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CSC Group
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Pursuing Excellences in

Safety

Efficiency

Reliability

Environmental Protection
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L China Steel Express Corporation
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24th Floor, China Steel Group Building, No.88 Chenggong 2nd Road, Kaohsiung 806, Taiwan, ROC
TEL :886-7-3378888 / FAX :886-7-3381296 * 3381310

WebSite : http://www.csebulk.com / E-mail : adm@mail.csebulk.com

CSR WebsSite : http://csr.csebulk.com
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Engineering Systams

Waste Treatment & Air Pollution Control
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Kuan-Ho Refractories Industry Corporation
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Institute of Mining & Metallurgical Engineers
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This Miners Sing
A EH

By Prof, Shan Tung Lu
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® E"HEFE 2nd Day's program
B :10A238 (Z#E) 09:00~12:20
Date : October, 23th (Fri.)
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General Assembly of 2015 CIMME Annual Convention
IhE ¢ H AT AR AE I & M KSR T009E B st i3 e K 5 R R R BT R SR

BB (BFRD) FEFA

Program (Time) Conductors

1. 8 REF (09:00 - 10:00) ZE 4
Registration

2. FEEKRE (10:00 - 12:20) R FWER

General assembly
(1) BAEE H1iT& (10:00 - 10:05)
Opening Ceremony
(2) EFEEBIZBF (10:05 - 10:20)
Opening Speech
(3) EEEF (10:20 - 10:40)
Greetings from Honor Guests
(4) 7E8€ (10:40 - 11:00)
Awarding Ceremony
(DA Heoar 45 5
QO HEIRAE G &
(3103 -3 X4
(D% 3 5= 4 A &
(5) FREEEE (11:00 - 11:40) (B =2 WL X555 & Fof 2 #42)
Keynote Speech Recent progress and applications on metallic glasses in various forms
(2B OB AR RIILE )
(6) FEEMIME (11:40-11:50) EFZME(EHH
Report of Annual Convention Preparation
(7) BEBHFEEE]RE (11:50-12:00) HBBHRE K
Report of Institute Affairs
) BFERIBEESEM (12:00 - 12:15) R LEFWF L
Proposals and Discussion
(9) BREE IR (12:15 - 12:20)
Singing of CIMME Anthem



3. 4R (12:30 - 13:30) ok @ B 5 SR EF LR
Luncheon

. ERERRS (B SRS FRER SMmEhes)
Papers Presantation (13:30 - 17:30)

S FF A

(1) BEZHE (Mining Session)

(D#% F 40 (Group A ) A TR

@#% ¢ %1 (Group B) FRikA A ~ B OE
(2) JBE#H (Metallurgy Session)

(D% ¥ 4 (Group A) STERL . RS

@)%z # (Group B) i IE ~ BRE| %
(3) A A% (Petroleum Session) LS v AR
(4) ¥ #l#H (Materials Session)

MO# W 21 (Group A) ES N N o -

@# z # (Group B) E4HAD AT A
(5) BERIAT R R EAEIRE

(DA ¥ 28 (Group A) MR0E  BE R

@#tz# (Group B) MWE sk PR EIE
(6) EIR B4 EIRIE K EHE

(DO#F ¥ 41 (Group A) EELHE  E R

@&z (Group B) B RHKE Ak A
(6) EiR B4 BIRIE K AEHR S aEAfSE ~ BRIIE ~ B

. FEEE (18:00 - 19:30) R EIEEE

Convention Banquet President, CIMME

HEL D SEHWFEEEWE R IEETSSE JABUIEE KREE
$E=H%EFE 3rd Day's program
BH1:10A248 (EZH#><) 08:00 - 17:00
Date : October, 18th (Sat.)
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Plant visiting and Sightseeing
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Pt coupled ZnFe,O, nanocrystals as a
breakthrough photocatalyst for Fenton-like
processes — photodegradation treatments from
hours to seconds

*Kuan-Ting Lee', Xui-Fang Chuah?, Yu-Chieh Cheng®, Shih-Yuan Lu*

Department of Chemical Engineering,
National Tsing Hua University 't :#%eF %8 > K&4 4 %
Universiti Tunku Abdul Rahman  * X % 4

A stable magnetically recyclable extraordinary photocatalyst for Fenton-like
processes, Pt coupled ZnFe,0, nanocrystals (Pt/ZnFe,0,), was developed, which
makes possible the shortening of photodegradation treatment times from hours to
seconds. Pt/ZnFe,0,4 nanocrystals (NCs) were prepared by simply mixing ZnFe,O4
NCs with Pt NCs, produced by a carrier solvent assisted interfacial reaction process
and a polyol process, respectively. The extraordinary organic pollutant degradation
efficiency of the Pt/ZnFe,0, NCs was demonstrated with rhodamine B (RhB)
degradation in a Fenton-like process under illumination of simulated sunlight at 100
mW/cm™. The apparent reaction rate constant can reach as high as 9.31 min™', almost
three orders of magnitude higher than 0.01 min™ typically achieved by photocatalysts
reported in the literature. The excellent magnetic recyclability and cycling stability of
the Pt/ZnFe,0O4 NCs toward RhB degradation were also demonstrated. A degradation
mechanism was proposed to show how the coupling of Pt enhances the charge
separation of ZnFe,0, NCs and generation of HO, * and HO -, all significant
factors to boost the RhB degradation efficiency. The Pt/ZnFe,O4 NCs prove to be an
extremely efficient and promising catalyst for Fenton-like processes for the removal
of recalcitrant organic pollutants and greatly increase the competitiveness and
practicality of photocatalytic degradation in pollutant control.

B ##ER © ZnFe,0, » RhB ~ Fenton-like processes * Photodegradation ~ Spinel
structure
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High Optical Modulation and IR-Suppression
Electrochromic Device Based on
WO:/AZO/Au/AZO Structure

CRAEE REM R
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B X FERHREALE 8l Rk
Bk LR TREAMAIREL Bk
B SR R AR TR A BT 5 R o

This study presents a novel electrochromic (EC) device based on the WO/
AZO/Au/AZO films were prepared by simultaneous RF magnetron sputtering
(for WO; and AZO) and ion sputtering (for Au). We were investigated the
conductivity of the transparent electrode (AZO/Au/AZO films) with different
annealing conditions on the electrochromic properties for electrochromic device
applications. The AZO/Au/AZO films were annealed in atmosphere of vacuum,
nitrogen and oxygen at temperatures from 100 to 400°C in steps of 100°C for 3
min, respectively, to investigate the effects of annealing on electrical and optical
properties of the films. The high-quality multilayer films (at 8 nm thickness Au
layer) with resistivity of 6.34X 10 Q-cm and maximum optical transmittance of
92.3% at 200°C annealing temperature in vacuum are obtained. Therefore, we used
the AZO/Au/AZO films at 200°C annealing temperature in vacuum atmosphere
to do electrochromic device. The multilayer AZO/Au/AZO films can provide not
only high optical modulation but also IR-suppression for achieving simultaneously
the properties of high performance electrochromic device and low-E glass. The
electrochromic device showed high optical modulation (AT) at a wavelength of
550 nm was 80%, which is the difference between the transmittance of the colored
state (7.92%) and that of the bleached state (87.74%). The rapid response time of
the device is found to be about 9.9 s for colored state and 4.7 s for bleached state.

BHEET: © AZO/Au/AZO ~ Annealing conditions * Electrochromic device
Tungsten oxide
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AWFEEE —EB o IV E B2 LB r R M Y E R M T E LB E
o EEEIREET - #HE LB ST (polyvinylpyrrolidone) /KB R
B < SR R AR R N RE R AV SR N - &SRR AR RK Ry
50-100 nm ° %% » Ll rhodamine 6G % 4-mercaptobenzoic acid ¥E R #RiHI 5>
T+ BT [EIRY B SR T SRR S (SERS) RTIIRRFRERET - H72
R6G TE » A IERET | SR AR T3 10 ppb TS A EH SA0K
RERLEUIE FE RGeS B A RIS IR R ER Ky 10 ppb » 1 4-MBA 311 i {EAH
IR RS 43 1 Ry S HHE R R 5 1 <8BS A4 100 ppb » TN &8 SHoK R E A
TEREFERES AL 100 ppb o 55 5043 BITR F1] FH I 0 SR v A e 1) B A A P 7
AEIRYEEEE S B R P in ~ SERGIE « —2RESES B R HTAA S » G AR iy
SRR S BN IR IRERET » SFE [RIRY RS EERR S i AR AR PR AT ARSI E i
HEFFHIEL 100 ppm » P EAMEHERS S 1000 ppm » ZERGPAZEHES, 1000 ppm » =
REESHIERE R, 100 ppm ©

FRsE © HUSERIE ~ Uil - Rimgaahs S a - R
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SALEnP 2R B BB R UTAORR - ERESAT S - A 5OR
(PR B — TERHSRE AR - AWTFeak BR = EEl i AL dnf Ze8e - [
SESRPRHE S &Ry 40 vol% » JITA 500 ppm Z SE(LEELIHITIBERY - SOBERIE R
fiﬂ*Fﬁ]ﬁﬁ?&ﬁﬁH pH {H - BIZAIMNE RSO - FEREH - HRVISER DL

HRERNE S T BUSAHBIBRE 65% /oG AR » 4 /NFRYERER R B BT ]G3
?Tﬁﬁl E o S EEERE - S R R R A A A R -
PR AT AL - SORL pH = 2 RRfEE I m i BAL - BRHBURRE 2 5
AR Ty - AHESERE R ROK TR IETE - SRR EHEY IR Rl - H
MRSRTRERETS - BRI » T pH = 4 ZHRHEI T AR S i B 4
P o TR IIBRIERFA A 8 /NRF - RIAR S ATE B s — » (HAE AR 3
FiETt o HRIFRIBREG R FEFE TR R VIR - AR RSB - £
ELLESAT » DIFHREZE pH = 4 MEERIE 4 /]NRF i SRR ] B HH s F R T AR ok
B a- AL -
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AR AR RE G R A LSRR S - PRETREIBREEREE (200°C-900°C)
EAFERINST ~ RS B b o e R B B A TR 2 - LB B Gk
FEfE S - MERRE: 120°C —/IN » PRSI A 7 TR A 7K B R v 24
% IR A GRS BIFEIR % o BRI R T b s A ks 600°C
f o B8 A R/ MO RST > £9200 nm o BEZ B E RGN 700°C DL E - Fpes
T — RS FERL AR [ R ST B AR - BERS M Aeits » EAREER
JE& Ry 300°C DURH » S HSHEHE Ry CsW 606 » MBI EE Ky 400-600°C IFf » Fp e
) B e R B R R Y SR B CsW 06 JET7 » B IREEIR S By 700-900°C
E - e SRRSO Ry B RN R RN A SR HL Cso s WO 517 - 10005
fig o FHELBE VMRS SR R - SRR Ry 200°C (2 A LEREEIG R - fERT LB
BT - SRR AR IE I RO ESUR -

BREER AR ~ BREGE - JEr » REFELEE
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IR BRI IR S EAIR - DREE - TS HAP BR - BRI
JBR )12 AT 285°C L YA BATE o ISR BR LABEH] Lu HUAL Y B2 LL Gd HUAR
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CER ST NEE S S B UL T MY B ST E
B R LA R LB RAT PR R

ARWFE LR Ra s i 2% (polymer infiltration pyrolysis, PIP) 3
MR REAE / TR{ERY (carbon fiber/silicon carbide, Cf/SiC) #&M ¥ o EH LA
Yajima-type &SRR bim o T-RIBEYI Z kY bt (polycarbosilane, PCS)
WAL divinylbenzene (DVB) » DU FRIIAR [EIELBIZ SR SiC ok
ZrC Yy ARG BB o KEHE S T A bR 2 7 200k R A AL 1= 0 2 o B A )T
polyvinyl butyral ¥ HKEE EST mil AR » ARG A K — BASLINNE - FLL
2D ##EHE T 550 5 PCS/DVB SR S5 3 1Y PIP vA B CH/SiC 8 & 44
B ISR B R R EE S MBI « LR - BZIRRE - P
M2 - DAURSST ~ RIAIGBIEERI 24T « CI/SIC EEM IR i = nl #
3.33 g/em’ ~ FLERSR < 5% - WCHESR ~10% ~ PUEHRE A]E 249.9 MPa ~ P2
TZRRAREL o 172 20~1000°C Ky 3.04+0.07 *10°/K -

FRSEY © BRAEAE ~ BRiLh) ~ EEME
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8 HECuCrl-xFexO, 2 K 8y K = &
MERRITEZIRF

BRI ERER
B & bR KR S T A2t e AT 'L A 2 IR

AT 5 B Ty DA 15 A A 98 15 12 6 o 3 L 4 1 2R 8 83 8 CuCry (Fe, O,
(x= 0 — 1) ZHFRZALAGHE o DL RIS EREE ICRy H 28 IFURHIG N DN 1 E il iz
Glycine » # FLHTBERAR INEET TIARE » FEHHSEoCR R EIELBIARIN - #ERE
SR LI M ARAERE L B R > WL XRD ~ FE-SEM ~ BET » TGA »
UV-vis » TPR MIPAZHTERET © 7€ X RS i rI S AR EE S BaE i 2t
EY R ARHASRE CuCry.(Fe, 0, « H1¥553 TR R AT 8 TS5
R E B AL - DAELRIAIE AL AT e i H Ee R rifE FE 2 8800
LI TR 4.9 m¥Yg 80LE 25.7 m¥g  HIERSh / AT ROGAEEE 47
HOCERRERARE SR & B - £ 2.84 eV 8L 1.44 eV o FIlFFHEEEHE
JR 53 BT H R AT Ry » CuCrygFe40, ARAREFRE 245°C » BETERFREK
FRA B R T )T -

BASEE © CuCr . Fe,0, ~ MRS E
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j%é&—SlOz&GdzOy, %’%BaTiOyBaZrOyMgCOg
R BAF AT R
TR ISR AT
B %&b RS R TR R AT AL e SRR

AW 72 5% 2 DA BaTiOs-BaZrOs-MgCO; ( fEjf§ BTZM ) 15 3 #H #5 1%
Ry BaTig75Z10,503 Z L JTAHIEE M #E G R ZE B K - WL BTZM BHIMNR
10 Gd,05 B Si0, AT BB R I BN B M B 2 B85 I Re i R &
BIA Z X7T #iff CGRERER -55CE 125°C » BAELERREL -33% &
22%) WIAEAE o WFFEHS R BEREIR R I B/ Gd,05 K Si0, MR B
FERLIEE - AT 1325°C R 1225°C HARTHEEAS ST » RIRFIRIN Gd, 04
K SiO, 1F XRD 437 & EibR T FAHK S &r 7 —KAH BaGdZrOs s ZIEfE
T » I SEM F3 PR B — AR/ N RS R S T R EE
TS SR BERIEIRFAR N 5 mol%Gd,05 K 2 mol%SiO, TEEEREIEEE by 1350°CIRAT
RENEE - BT -23.9% £ 19.7% » 25°CZ A EEER 0.15%
IEHR B 417 » 25°C 2 BRHAREE 1.44X 10" Q-cm » 125°C Z EFHIRECR
2.11X10" Q-cm » FEAEFES 2.5kv/imm N2 B3RS -1.33% °

BaffE © X7T ~ Dielectric property * DC Bias ~ Rare-earth elements
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CuSe and Cu,_,Se crystallites synthesized
using the hot-injection process

TR RRRT Gk
Badh kS RRIALR LA THEEE R

The CuSe and Cu,.Se crystals were successfully synthesized using copper
and selenium-triethylene glycol (TEG) solution thermal decomposition using
triethylenetetramine (TETA) as the reducing agent and polyvinylpyrrolidone (PVP)
as the capping agent at 230°C for 45 minutes. The crystalline structure, electronic
and copper selenide particles optical characterization were investigated using
transmission electron microscopy (TEM), X-ray diffractometer (XRD), UV-visible
absorbance spectra. The TETA addition effects on crystal phase development
and morphology were investigated. The obtained copper selenides are CuSe and
Cu,.,Se single phase for the samples added with TETA of 0.2, 0.4 and 1.2 vol%,
respectively. The measured energy gaps for CuSe and Cu,_,Se are 2.08 eV and 2.22

eV, respectively.

FHSET : CuSe, Cu,.,Se, triethylenetetramine, hot-injection method
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SRS Sk ARG S (AL R Nio4xCuoasZng 3, Fe,05) FRBSEME ~ BATEH
HUB IR 2 o XRD FHERE A REURTEA FIBERT S ARIE T
B A o A AR B - (R RARARS o  E E LR E Se

RIA/ NI SEACK 225 » (E PTG FEE I BERS B Al SR SR B et Bt b A e A
Hriti?) o FEMHFIBERTREL T - BSUENTHIE S A - DL (N 2258 Rl
% HRZER - 225, 0 T No-Ny JEAT RS 57 L« RGBS - WPERGER
B (n) DIZESR - 2R Pt » R NN, » (Np- Z2R0) Ry 5 BRI
SR (Bs) R AMHIFINEEESY - MASEES (He) MR L 5 E g
R ML (Np- 2250 Foleh » HR NN, » (2256 - 2258 Fofmelk
TGTEE B EL LB IR P B B2 B 5T BT B S ARt 2 2 5
b Cu Bf-H1 Fe Bt 5 FrEmImAS AL E L% -

BRBEE © BERESRGRA ~ (QBIIRA ~ SREEEI ARG ~ AT HY WA
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AW F] L FE1% (chemical plating) » FASRFEA R EIRFE L& )8
$F 85 0 FERGERRBES(LIREE - BUHRERESSNR - EEERE T - SRERSERS D
S - BrEFRmEAL - FRIEEK DR Rl 5 w5 2O ERE
T BB 2 T S B 78 < R S TR AR T A A R R SR TR B 25 ) - R4
TERB VSRR T - I SRR P S T3 I il < FR S - PRI VS
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PR SAARRAA IR A BTH AR R TR TR A

BlaFdeunmioiees SH%
TEEAMHF R M LT R PT TR B

N &l PbTe ZOK B BIBE R 2 AGOKERL ~ 30K / SRR & Bkt
Y (nano-inclusions) FYZE KA Erfiites /7 =Y » HRTERAE ZT Bk 1.55 < K
WFZE IR ISR AT i » 1 PoTe REAM R IIABUY B AELE N U PbTe &
Btk 0 FHEGRE - SOEEEAINTHIGOREAE - MR BVEREIRE iE by B8 R #E
il BRELHY ZT {H3% 1.74 2 N 28U PbTe Z3KEM - GBS EUR » 25K
T ZE Rl ) B35 5352 PoTe REMERIH - ATHIYIRSTAY 2-8nm » RERY
DIEEFHU - BRREEER - 5 ZT TR - ZT EHT R A Bt fE s
FHRAEEHREER - B2 E ZT {5 PbTe HETE AR -HIRBSHEYE - ER
T HR Sl A 12 HR v T R AR I R B R

BRSET : ZORATHL ~ PbTe ~ BVEAMK} - ZT {H
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[ WM EFI R S - N BRI SRR 31 2 F Ry B B e T i
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(Cobalt Ferrite, CoFe,0y) » BLAT] FOEHIE H 8 G me@ 2 Mkl - 8k
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WFFea S e R & A R RRH R LB 7 T RO S 2 I B R M K/ NI R RS
PRET « WSRO IRAET S S0 ORCRHE - B SRR R R LR SRR SR REAS
(matrix) .75 855 A RS ATORAEASHE - FIURIERSM—7T RO BT o6
HROL AR 2 M & - B RBIER S AGIEE SIS o3BT G R R f L B B
BALMEE - Bl X SRR E Rk —m el « SOt IRREIREIE R -
A FEREHI R S B M G R - W — RS SRR B U e
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BHEET © REOUHEH - EEME > FRHEERORAGH - SHIE - SEBREA

— 139 —



AL R AT T R LB R 4
Energy R&D Session-Group A

D #H A HREH B
(=)=m X 12K 12 Papers

. OMREE R A Rk P B ] R B AL KR B A A X G AR A A

Ni;_op.c-Fe,-Coy-Cuc-GDC/SDC/GSDC ¢ 3t 4] A & v k3 2] &

BEBCEGZ BT T oot e s s s s e e e e e e e s eeeseeeseees 141
I Rlm

. XE R 3R AR 3 B Lag g5Sto.15Gag sMgo 20,5 32 Lay 4Ceo 6025

RTINS T B REEThEZ R .. 142
A IR

. AR AT B X ERE A S 5 TS B SCDC #82 R~F JE A 74 & il 42

T A A U a5 143
HAL T R I

.&F#Cf%%%%i&%%%%%zﬁﬁéﬁﬁﬂ%im

I RFE T AL T BT T2 oot 144
Bt RER

. ] 3T 5 4 04 ProNiO, 46 4 7 B A8 S AL I S e 15

I R ettt e et e et et e et e et e et eerneneneeen 145
T E EREE R

. B KONIF, B e AR AR e 70 o B 70 B AR AR T i 146
WIRE I SER REE

. AR R R TR R A PONIO, HEIEZ BF R e, 147
BEE SRR B

. BARER = AR R Em 2 AR B R R AL A B AR R 148

AT IR RRE
. Enhanced photoelectrochemical performance of Au/multiferroic
BiFeO3 heteroStruCtUIES ......ccvviiiieieieeiieciieeieeeiie et e e sve e e e ens 149
Y.L. Huang, W.S. Chang, H.H. Kuo, H.J. Liu, K.A. Tsai,
JW. Chen, C.L.Wu, Y.C. Chen, Y.J. Hsul, Y.H. Chu

10. PA iR IEN A AR CuSbSes R Z AT 2 oo 150

RRE BRE Gb—

11. B4E Bt W AZ ¥ CIGS KEF AL T ARG ZHF T o 151

RRifs EHH ETEE O ERE HEET MES

12. £ 48 E T T RIS KB T A JER oo 152

RIG EER BRER

— 140 —



BRI %A pk P B B R R4l

W HE A8 A A G Atk
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FAAE AR L REBR LR

AR ek
B & dbA i K2 F R TAMRA 'EEts 2 E3us

EIRESE LRI L (Solid Oxide Fuel Cell, SOFC) 25 Fa
Bt P R E BRI - MR R B s HL AT F (AR R Ni A2
S SE (40 : Pt) B - (EEEEE M HRSUL A YE IR S 3
AR R R RE TR A AR BRI R - HRTC A2 WF9EME A Cu ~ Fe »
Co~Ru~ Au~ Mo Pt HFE BRI 2N » HEWEHEW
IR DS R B Sy o AIFSEEh EHES A EHMK R A SEUS.Z Ni
Cu -~ Fe ~ Co fEFUEME Gd ~ Ce > Sm I » DU 1A BRI FH BR )2 4k
#E— KB SOFC #EB MK (Nia.p-c-Fe,-Cop-Cu-GDC/SDC/GSDC)
AGFEFHH S ST - RIS I A SR B A M Z SOFC AR AL -
S SRR AW S B YRS AR R B Feg34C0033Cu0.33-SDC20 £Z 124 7]y
IR FR e R IR 388 » #5HH XRD ~ SEM/EDX ~ H7 281 TGA SR %8
T f 2 Bl G » H Al 2 SO B2 5 4 B T el A8 R e A 8 R B 124
/NFER > B L E SR 61% IR E iR Ni-GDC il BEHY 2 & & 36.55% -
Iboh > WFFERS I - B0 0.14 EEMEHIE B SRS E - HEIERTH
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SR : IO/ ~ SOFC &Rkl « ik
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Enhanced photoelectrochemical performance of
Au/multiferroic BiFeO; heterostructures

Y.L. Huang', W.S. Chang®, H.H. Kuo', H.J. Liu', K.A. Tsai',
JW. Chen®, C.L.Wu®, Y.C. Chen®, Y.J. Hsu', Y.H. Chu'**

'Department of Materials Science and Engineering,

National Chiao Tung University, Hsinchu, Taiwan

*Monash University Malaysia, Bandar Sunway, Selangor, Malaysia
*Department of Physics, National Cheng Kung University, Tainan, Taiwan
“Institute of Physics, Academia Sinica, Taipei, Taiwan

Harvesting clean and renewable energy from sunlight is always an ambition
for human beings in the recent century. Researchers have been attempting
numerous technologies to achieve this goal. A direct method for the conversion
of solar-to-chemical energy, based on the light-driven water splitting process
in photoelectrochemical (PEC) cells has been suggested as a promising route
and attracted great attentions for decades. However there remain challenges
to be conquered, such as limited efficiency, photocorrosion, water stability of
semiconductors utilized in PEC cell, etc. In this study, we provide a template
utilizing Noble metal/multiferroics, Au/BiFeOs, heterostructure to understand
how to boost PEC performance by ferroelectricity in BiFeO; and collecting more
photo-excited carriers from surface plasmon resonance (SPR) induced by Au
nanoparticles under visible light. On a broader perspective, our work emphasizes
the effects of hybrid noble metal and oxide systems and paves the way toward an

environmentally friendly technology.

FH$#T : BiFeO;, Ferroelectricity, Surface plasmon resonance,

Photoelectrochemical
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FeE R E R AU R o M 7 2ok bRk s M e e b TR M
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TR TR RHES -

FrSHAR © SRALEORL » SREBELECR! » SRECS & - BEDARSHE ~ B9U05RE
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AL+ SR A SE R GRS By 690 MPa » iRl (-40°C) FEER{E K 100 J
HEARAFER 70 1 22K - ARWIFeiREt BtE mo@ e st - Fkdrlal
K (430°C f 490°C) REABIGHRRZ ANE] ~ &5 TT AL A I 2 22 5 R 3 A
AR (- 40°C) EFTEERENER - DIRFAL RS - BRI
IRITIE] KRS By 490 CHRFEA P MA AHAR AR - PR BUE VIR KT - &
TEZI MA FIIE RS (4 - SRS R BT B AHERNEE - R T
MA HH41 - SIS A MR A R SN - IR e S HAS < AR B Ak
fa® o BEHE RBURIA S 430°CIRETInl K i LARIRBIEE A - R4t - 7
PiiEEZ Mo e V LR B R MA AL AR - ST b HAR TR E BRI -
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ARFELINSA SR il Fr o B 10°CRImREEN ~ mbis LIRS BRIR
W ERT BB A LSRR E B AR | KGR — R YA AT
FRAE + LRI SRR KA IR 24 /NRF » FEH— Ry IRV ELE S
My » ZREEET I A A LRSI R T By o DU =CEE v B8 (Scannlng
electron microscopy : SEM) » X eSS (X-ray diffractometer : XRD) »
AT EL X JBGEE (Energy dispersive x-ray spectrometer @ EDX) Fﬁﬁﬁ)}ﬁ#
LSk ERTE - WISC RN SIS - RS P SR (Open
circuit voltage : OCV) ~ H{L %R (Tafel interpolation) DU BEALEFHTTEEE
(Electrochemical impedance spectroscopy : EIS) 2kHT & bEkFKkE 2 EL
B -
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TEHGHRE BFRE CEFER CHRA

AW5E B B AL E e R mE R EFEM R E R EEH 22
2o HETRAEEKETRILEL  #AEEE EEAEREZZ LK
Mo DIERER / BN SKIGMRAY BET KAl ; Boehm JE /
RLIMOCRE B AT S A B R R B 2 8 MBS E &= 5347  #5EH PCT (Pressure-
Composition-Temperature) fif S HIZEE s AT A M A /K B A 2 T 1S Aic s
MEHR R G EE - TIPeh SRR R A LB AR IR AR I R R &
JBEJ TRy 25atm ZHRAEEREE T » HEFSUIEREEN AR F LR A AR EHIZ
TBeAA - TR BRI IR e BRI LRI R A &0 2 M LIS ELE )
SRS - (e SRR LERE A SR EEEAE 1495 mP/g — 2618 m/g » &
I 0.648 wt% FEFFE 0.694 wt% - TiiEM 12.5% EAK % SRR
0.648 wt% 22 0.785 wt% » FHILKSREUR I iR AL B REE B Atk - v
BRI A EE - HRBELBATIRIM R E REARISERS RN nTH
ZINEENTE - AN i ok -

BASET - ERE ~ TRM - BEERER
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LaMnO; * LaFeO; ~ LaNiO; » LaCoO; VIRFIEHEAER g - DL LaCoO; &
TETERIF » LaMnO; R o By TR BERITS E M AN AR E R R 2
PEALSSOE - FRAM R F i BTG TE Y LaCoO, Ml 1T S G, - B BS 5 L Bl
7~ » LaCoO; i F IR FRZR & S8 oy i I FE - fiEim MR B s A 2 5kl
HITRE M  MREAYIS I & IR Ry A IRy 28 A R etk i M S PR R
BRIBEGRMEZ MERR - #H LaCoO; £ 320°CEtAEZ £ R - R[E
B E2 B IR A R LS FER 2 2 B BSRS SRER « R L ERRE
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L Co + SO, Rast A bss /) — A bfiE e MUt (ERi R Mim it - H =
BRI LR R T 2R A SRR LA A CO ~ SO, B He SR MEE R HE 2 3K
Rl - FAAbss / — b PR Ry Cr,0, TETHIR Al B S e i pl
CnS; » AL G YETEE S B EEENYE - & CO/SO, HufEREIE Ry 2.5
I (IR AYHER] (CO : SO, By 6250 : 2500 ppm) TG fE ~ — AL RREYL,
BRI RR o R KIEYI P AR IIA SR (2.5 vol%) - H BRI
PEAIHIHIE R Ry R ]k

RS AL SbE - ZSRER - JEREAR R
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S
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WSS F T2 e T 1 R R R B [ R S b AR BB 3 (IT-SOF C) [
MR B RASE AR RO FEIRRIF ] » MRS BRI IR 2O SOFC A G 1%
RERILZ s - Bl ARk RERYARRIES DL B 28 i A FE TR % B RO R
1 o BEMAYBSHEEAT R NiO I BaCe)oY(,105.5(BCY0901) 53 AL 60wt% :
40wt% RYLLBIRERE - 35 M 8 Rz B B R AR BE - T FE R S et oy il
BCY0901 5 Lag5S195C005Cu0,0;3.5 (LSCCu5582) Z Sk LS VIR -
EERTTE ARG A 2 BB A 3wt% ~ Swit% B Twt% FORRERR - SO
FREEHIZLFLIE: - SRS [EIRG & R AR E T T RS - FERRRE R FRI Sy
| BRI R 5 o33 » SR BRAYE A EET T B D SRR B B S R A B
HRE R S SR R 2 - B A AR N R TR I DU A TG
& HIERIE DU UE RS (SEM) Big B nvSImasts - B
FHREEUT - AERFFRRI RIS RREE - FLER TSR A (B I B A R IRF R
AR 5 DA & & Fy Twt% HIE e Fe il - FFRRIFRAE R 22 5 401k » FBT)
R 497.31mW/em?® $EFFE 677.58mW/em? © 3528 SOFC [t F} BRGE
IR RF RIS TR R A i B BRI RERY OGS -

s © AR ~ FERRRETA] - B
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Study of LaBa s,Sr43C0,0s, s based on
Sm,,Ce(30,.s, as potential cathode materials for
intermediate temperature-solid oxide fuel cells

*Adi Subardi'? Meng-Hsien Cheng' Yen-Pei Fu'*

"Department of Materials Science & Engineering,

National Dong Hwa University, Shou-Feng, Hualien 97401, Taiwan
’Department of Mechanical Engineering, STTNAS,

Yogyakarta 55281, Indonesia

’Nanotechnology Research Center,

National Dong-Hwa University, Shou-Feng, Hualien 97401, Taiwan

The crystal structure, particle size distribution, thermal and electrochemical
properties of LaBag s,Srg43C0,05.5 (LBSC)-Ce(Smy,0; 9 have been investigated
as cathode materials for intermediate temperature solid oxide fuel cell (IT-SOFC).
The LBSC is prepared and shows the expected tetragonal pattern. Electrochemical
impedance spectroscopy (EIS) technique was performed over the temperature
range of 600-850°C to determine the cathode polarization resistance (R,). The
area specific resistances (ASR) of LBSC cathode were 0.69, 0.30 and 0.08 Q cm?
at the operating temperatures of 600, 700 and 800°C respectively. The exchange
current densities (i,) for oxygen reduction reaction (ORR) were determined from
the EIS approach, and low-field and high-field cyclic voltammetry. The activation
energies (E,) of ORR determined from the slope of Arrhenius plots for EIS, low-
field and high-field technique were 67.6, 67.7 and 103.7 kJ mol™, respectively.
Based on the electrochemical properties, the mixed ionic and electronic conductor
(MIEC) of LBSC is a potential cathode for intermediate temperature solid oxide
fuel cells (IT-SOFCs) based on a SDC electrolyte.

BHEET © Structural, Particle size distribution, Thermal, MIEC, ORR & electrochemical
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Coupling of lenticular martensite
in the Fe-C-Cr steel

TIRIESY mAAT RTFRE' BEAC
CEE S P T B LY T

This research focuses on the micro-and macro-structure of lenticular
martensite in AISI 440C stainless steel. At first, EBSD is used to investigate the
crystal orientation relationship in lenticular martensite. The techniques can provide
the information of crystal orientation in different aspects and attain more details in
the crystallography. The ideal condition for analyzing the orientation of martensite
units is based on large enough prior austenite grain size which can avoid the
impingement between each lenticular martensite grain. The growing arrangement
and coupling of lenticular martensite was then investigated. The results showed
that the variant pairs between each lenticular martensite grains tend to be 1V-6V,
1V-16V and 1V-17V. Therefore, the orientation relationship between lenticular
martensite and austenite matrix in this high-C high-Cr alloying steel is precisely

confirmed as Kurdjumov-Sachs (K-S) orientation relationship.

FH$ET : lenticular martensite, coupling, variant selection, Kurdjumov-Sachs

(K-S) orientation relationship.
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CeZO, il 78 i BLARF ZHERE - FLIEIRIEEE FARHE Ni 15 EmE
BURERY, NiO/CeZ O, MR EIRYERE MR - A0 DU E IR e 23 21 E M 5 =51
8 AR B R BEr A LA I o BRI EERT SRR - FEUN AR I EE &/
P22 (WHSV) ~ CO, B ~ CH, 5 X ERESE - B> CO, F CH,
A FER R o SR PEIIEAS SREUR - BEA E B R R (WHS V)
S » BN S8 B R e A Mot o $2 i S FERF IR R - L S bR B PRy
AL yERR o O R ESEERL LU (COL/CH,) B b I E & 15 M BH RN 722
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YASmSrFe,Os. s -basetf & + /5 Bl A& A4ty
WHE w2 EEM AR
B! 5>

Bl REXGMAGRERIALL HRAE THRR

e 2 B AE PR L RE S L R Rl (IT-SOF Cs) #EJR Y — K EE B
HITF & 8 oz et Bt A IR IF R B LB 1 1EEEBA52$x&§Eﬁi§HﬂkI$
HYAL » 1S e, B R T A A R W 1S EW  [RIBL AN 92 DAL RE 2 g 5
FrREE i S SRS R T IS BT SmSTFe,05 5(SSF) Bl SmSrFe; sCug20s.5
(SSFCu) * It4h » FAMEFERHEIR 0.1M ~ 0.3M FlI 0.5M Smg>Ce5000(SDC) K
T AUCE R BB - BB HTEE (TGA) 2K FIAE SSF B SSFCu
BUIBEE IR 5 X SRR 0 HT i (XRD) A 85 2 b e A St e s o B s i
FHCETREN « BUEIR R SRR R B IR (R B © S 5T 15
8% (FE-SEM) ZREIE RN ; RKIMHYLHTE (EIS) Ml & - 3 i L iH
H o fESLEERRRYEE MR 700°C B T R - R Bk R
FE M 120 /NI RGP R B RAFRRE M - W HLIER 0.5M
SDC ATy EN: -

BT« R EREACPIR T ~ B - RS~ MEFEME ~ &R
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=i B B A AR B RALE R
4 Sh MBS IR T

THARE RIEHT AR

RaHIE RS ETIRANEL TAEILEANRL
CEF LA A A SO Hk

BHEAE HLBIE LT (Nb,Os) ZEALEE (ZnO) A =18 MR BEAE BEAS
WHETT AT HARRIEE - DI BN R EE T 7 b HA L = Je i ALt
o e B R o AR E RS BB AL B N A R s et e Ak
PEB AL SR AE AR R B0 B8 14 T 43 1By 800°C Bl 1000°C o v 1l 18 s A g ok
WAt - FE S L PeB OB R Lt 2 VBRI 53 A AR (R BB A L
HEE R MR - SR [E R RERS 2 AL S LS HETT X- i
(X-ray diffraction, XRD) 2RI A KIS ~ WA T2 IR ET
FEN$% (scanning electron microscope, SEM ) i fenfiitfT [l {5 22 H. 3R 1
1 e

BRsA © SAbdR ~ SAbEE ~ RhETE
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FREE RO ER 43 4b AL R #Fe-Si-Créa- 2 R
% & B8 B B R
BRiBd ! CIRIAAZ EHAC OBEERS Lwm¥ RaAgd

Bl 3 & LA K S T A2 OT R P
VBl BRRUR O HRA Y RAERIE

AIHFZELL Fe-Si-Cr GEMARRITTEI G2 - SRAIWERE S i S50 LB A
AN 7] g PS5 A AS [R]3 BE Je AN [R] e ) N JEASAE R ik by oK - AR =R M A B
il R BB DURE T 662.3M Pa RBCRTE GRS - DM ELARR AT
HREMEE - #EH X OEHERHE (XRD) Keim i e 7B 8E (SEM) BiZEizik
ERY R GABRG S B RS 5 PP/ TR (LCR meter) SHIER 2 SEEREF
T FEZFHTURG S R R AR TUE o 78RR E W55 (Initial
permeability) &FRHEFRAZEATL (Surface insulation resistance) {4 T » BEREHI{L
BRI RS L2805 mins ~ 2 wt% ~ 50°C » WIEAERERE 30.4 ~ FE&EIHDT
Fo 8.3MQ - MBS SILEARRAESE 2 5 mins ~ 3 wt% ~ 50°C » ¥l4h
ERGER Ty 32.1 ~ FBAEFHTIR 3.32M Q © FISEFRIRGRY S FEEL - F RS 1
P2 B S HH RREASIR IR R B iy AR RS AR @R DT - A
A /K HER B R - TG ERER AT & FRAITOK -

BASERA : Fe-Si-Cr MR ~ RIEABMIHHT - SERT ~ M E
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AAb4zi5 3 AL Z 3k de bt AR
SRR LR

Bl AR EeER’

MAAERE T ETIREAMRLE T TIRABIHIEZSME T ORI

AXFSE T R M A LEE (ZnO) BHEALEE (MgO) ATSd i SR AL
(Bulk) FUAE i R AS RS FF ML - TERFSTRAE - K 1-5wit% RYSEALEEIMA
BAAEEF - AERRREEM 1R - FOEFR ERR R PP ZE (Ceramics)
HET 207 H SRS RS ML - EER B T O BEM 23 R 800 K
1000°C » /MR 180°C AR - dEFFIE 6 /NP R BERS - BERE AL
PR H B A LB S LS AR AL BRI S LSRR T T L
MRS AT o R X BHEBER 31T (XRD) SURSEA SRS Ry 7S A8 TR AR ST
FEt o W E—E (002) MMEAYEEIA - HFEE MgO Bt =Y mmiE
Tt ARFREE (M) BETAERAS T EUCURAEE (Zn) BEFAYAIE  DURRE T
8 (SEM) BIZHUMRYRIARGHS » v TR » I REEZ
Wi B SR HERE EAS RS S e % -

B - AALEE - ALEE  EIREE © BLIRAOR
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B A B TR A TAE A Al
KEREHAAERTAEL RS E
o AR ST R EI A O Rk Bl

Ti & Ti &4 EBH RIFmtEatt: - WA « s AE e asrys
TR R 8 RIS SO FE FA TR AR B Earh - A BELL Ti-Nb-Zr
SEATHRET - EBESREAYESY o AN Zr JTEEE Ti-25Nb-10Zr BEHER g 41 - 1T
Zr JLRININZE Ti-25Nb-20Zr R &G0 28R g 1H - e E R
Ti-25Nb-xZr &5 4 Z S FE ERBHEE S A c.p. Ti (175 HV) » 1 Zr JCERIEINE]
Ti-25Nb-10Zr B E IR E MR (291 HV) RS0 Ti-25Nb-xZr AT - 58
FEELE 1097 ] 1380 MPa Z 4] » Ti-25Nb-13Zr 2SR (1097 MPa)
1€ Ti-25Nb-1Zr 8 58T by fx = (1380 MPa) » ZES MRS AT » Ti-25Nb-
20Zr $EH 4 AR T M BB (63 GPa) Kl ARYTRMEEI{E £ (32°) » K
Ti-25Nb-20Zr AR E R A B I/ E R B AMII G4 -

BHST : Ti 54 ~ Ti-Nb-Zr 54 ~ #trEsE
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A K Agki F/CuOZ kK K -
BREAORBIEREZHE AR

Tafaky ' Tk

Bl A kB T b T2 A s 2R

AEERLER T IRRE SR AL (CuO) Z2KF (Nanosheets, NSs)
AT EAR I > BRI R (Ag) Z9KK; T~ (nanoparticles, NPs) #E§£7Y CuO
NSs b » A7 SOFE I R R IR G4 4-aminothiophenol(4-ATP)
RS H = E Y (Surface Enhance Raman Spectrum, SERS) 3XJfE - fiff
SerP AN [F] IR 5 AR I B IR PRI ] AT 8 Ag NPs 2 CuO NSs _RAYRSfEdS)
ffii > BEEAHBCHY BRI Ag NPs B CuO NSs $f8#H » Ag NPs/CuO NSs #4
MG B I R -« Hd iR Ag NPs/CuO NSs KT 100 BybERs
[A¥- (Enhancement factor) = #8FH1ZRZ A Bz 2 - AIAIEL SERS EiA R
TP E M © ARFFEA R HFTREN Ag NPs/CuO NSs #AME » HAGER
[ SERS UM » AT EA LAYV E N R ELE T -

BHeaR « SELER ~ 3R - R ASh SEET ~ R
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5ol BB B M FUIL SR R RALE AR
% I8 A EZ AL R

Fllmg ! THEE kEEY MEY BB Peng Gao®

Mgk HAMERIRER 2ETHIEL

LI ATAIRE VE

*Department of Physics, Durham University, United Kingdom

AN BRALE S HwH

®School of Engineering Institute of Engineering Innovation, University of Tokyo, Japan

(BAe3t £ 45 1 103-2815-C-009-028-M )

FHA i S i R I A B e A - (1S T R (RIS T FC I FH thfE 2 5%
FIEEIE o MER LT FTEM - 281 BiFeOy(BFO) B H
FIEHZHNE E - FELERIITZEh 85 - BFO Z5L HIE ELE JEH B E RS
138 e B B SZ I E TR B E RE - B R R AE R R 858k
TSRS E B 4.5% g 725 LaAlOy(LAO) Hl_FIF (a=3.79A) » HIR
S BB RULED » BFO (& i & 1E AR ZE 77 i (Rhombohedral) 24 52
#R UL 5l (Tetragonal-like) » [FIRFELYER ML E thag 2 g7 U0 - T bb{BLIE
iR AR P2 A E ORI - S R A S R R Rl A RS
o fEBR AT EAY S | B BiFeOs B ERARE B I # K1 - JEA M EEE
SERMYIE Fh (Tetragonal) g BURE « [RIPEACE G - FRATE RBRERIE S
FeplzE S KA EANR |+ 21 YSZ (Yttria-stabilized zirconia) FiAz » IR
YIRS (pulsed laser deposition, PLD) #4854 BFO 75 A& H X SEREHR 47
Bl ~ X IBOGRE DLUR AR M Sl A - Tk BFO I B SE A STk L
FCHRMBE ST & BFO BFTARA - 15AI{E YSZ H ARG nREfS 2158 219 1E
Fiti BFO °

ST : BLERSA - ZEIE - BEFR
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Biemgir AR st A= L2 B YIS
BRR R AT R
R EHAL CASEES R RS

B3 & AR K S AT A2 9T R AT
R CMERGE CMRA CHRA SRERK

AT R B S B g < P A SR L o B OOER A Lo B E
TR 20 S 17 A0 A8 i 4 oz BEL RO e S 0 Sk ) 7% ) = T <6 J e B R o
BB = RS (TiZ,Cy v i+j+k=9 » AFRIOM L2k ) 5 55—R51
(T ZC1) g 1] 72 81 1 7 O 488 SH B S Y T A 5 28 SR %] (T2, C) B [ 7 80
A A A AR B B B A T 5 B8 =589 (T Z)Cx) Ry 1K S5 1 A 33 B B 800114 T
T o 85 —3RH1 (TZs Cy) WITHENE XRD [ 37 b BLBERE AT 1 - Ll R i A
S o ERESEIIHEEE (Average roughness, Ra) £ 0.201 £ 0.270 nm Z[H]
T6Z,C, Hix=IEE By 10.58 Gpa © 53251 (T3 Z,Cs.,) TS By T RE 5
I > T52,Cs SHAMEHBLT Cu(111) K (200) FIIEAE © T52,C, 5 S (£ Ra {8
Ry 0.280 nm o AR EREE IR S & LI MR - BEEETE 10.57 B2 5.90
GPa » 5 =R (T, Z,Cs) W HIIEE Ry TR RERS I > T,Z,Cy BN BT
Cu(111) B (200) FIIEAE » 3EMHZRHM Ra {8 ke i lrs e Lo gt i Wi i 2 510
72 0 TeZ,C, BEMERT IR Ra Ky 0.878 nm Ff =iIREEE Ry 8.90 Gpa °

AR © BEEE ~ BEUIRGE © Ta-Zr-Cu
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ST o BERE IR SA LR AR S RA RIRAS Z A LR TR - IemE A
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TEA IR P RAE R BB R Y0  H DL S s / A
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TRsX! IS Mg

CERER T S S S LT L VIR

ARGBETCIHEDERRE LY A B g SUEA R - TSR
Pt B RRA B - FIFA BB RS LR M SR o A A T L
F A ERE A L) B B LR FE T B i AR RS S AR, T By A St
FERHE TR M R TR R P I AR & - R T R L
TV Pk B R S 2 - NS AT A S B S L B B AR Ry 8 B 8k
SRR o BRI SOIR A SRR VR 40 mm X 35 mm X 30 mm H.
BERRy 1.4 mm » S LERENIFZ B A E LLEAE S 8.3 g/em’ » [RILFREE
FERRYBERE 720 AT SR E AR R332 95% DI 2 2 A bnyfsE - F)
FHI 85 ) SRR Sl i /i g B B G » ANIFFC R B )R 4 HIE Spm
AR S T RS R 1 Bl S B (P SR B SRS B AT S e e IR « AR
T A AR A A RS 5 2 FR AR B B o T ak T B 2 52 Ry - FRI
BT A BRI 550°C » ELRAMINEFEAED 15A » v DIEERA
108 scem HAHEE KT 95% HIFAR -

RS - AERE
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AN R R R R R E R 3 e 2% 5
HFHZ IR

RE! BEME BRRE? FHREC

A PFARRPE T REMA A R TRBA

MRy 2D A HERERS S B B SRR - B RAFRYEE
M BRNE FEER AR S E ERE - MRS E I
B R - EEICHE - EAMEL - RIEMESE  GERBIRIIAES
MR A PR BIS - IRIDS NS R AT LA H et o ARIFSES HITR
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PRI FERIR L 25 - BL45 W98 B B R K = IR (IT-SOFC) A
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