁ;@c’}gf; ”_fgf é_?—_f:f.f%ﬁf ’ l;ﬂ-‘l‘;ﬁj’i 53}%}7‘1’ B HEREL 2
wsﬂwma\mgwmﬁ#r o B RPEEY S AL % 108 & R A5

}:@;'Jﬁ‘ﬁig% _n.IEE] °

#egr 2 QO fH40#7 § Prie 7 3Lk & 1%
/%‘_ o

3 E 103 E 1 ERPL O EHHE
AT MEA 2 2 35> 215 R
A SOFC 4 %482 24 -

3. &#rp @2 T4 A(ASC 2 MSC)fn#-e
T A B Ib - B iﬁ*LiLﬁﬂ?ﬁ
™ 3L o
5. W% 2 S SOFCF# 2 2 £4 Bl » |1 § o R% SOFC #jirz 2 44 4 ¥ it
X p}z*,\_ﬁ# P e iﬁ& e ey T ST }d»%f}:‘i%m#g_f'}%ﬁ % ALE o
o8¢ BT SR L > PR PEERAN M AEFETBGST ERAR
SE L RFAT AT FENR L FhT G| R VEEREOE R RRZ AR

lt}_’_o

@:if—ﬂﬁ%%é,%ﬁgﬁﬁjﬁ
Migd > FPeEEAET L G0 R

n SOFC &2 2 i enviF B o

64




