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1. [Evaluations of the residual strains in the plasma sprayed multi-layer electrodes of
the solid oxide fuel cell] : The advantage of porous metallic supported solid oxide
fuel cell (MSC) produced by APS process is to have a SOFC cell applied in the
harsh environment with large cell area and effective production cost. However,
through the spraying process, residual stresses are unavoidably developed in
coatings due to the differences in thermal expansion coefficients, and different
cooling conditions between the coating and the substrate. In this study, we
investigated the residual stress of each membrane electrodes, which under the cyclic
redox treatments. The results show that all of the components of MSC (LSCM
buffer, NiO/LDC anode, LDC buffer, LSGM electrolyte, LSCF cathode) reveal
compressive residual stress after plasma spraying. However, the stress states of these
components become complicated and irregular after the redox treatments. The strain
state of both LSCM buffer layer and anode were changed from compressive to
tensile. We also found that the original stress state was changed when the upper
component was deposited. For example, the original stress state was 0.78% in
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compressive; after the NiO/LDC anode deposited on the LSCM buffer, the anode
side of LSCM revealed the compressive strain with 3.34% and the matrix side of
LSCM revealed the tensile strain with 10.65%. Two strain states coexisted in a
layer resulted in the coating failure occurred in the interface between the opposite
stress states. Therefore, the redox treatments indeed affect the strain state of the
MSC components and the influences on the cell durability should not be ignored.
The more research results will be described in detail. (SCI)

. [ The Effect of Plasma Spraying Power on LagsgSro4C0g2Fes0s ¢—LagsSro-
Gap sMgo 203 ¢ Composite Cathode Interlayer Microstructure and Cell Performance] :
The metal-supported intermediate temperature solid oxide fuel cells with a porous
nickel substrate, a nano-structured LDC (Cegsslag4502-5)-Ni composite anode, an
LDC diffusion barrier layer, an LSGM (LaggSro.GapgMgo2035) electrolyte, an
LSCF (LapssSro.4Coo2Fe0s03.5)-LSGM composite cathode interlayer and an LSCF
cathode current collector were fabricated by atmospheric plasma spraying (APS).
Four different plasma spraying powers of 26, 28, 30 and 34 kW were used to
fabricate the LSCF-LSGM composite cathode interlayers. Each cell with a prepared
LSCF-LSGM composite cathode interlayer was post heat treated at 960°C for 2 h in
air with an applied pressure of 450 g cm 2 The current-voltage-power and AC
impedance measurements show the LSCF-LSGM composite cathode interlayer
formed at 28 kW plasma spraying power has a largest power performance and the
smallest polarization resistance at temperatures from 600 to 800°C. The
microstructure of LSCF-LSGM composite cathode interlayer shows to be less dense
and composed of smaller dense regions as the plasma spraying power decreases to
28 kW. The durability test of the cell with this optimized LSCF-LSGM composite
cathode interlayer gives a degradation rate of 1.1% kh™ at 300 mA cm™? constant
current density and 750°C test temperature. (SCI)

. [ Creep rupture of the joint of a solid oxide fuel cell glass ceramic sealant with
metallic interconnect] : Creep properties of sandwich joint specimens made of a
newly developed BaOeB,03eAl,03eSi0O, glasseceramic sealant (GC-9) and a
ferritic-stainless-steel interconnect (Crofer 22 H) for planar solid oxide fuel cells
(pSOFCs) are investigated at 800°C under constant shear and tensile loadings. The
creep rupture time of Crofer 22 H/GC-9/Crofer 22 H joint specimens is increased
with a decrease in applied load for both shear and tensile loading modes. The given
metal/sealant/metal joint has a greater degradation of joint strength at 800°C under
prolonged, constant tensile loading as compared to shear loading. The tensile
creep strength at a rupture time of 1000 h is about 9% of the average tensile joint
strength, while the shear creep strength at 1,000 h is about 23% of the average shear
joint strength. Failure patterns of both shear and tensile joint specimens are similar
regardless of the creep rupture time. In general, creep cracks initiate at the interface
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between the (Cr,Mn);0,4 spinel layer and the BaCrO, chromate layer, penetrate
through the BaCrQO, layer, and propagate along the interface between the chromate
layer and glasseceramic substrate until final fracture. Final, fast fracture
occasionally takes place within the glasseceramic layer. (SCI)

. [ Development and application of SOFC-MEA technology at INER] : The Institute
of Nuclear Energy Research (INER) initiated the development of the solid oxide fuel
cell membrane-electrode-assembly (SOFC-MEA) technology in 2003. Now,
substantial progresses have been achieved on the related techniques. Fabrication
processes for planar anode/electrolyte-supported-cell (ASC/ESC) by conventional
methods and metallic-supported-cell (MSC) by atmospheric plasma spraying are
well established. At this stage, the maximum power densities of INER’s ASCs are
652 mW/cm?® at 800°C for intermediate-temperature SOFC (IT-SOFC) and 608
mW/cm? at 650°C for low-temperature SOFC (LT-SOFC). The power densities of
INER’s MSCs are 540 and 473 mW/cm? at 0.7 V and 700°C for a cell and a stack
tests, respectively. Durability tests for ASC/MSC at constant current densities of
300/400 mA/cm? indicate that the degradation rates are less than 1%/kh.
Comparable or higher performance is now achieved with respect to the commercial
cells. Innovative materials, structures, and the fabrication process for SOFC-MEA
are improved to upgrade the MEA qualities and enhance the cost reduction. The
diverse SOFC-MEAs are developed for specific issues to simultaneously solve the
problems of energy and CO, greenhouse effect. A 1-kW SOFC power system is
designated and a pilot-scale production line of SOFC-MEA is constructed and
operated at INER. Efforts are continuously input to solve the fatal problems, select
the best type of SOFC-MEA, and assure the right choice for commercialization of
the SOFC industry.

. [ The Comparisons of Electrical Performance and Impedance Spectrum for Two
Commercial Cells]) : A Solid Oxide Fuel Cell (SOFC), a kind of fuel cells (FCs)
converting chemical energy into electricity directly without mechanical parts, has
the potential for clean and efficient power generation from a wide variety of fuels
ranging from hydrocarbons to renewables and coal derived fuels. The Institute of
Nuclear Energy Research has been committing to developing the SOFC technology
since 2003, and cell test is one of working items in the project. Cells are the most
important components in an SOFC stack, which are responsible for electrical output
functioning as the heart in human body to the stack. Before stacking, it is essential to
examine and evaluate the electrical performance of the cells that could be used in
our stacks. There are two commercial cells tested in this paper. For both cell A, an
anode supported cell, and cell B, an electrolyte supported cell, the cells with a lower
open circuit voltage at a higher operating temperature is contributed by Nernst
equation. The I-V curve for a lower operating temperature with a steeper slope at
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the low current zone is credited to the increase of activation polarization from triple
phase boundary. Making a comparison from cell A and cell B, the electrical
performance of cell A is better than that of cell B due to cell A possessing a lower
total resistance at the same operating temperature. (SCI)

. [ Plasma Sprayed Metal-supported Solid Oxide Fuel Cell and Stack with
Nanostructured Anodes and Diffusion Barrier Layer]) : Plasma sprayed LSGM
(Lap.gSro2GapsMgo203.5) based metal-supported solid oxide fuel cells with
nanostructured LDC (Cegsslag4s02-5)-Ni anode and LSCM (Lag.75Sr0.25CrosMngs
Os.5) diffusion barrier layer are developed in our institute. The non-sealed single
cell measurement configuration is applied to test the performance and the durability
of a prepared 10x10 cm? cell. The tested cell can deliver the remarkable power
densities of 543, 480, 352 and 214 mW cm™ at 0.6 V for the test temperatures of 800,
750, 700 and 650°C respectively. Results obtained from long term durability test
show this cell with a porous Ni-Fe metal substrate, a porous LSCM diffusion barrier
layer, a porous nano-structured LDC-Ni anode layer, a thin dense LDC isolation
layer, a dense crack free LSGM electrolyte layer, a porous LSGM-LSCF
(LagsSro.4Cop2Feps Os5) cathode interlayer and a porous LSCF cathode current
collecting layer has a degradation rate of ~2.2% kh™ during the test period of 3,700
h at the conditions of 700°C and 400 mA cm™ current density. The redox test shows
this metal-supported solid oxide fuel cell has a redox capability for the hydrogen
off-periods up to 2 h at 700°C. For the hydrogen off-period of 4 hours, the OCV
and power density at 400 mA cm™ decrease. The tested 18-cell stack in a sealed
configuration shows that it can deliver a power of 606 W at 800°C and 0.75 V.
Each cell in the stack has an open circuit voltage larger than 1 V. (SCI)

. [ The Development of Plasma Sprayed Metal-Supported Solid Oxide Fuel Cells At
Institute of Nuclear Energy Research] : Due to the advantages such as high thermal
shock resistance and mechanical robustness in comparison with anode-supported
cells (ASCs), the metal-supported cells (MSCs) attract more and more attention in
the stationary and mobile applications. The planar MSCs composed of a
well-prepared porous Ni-Fe plate as a supporting substrate, double layers of
Lag.75Sr0.25CrosMng503-5 (LSCM) and nanostructured Lag 45Ceg5502-s/Ni (LDC-Ni)
as an anode, a LDC layer as a diffusion barrier, a Lag gSro2GapsMgo 2035 (LSGM)
layer as an electrolyte, double layers of different contents of SmgsSrosC003.5-SDC
(SSC-SDC) composite layers as a cathode were successfully fabricated by
atmospheric plasma spraying (APS) technique at Institute of Nuclear Energy
Research (INER). A post heat-treatment with a pressure of 0.8 kg/cm? at 850°C for
4 h was applied to the sprayed cells to improve its performances. The measured
power densities of the MSC-MEA (Membrane Electrode Assembly) in cell test are
650, 568 and 443 mW/cm? at 750, 700 and 650°C, respectively. The durability
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tests of the MSC stack had performed for 1,100 h at the test condition of 400
mA/cm? and 700°C. The measured degradation rate is less than 1%f/kh, which
indicates that the MSC-MEA made by INER reveals an inspired performance. (EI)

8. [ Fabrication and Characterization of a Gdy.CeggOr-5 — SmgsSro5C00,-5
Composite Cathode for an Intermediate-Temperature Solid Oxide Fuel Cell] : The
anode supported solid oxide fuel cell of yittria-stabilized zirconia (YSZ) based
electrolyte with cell structure of NiO-YSZ|YSZ|Gdy,Ceps0,5 (GDC)|GDC-
SM5Sro5C00;-4 (SSC), is investigated. The SEM results show that the YSZ thin
film is dense and the thickness is 5 um. The maximum power densities are 608 and
104 mWcem™ at the temperatures of 800 and 600°C, respectively. The cell has been
operated for long term test and the results show that the anode porosity is critical for
the stability of the cell performance. The results of the variation of the contact
pressure between the current collectors and the cell show that its effect on the
performance efficiency is intensively enhanced at the high current density region.
(E)

9. [High-temperature (800°C) dual atmosphere corrosion of electroless nickel-plated
ferritic stainless steel] : Planar solid oxide fuel cell (SOFC) systems often employ
metallic interconnects, which separate and connect individual cells in electrical
series to create a stack. Coated and uncoated ferritic stainless steels (FSSs), are
reported among the most promising materials currently being investigated for the
interconnect application. In this study, FSS AISI 441 samples coated with electroless
nickel (~15 mm) were subjected to both single (moist air) and dual atmosphere
(moist air/moist hydrogen) exposures at 800°C for 100 h to simulate short-term
SOFC interconnect operation. Single-atmosphere exposures induced a uniform and
dense surface oxide layer of approximately 5 mm total thickness, comprised of a
dense and uniform Ni-rich oxide layer above a mixed layer of Fe, Cr and Mn-rich
oxides. In contrast, the air-side of dual atmosphere exposed samples consisted of a
mixed, porous and delaminated surface layer comprised of Fe, Cr, Mn and Ni metals
and oxides, with over 30 mm in total thickness. Comparative analyses of the single
and dual atmosphere exposures and resultant surface oxide layers, along with
suspected mechanisms and implications are presented and discussed. (SCI)

10. [Oxidation Behavior of Nickel Coating on Ferritic Stainless Steel Interconnect
for SOFC Application] : The oxidation behavior of nickel coated ferritic stainless
steel SS441 has been investigated. A nickel coating layer is deposited on the steel
which is employed in a solid oxide fuel cell stack as interconnect. The nickel film
is about 8 pum thick and is topped by an additional 4 um thick Lag ¢7Sro 33MnO3 film
on the interconnect cathode-contacting surface for the prevention of chromium
evaporation from the steel substrate. A 10,000 h 800<C isothermal ageing on 10x10

mm? steel coupons shows a continuous growth of oxide scales up to ~200 pm in

10



thickness on the surface, consisting of a 100 pm thick iron oxide layer followed by
a complex Fe-Ni-Cr spinel structure. A single-cell stack is tested at 800°C for up
to 1,226 h and an average degradation rate of 7.5% kh™ is observed. Oxidation
characteristics of the coating system are analyzed after testing. A Fe-Ni spinel
phase is found covering most of the surface area. This is attributed to the
intensive interdiffusion of iron and nickel during the stack operation and the high
intersolubility of the two elements. The Fe-Ni spinel layer initially forms an
effective obstacle against Cr out-migration. However, the increasing content of iron
in the spinel phase induces oxide scale spallation afterwards. In spite of that the
fast grown Fe-Ni oxide scale serves as an effective barrier against chromium
out-migration, the iron-enriched scale structure is susceptible to corrosion attacks
after an extended stack operation period. (SCI)
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PR e s @R EARRE R :.'Z»-Jf»%%_ »HCE P R0 E 2 270 MPai
4 2 3#E60s > BT E8mm-~ BEALIA2 mmz BexiEtk o
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ALIL, (x10%)

0 e, . . . . . .
0 100 200 300 400 500 600 700 800
Temperature (°C)

Bl 1l 7 ooz £04prp BARIE DREIEY A

L —— Pure GC9 4
—— Mica/GC9 (1:9)
L —— Mica/GC9 (1:4)

Electric resistance (x10° Q)
o [ N w B 6] o ~ [ee]
T
1

0 400 800 1200 1600 2000 2400 2800

Time (hour)

B2 7 F
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L &) Mica/GCO 8 = 453 2. % 8 T FL /7 %

6 .

upper limit (fuel flow=300 scem, fuel loss=1 %, seal length=100 cm)

4k

Test condition: 2 psi, He @800°C
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(B 4(a)~(C))~ %] 5 GCO pLmy "¢ ssddl S F FFH /LR 152,25 % > ¥
800°C #5i¢ 1,000 2 800 h & » H %% % & ek 2 EDS & 4 4 17 Bls# - B 4(a)
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B 5. SCZY/GCO #: & i # # & M (G185 800°C, 482 h |8 # L)
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R o A A EA R 2 F g eriE S ASR R ERET A B T A
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% Laos7Sr03sMnOs i3k %> 800°C i& (7 5 i & PFrcz i fi vt T IL(ASR)R iRl -
MG R HAER 2 $F o b Riple & 1003 o Wit E k2 ASR 4w
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F PR LR G X A EZ MnsCois0s0 d 302 4t 4 6 22 MnysC01504 14
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C —— Crofer22H
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B8 # FIpF (- fdlz ss441 & %jiﬂﬁ:}i % E B MCO 5zi4 2
% $8.(800°C) & ## +* T I2(ASR)#w %

£ P R FESSERT P E LRI RS

LAz g e B 800°C ApF it lAeE e & LSM iR s R § ondr
FIEFERMATES Cr ~ZWHir Rafps LEARZ ﬁs'agazgez; (A R
AT HZ AR F P RAFH%REA I & A w2 700 ~ 750 ~ 800 %
850°C #:8 25 h» & H4g§ 14252 Cry03 %2 (Mn,Cr);0, § i k& » ¥ 10 i- 83 i3
TR FFABFRDE NREREE G2 CARE R B EBS  (B 95 7
P& Balairigg v 52 850°C, 25 h 2 EIS #icdp S B3] - ¥ % .L,j,L
B#®  TFF CERKSB ossddl hy LK ER ~EFEZS (MnCr)s0s 7 2
BPENEIEE CER A W A2 AR o @ b E Y K 2. (MN,Cr)30, T iaa‘u;_“;ﬁﬁi i
B do(B 10~ 11) 558 - FAEF M RE 8B0°CF > A G ¥ S ARSEN B
FATRE AL FROBRRF CEEREBEIEI LR B AL
~ihy MR ES A AR 0 5 (MNCr)0s 7 £AXF H FE A $ gL iL o

FEApE Y RIEIS 2 ss44l £ A o R iRE ;ﬁ@ﬁ;ﬁ%éﬁi;zﬁ%% e B
B (Mn,C0)30, 18 % bz 7 IV 8 R 2 ik~ 470 2 E2 T Bt £ Bl4o(§ 12)
Sr5T o 9 Bk i % Bt 11 850°C, 25 h FEF it 2 ss441 :;if; 3.5 um /5@:4 MCO %
Wz o 2 ﬁwy\ ASR (o H k2 8 5 M EIS B & A Blde
(B 13, 14) %75

r————- |— === A === M- ===—— !
| |I ] I |
: : | Ret : | Rox1 : I—Rox2 :

| | |
| | I I |
] i ! '

| | I |
IRe: electrolystll | | I | | I | | |
| resistance | | | | :| | | :l | | :

Ty G ocC
I sc1 sc2
I s ' Voight element I 2" Voight element : 3 Voight element :

L L __ L _
B9 ZBRfpFIFF I FH2 EIS B P Hdp & 20 B
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B 10. ss441 = (a)700°C, 25 h; (b)750°C, 25 h: (c)800°C, 25 h; (d)850°C,
25hFEF i {52 % % SEM #c M

Bl 11. ss441 5 (a)700°C, 25 h; (b)750°C, 25 h: ()800°C, 25 h; (d)850°C, 25 h
F I RILIS 0 F R A G 2 Mg i SEM B2 EDS = & 4 17 Rl

| |
! I Ret l'—{Rox1 I'—{Rox2 I—Rmco—!
! h I It I I
| | 1 1l Il |
T Re | T
! h I It Il
:Re:electrolystll | | I | | 1] | | 1l I I

L _resistance || | | I | | I | I}

I
I
I
T Qn h Qsc1 ! Qscz !l Qwmco :
I

| .
1* Voight element | I g Voight element : 3" Voight element

|
L __ L __ L ___ L _

Solution Double layer Oxide layer  Oxide layer MCO Metal surface
Bl 12. & @420 F 1 450 (ss441/MCO)## 2 EIS € ipldicdy % 227
Bt

—_—-03V
=1V 03V 0-0.1V
o2v | 60
e 80000 02V 007V
€ -50
A LE+ i ’E“ . 60000
] ; k] =5
g o g N o
N LE+ ¥ 2 40000 >
Fi = £
i 20 go
1LE+02 20000 ereseioie 0 o5
S -10 ALY T o
e (Y
2\ o
LE+01 0 0 20000 40000 60000 80000 100000
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Freq (Hz) 7' ()

B 13. ss441 %5 850°C,25h g% {84 % 3.5um & & MCO % » £ 5
850°C, 4 h *& &1 84k 2. 7 1 & & #|(a)Bode, (b)Nyquist 5]
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(z) H

F114. (a)ss441 45 850°C, 25 h 77§ * {4 4§ 3.5 um 5 & MCO % » %
(b):5. 850°C, 4 h R4 15 3 4% 2§ # 5 Ac i

B g VPt T AR BUR R RRTR 2 AR E T A AR

r2 nanome X 3D CT X-ray # ip| % &2 B (e (B8] 15) %71 ° B f® &7 % 3%
IR BT B 0 X 5 R g T e B3 0AL K 0 e N R ER T LR B R
AT EEAKR LB E L JRBIT R R T L A REAR I F B AT F il g
F2ZRE IS TFERHBAIRTE > PR LA st AT R
AT F REGI Rk RENELED P ES o

A G- AT #% LSCF A & J;Fé:}*;e 0,3,5, 7, 10Wt%z Cu0 # & 14 » ¢ » i
¥ LAF S (A F £ 80%) 0 A B 70 2 120°C Wit 0 12 B HA
BR SRS ::zﬂlnak rHEE P u@fsﬂﬁmu 270 MPa /R 4 % $5 /2 60s> 4
XEB A8 MM~ ERE L mm2RieERE - %R s T2 LSCF R4z 2 % R 47T
2. LSCF/Cu,0 /42> %+ 800°C BB %" » BRH T sgprm 2 $ 1t o (B
16) % # k Cuy0 iR 4%+ ]2 LSCF/Cu,0 /R 4228 #: 2. ASR & (@800°C) L B 7 2_ i
$ S Az 1,000 /) pF R sTEJR {5 0 B LSCF 2 A wiR 35 3,5, 7, 10 wt% Cu,0
%5 w2 ASR B A % 3.3,1.9,24, 3.1,3.9 mQ-cm? > BB Eoe § AT 4E
AR oA a FEREEET ¥ CuORE . 65 3wl ¥ & LSCF/Cu,0 2 ASR
Eho] o B A - R EAB D)o

EFRATEF A FEF % E(PNNL)Z Z. Lu % 2 =% Nigs3Cope/O M *
SOFC afaril a2 Ao B & H# > B %2 LSM/Nigs3C00670/AISIA4] 2544
++ 800°C, 1,200 h #%:8 {4 2. ASR i& % 5.5 mQ-cm®e & &% 7 7 12 Nig33C00670 i&
BHAEH AL 4o LSCF, LSM » 12 2 3 K 4L » 40 MCO o« #8483 4% R i g5 o
£ ip|H 3+ 800°C # 8 2 ASR (i % > 479 % % 557 1 Nigs3C0gs70/MnC0,0; %
B2 ASR & 5 B i 4o(B] 17) 577 o

Metal plate ——
v

Metal plate

B 15. 1 ¥ * nanome X 3D CT X-ray & P35 AL B o GA & © 7 4445 /GC9O
M /7 4 4% 5 3L © Minimum Detectability 200 nm)
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L 5 o

ASR (mQ-cm?)

15 L —a— Pure LSCF
—e— LSCFICu,0(3wt%)

10 LSCFICu,O(5wt%)
—8— LSCF/Cu,0(7wt%)

0.5 LSCFICu,0(10wt%) ]

0.0 ! ! ! ! ! ! ! ! !
0 100 200 300 400 500 600 700 800 900 1000

Time (hour)

B 16. 7 i 38+t 5] LSCF/ICU,0 & 42 5 2. ASR & (@800°C)%E /% ¥ %
B AR

321C00,0

03400070/, ST, C0, Fe, O,
i55,C0,;O/La, ST, MO,

i, ;,C0, ,0/MnCo,0,

ASR (mQ-cm?)

Mtd dadhid Ma Al Ad Add At Add AANAA A1
0 50 100 150 200 250 300 350 400
Time (h)

Bl 17. Ni;xCosO % # LSM, LSCF, MCO % % i* 4~ 2. 3 ;§ (@800°C)ASR
B RGF S

%‘r%’ﬁf% =414 SMMO #= @

A HEH LA R L A (R 5 o Citricacid 5 CeHgO7)ik & % “MER B ~ § 4
200 BB R WK AT A TR 2 SrMgM0oOgs (SMMO)# & A is 2
g2 B wz Baz CudBfesc i SMMO 2 #2447 o

BB BT RS2 SMMO #5 & B4 ER R E SR O ik 0 4P
HRRZ G ORA - F SR § D RSEARE P TE A2 SMMO
FT ] > A S fp 2 e p it (S/Pratio)™s Moo 3SR A n ez Bl Pl A
500~800°C 2 Hp f 4 ¥ i&i7 » H L ¥ F S AF I 264 FiF > J5d In(cDH
1/T 2- Arrhenius Plot &l » 7 3+ B @ HE 5 » % 5 0.264 2 0.286eV > &= i
AP PAT W o

FIE e TR B3 BART A EF F 4 &0 B%HJAr B R F £ i
R TT fsmmoqlﬂ%a % 4 B3 B4 HSMMO 4 & o — i@ 3 »SMMO
1% 4p i & 5 SrMoO4 %2 SrsMoOg Ju? FERAZFGEE LR 2B

@ 7 Pamb X EE T BAMIEIEES AL B o Y W#BF iz & = SMMO
2 MR B E i 1,350°C 11 ¢ o A i ,—Dﬁz " AR s AR R 3o sol-gel i 224 ok
2 F IR R B 1,350°C T TE AR IR A A o A AT R A BRSO F 5
GHEE R R BEPE T SMMO AP 2 B s B SRR AL EF R
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SMMO #; % %3 1,200°C/24 h/7 % % 4 ~ ¥ 1,300°C/4 h/5%HJ/Ar & h 5 5 ~ 2
B EHEAL AT 25A % SMMO 45 & 2 SIM00O4 % SrsMoOg # # 4p > i5d XRD
B (@ 18)¢s TOPAS A 47 @I e dn 5 triclinic FH(Z F#E L D)2 = 28
4P SMMO #1342 > E_ICP 4 47 SMMO #: % # Sr~ Mg = Mo & SN B -WARERS: |
ERBET R VHL 211 BB A ERE RS B RiE 2}&#@ = 7 SMMO
ok D BEFARPEIERE > FHRESFFR A BIEE 28K TE 20 SMMO B %
B BEAR R 397§ 25 4S 1% SIM0O, 2 SrsM0Og 7 34 48> 7 I = 2 ¥ 4p 2. SMMO
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