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BEHTE—EIE2EERENR FEEERRmELILIESIGE
FONEESK » Hei% OPEC HySHE - FUMEE R 2009 £EHY 68,684,700 7
HAHNZE 2011 4EHY 70,436,700 7 - Rl ity - Bl SIREEZ 10 - 40
A BMEIES - HE SRR E AR EENESNES stk
ERRTR R - AR RS T RERAIFR T Rt
SIEAY RN -

BEAMN A RSB B ISR CERTEY
T M FEYE TR EENAE  FIRRESE - K02 - B
RERERE  AREERRRME  BEET A% R I &
A HE - ASHESEIETIER - HHRE R LRI iTE
it A R EATHAY. -

AL\ FIHEIZEATE 100 B 101 SERERRSE 6 OB E B ikl - AR
P BRI E S AT - AL G BERMERS - REETERER
KRS A B A - ERHH R EAR R AT E S LHE - FE
KR BRI RS - BATREIRTEAE S - RS S R R
B FIRE AR A (E - |

A O B B BRERF R BT A et B SR ER 5T » i — S S R L P AR
B B - il e P » 2207 Delay Coker 2RE& T 5 (Pilot Plant) A2 2
IR R - FEA AT AR SRS EE HE L RIrSE
Tkt > SR S8 - AN - RSB EE TP A ZIRME - (LB Ea Tk
SSUREERET R - RS RAE RIS AR - |
JEIB4EEE (Delayed Coking) BUZEIEE T EANKEE M L AR EE
BRI A LIRS « SUIREE PERSTIAL -
WEATZH4E - BRI2EEHASHRENEEF REEETRE K-
H - 2000 2%  BEEHRE TR THBMEE - 2IREHREFREME
B} - %5 2012 SELFREHREERTIEE 10 B - TESH ISy & IESS - &
RIS FE AR - IU A BRTAT 2 oeas 5 - BB B e i b
B AR  WISFESE - BB g A A PO -

% o BB #H 42 MR R A e sk B3R P.4
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RSN AAS 54 BBV - WESE SR SR SaE - &

BRI EERM R A4S 2 EENEE - 37 5 E ARG RS

T B, B RS T SIAE S R B — R B ARN - T IERER

T &% - BEAOAS/HAT - THREFESHHERER » Ehk

RTS8 -

EEARHE - TR TR s

1. EEATE SRS -

0. WS AR, -

3. WHEEIYMEE E EV/HEV/PHEY (VS st lss » S S &t
o B -

4. yrteeRREERAEMRT S e R .

= HEEEREFEREL

e T — i (Lithium ion secondary battery)B] 43 By ={E £ = EHYER 53 IEAT
(Positive electrode) » BAH(Negative electrode)F1EAZH (electrolyte) » IEfBAFHLE
HEBEILY LIMO:M = £BEK > MEEMHAEEURAT  EXE
B% » BFIGE MBI IR EE - iR F K ER SRR ERE N
s Ak  ENERFAIARER TR - B e RETREARRT:

charge
*+ (Cathode): LiMO; T Lig MO, +xLi* +xe” -
charge
elischarge charge (Overall): LiMO,+ Cg — LinuwMO>+ LilCs
—(Anode): Co+ i +xe g LixCs discherge

| Carbonaceous anode

' = o > e B
d LG 5 SR 3
s -
I g
Li conducting
K B L, . Co, :
e Aluminum
Coppercurrent F .
collactor | Viqﬁuld organic electrolyte current collactor
[ Separator, :,

A do B M A AR AR A AR SR B4R P.5




S T RS AR S EL AR — R AR DA T Y ERD:
(1) BEHIIFEE

Q) BENWEHERERE K EERRERT
Q) BEEE

@) TS BERRE R AERIERSD

(5) ‘ZACEXE
Lithium Polymer ‘,
Prismatic

i

250

2004
g Lithium Phosphate
@ 150+
g 10 Lithium lon e
X 5 Cylindrical \; o)
» 1 Nickel Cadmlum Aluminium Cans U
5 100 Cylindrcal Prismatic
I Prismatic i
£ 07 Leadhcid Nickel Metal Hydride

3 57 Cylindrical

Pnsmatlc

I ¥ L 4 l i

50 100 156 200 250 300 350 400
WattHours/Litre

B~ 8- REAEEEESTAH

3-5 years life
ngh energy den51ty_

At least IO-years life
High power
(_:poling system

o += J& Over 20 years life
R AR B A U5 Large current in/out put-
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- SEEE T E A = F ERE R E
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REHAEHEBET _RENREMHRESEE > BRABKTUARENEEE
& [HESBERRESR I BREGE BB AHIR » 20— K S EEEE
BEGNRGAELE EVHEEL  REHHHSERBMHIERERT - Bk
7E 1842 4F » Bunsen {EFRFERFETMATEAT & - T Z &R AR SHEET —XEA
FTENEBMEERES O - IRERSVES - MIVEHE R AIRIERETIEHEK
Jii = R BT B A 28(Graphite carbon) » FEA 2t (Non-graphite carbon)
P50 (doped carbon) 2= REEBHIIATR - £ LN R BRSWR
BT AR R LR & 8 A E B A B s A A {E SRR S AE
AR - BESMT IR IR RARRA/ R IRS B R T ERIR ST flsmst
HE B RGETE TR R B 7 AV PR S BN R B HROR
RV EE - FOKERE CNT(E &S ETURIRE MWCNT) ik Ft(E RSt
b - AR R AR TR T AU R e TR M T SR R B -

Anode Materfals T | Graphite | Meso carbon micro beads (MCMB) |
Process under 2200-2800°C

Particle size: 20-25 pm

Hard Carbon _

t I3
It 383

Highly Amorphous
]

High capacity but highly
irreversible at 1% cycle

FEIGERE(a=£=90" ,r=120" ) SEEESH Lalc BAR(LEREEAMEY
+ 5 [BRIEE dw=0.3354nm - FREGFEHRER (meso-carbon micro beads, MCMB)E A L
BE-HE 0 7E 2200°C-2800°C A B LIR &R B AT - HiEn2ET
BRSSO AR SBI2ER - FE R4 2D 69ERkE - BERk(hard carbon)
BTEEE BAbh - BIEELE 2500°C hEELUA 21k » LAIES&HE(amorphous iR ERTFAE
AL Lo BRI S AVIEATE L > B da AIAEE » HRIRRFH B
ERBAVESEM R EZEENR AR ENERR) - SRR AR
SmBRAHENERA G REBRE  PT



—FEE R B EEBNNEEMR - EEREEEHHS  BHTEBRR/EMRE
R &I SEI K7 FE(solid electrolyte interphase) * 3SR Al MBS BN ELS

A IZHYRIRE -

a ~ @i

(—) ~ BH0E 54 BB &

1. BFRE ¢ 102.10.7~102.109 # 3 H

2. HOEL: HAKMR

3. B
% 54 BEMRERS M 8 BEIBRMET  #EEEER
BARIERINEE B 1-2 REMD Bi5 - £ 3 REMB
=8 - FRRTBHUMWMT : (RBE—XDYZRREXKFEYZ
BRENE)

1D03--Atomistic Structure of Spinel Litium Titnate (SR& A K
#:52) LiaTisO12: A Surface Science Approach

AE IR Spinel Lithium Titanate (LTO) - KRR OB EATE

BENEHENER RARENESCGHEERFENNREBEALZE

fl\i o

FEHEE LTO11]) WEEMESH HERTRBESHA BN AN

fHErFERCSRFELFREN - B LTO RRE=EETF - 80

R BERE S T R(LBRIEREE CO MR - |

1D04--Atomistic and Electronic Structures of Spinel Litium

Titanate Surface by First-principles Calculations
AEELLBHABEMRSZ LisTisOn (LTO) FEEFE LTO &
Li7TisO12 (Li-LTO) BEFREFEBHNER - 515 ELNES/XANES
(FEEBKROEES/x HRERVGEEETBERE) FiEZ Oxygen-K
edge BHZLRERFS - LTO(111) xHEERERNE KRR
(Li-terminated) #1& < IbEERAMR 7 BB S EOERET
RARUBERECERBENRNERE

$mEREH A NERA FHARRS P8



1D05--The Synthesis and Lithium-ion/ Deintercalation
Properties of TiO2(R) as a High Potential Negative
Electrode

EIZHRE (ramsdellite type) H9SAEEER (R-TiOz 335 mAh g™)

BABTE (spinel type) HISKEESE (175 mAh g) AESHE

RERSE - AR AR (L,COs) Ki#HHE (Anatase, TiOy)

BEREREM R-TIO, - MR HBR F/RE M ERAEEFLSR

MAYILERES -

1D06--Improvement of Rate Performance of TizNbi1gOzg
Anode Material

ABRAEESWR - SRIKEEN TioaNb1gO BB - &

, SIERHIREETBEAET TimNb1oOp B LA - BHREEN

TiszmOzg %fﬁﬁﬁ_ﬂﬁélﬁz Tiszloozg Eﬁﬁiﬂqﬁiﬁ e

TizNb1oOgs b5 LigTisOn EEBHNERE - B _HBIFRABIA

WA (=1.6-1.7 Vs, Li/Li%) -

1D07--Synthesis and Crystal Structure of a Novel Hydrogen
Titanate HaTi1202s

A NapTi;07 BER - SEBNEBEMNETERH HoTin0s »
B HC BETT Nat/H BTSRRI IE - 45 HoTisOy - 3
BHEZRSPMAE 260°CHNRRER HoTinnOss < LUEED
# ~ TG-DTA (BAE/ZEH) 747 - AEENEREMEL - B8R
PUX A RE G R B FEFEETIG - MOGEMRERIES FT-IR
(BT EE MR AT SN g otaE) B TH-MAS-NMR (BB & e 88 1% Bk 3%
#R) ° HoTinOps FITF R84 RILL Monte Carlo JAZRSH °

1D08--Electrochemical Properties of Hollandite- type
Titanium Oxides with Tunnel Structure

R HNOs/HCI B KBt FHrt - BEIERESEBPEAR K

SBNZEEY - —FRENEASE - BE KCBTORD - #

63 mAh/g #ENZEl 158 mAh/g-7£ 0.1 C THIBRESRELN R 150

mAh/g - BESIRBRE 2-50 EEBES 97 % - 8F - #£10C

S B BRHEA AN ER AR BRE P.9



T - HEBEAR 100 mAh/g - Ei#ZIBIREE (Hollandite-type) TiO;
hpZEfEE - dAEER FREZE -

1D09--Synthesis and Charge/discharge Properties of
Li-Na-Ti-O Negative Electrode Materials for Lithium
Secondary Batteries

Li-Na-Ti-O 2 PHEBHREEEL TO, MK KEE

(Anatase-type) M REGESRBRIEACBRIREME - Li-Na-Ti-O 37K

FESEE P EARIE A BB - Li-Na-Ti-O BB RHESE—RK

BROIERLSHBEESS (178 mAh gl) - TEAHUERBE

0.5 mAcm? FEERIFNBERRRES —BERER (92%) -

1D13--Synthesis and Electrode Properties of Lia3TisO12/C

Composite with Polyvinyl Alcohol as a Carbon Source

by Spray-drying Method
AESERSUABBRIEE PVA) SBREEFREMZ
LissTisOn 54 (LiasTisO12/C) ME R EERSY - 5558 BB
WIS  BEEAAT S00°CTREAES LiasTisOn/C «
LiasTisO1o/C BB DL XRD (X FE£E5HE) - |RMDE - TER
# - SEM (RS FEME) &R TEM (FEXBFBMER) KD
- TEM BB REATR - LigsTisO/C MIFHERESSBE—
BEBRFERNVE - £ 10 C TABRIFNEZR =N EBRE
126 mAh g™ -

1D14--Electrochemical Property of Surface Modification

TiO2(B) Prepared from Lepidocrocite-type Precursor as

an Anode Material in the Lithium-ion Battery
AERBWHRMEER (titanic acid) B8 - ERVNERABEGE
ERNE - AAREERaOBENWR - H FT-IR (BiuEERasi
425t5E) BA C-H stretch RIHSE - T%Dﬁﬁlﬁﬁxé‘#%xe?&lﬁlﬁﬁlﬁl
REESZERS | o MBS EWEIRAN SO, FEM TiOL(B) - REEWME
0.9-3.0 VBE% 256 mAh g WHBES - HEMMUEE 3-35
BEBAZE 99.1% -

%o B s 4G AR A AR e g 3 RS P. 10



1D15--Synthesis and Electrochemical Property of Plate-like
LisTisOy2> Prepared from Titanic Acid as an Anode
Material in the Lithium-ion Battery

LigTisOs, TESBBBMBEAT - 6 EER MR MAIEIB 400

"CIREME - EYMOMRESR 1-10 p m NFRMIA/N - BAEZREAM -

RBACSVWITEESER 150 mAh gt LERFNER -

1D16--In Situ Neutron Reflectivity Analysis of Electrode/
electrolyte Interface

LiaTisO1, B/ EBHFE N E T AIMNEEREBA 7 R SRR
M - BEVINE LigTisOr2 (111) HIEERAESIKEIIFRAR
BUIELIRM - LigTisO MBI RERE (scattering length
density) SESBRABREDRE - TBREA - MEEHAARS
EEZERIEIBI/INBEREBERS N RAENMHREETRS
MR - BEREZENE  IJEEE LiyTisOn NEEEERH
RE -

1D17--Characteristics of Nano-crystalline TiOz(B)/Carbon
Composite as a Negative Electrode for Battery and
Capacitor Synthesized by Ultra-Centrifuging (UC) and
Hydrothermal Treatments
AEMNBEANBENYEEE K" BB
(Ultra-Centrifugation, UC)" BB HITIFRIBL S ARBHIFTELER
EREBREB7BRERER LigTisO12 (nc-LTO)/CNF #E5E
8 - B TIO,(B)RAMME Li,TisOn WIEHRES - BEMENRE
FERKARMBETTEREZ HRBERENTAHBE  6F TiO(B)
R LigTisOn S —81E - ARMAINFIA UC KRilf4E S /KR EE
& MEZH- TIOAB)/CNF BEY - WEEWE 1 C MAEEE
T IR 295 mAh gl WS THBESR (BE—EMYE), €120C
MEREERT - BINE 233 mAh g B ERE -

1D18--Study of Electrodeposition Process of Li Metal

Fpe B MR M E R A R L BRE P.11



ESERuUnERE NS TEUMRAEEYE B-ERUREA
SERGESBNNRER (dendritic growth) - AR5 7R
B SE - RARRENE (ac impedance spectroscopy)
BB - BYEE TR EC: DEC B (I2FA2 5S5vol %
i FEC) = 1 mol dm LiCIOs =18z Swagelok &t - H&T
BHEECEETA - SEMEEEBBRELAR 40 k) molt -

1D19--Anode Performance of Nanocrystalline
Mn30./Carbon Composites Prepared by
Ultra-Centrifugation
ZK AR R Mn304/Ketjen Black EC600JD (KB) EE¥F BT REE
BIMZSIGESE (BED) REM - HRTEM (SRREEE FREME)
/R Mn;O, TR FEREIEMHN - LREREPZER KB
#B3ED - Mn304/KB #ES Y1 400 EfEREZRIEL 800 mAh
g HITEES - HIRMI XAFS (X JeIRUEEBAAE) AEET
BE - LB RABERAERR MnOy WS EolF Rk EEA
Mn BB 0.21 & 2.59 HE -

1D20--Morphology Control of Electrodeposited Lithium in
Room Temperature Ionic Liquids
FRESBN_RENEESESEREEEE BERBERIN
Al Ui RSMEEAREEEE - BANTRERNEREBEER
ERAEBRETEIBNETANTE . DULR T BIH HRR1F
# « ZE[Campyr][TENIERE S - EEJIENA/)  BEBREE
B15 p A cm?i2NE 200 p A cm?fEs - ZE[Campip][TfN]
TBRED -5 LA cm?F) 200 p A cm? WEBEATERES
87200 P AP HBFRBET - TREIRANKREIE -

1D21--Conversion Anode Properties of AI** Introduced NiO
Solid-solution

ZELBE/LYSEHELTNRES AN Ni-Al BREGEBESR

1E4 (layered double hydroxide) #IEREEBRY - FEHR Ni/Al

(=1~3) HEELHINE TRHNHEREHNEBRAITERRIK

Ao B R AT MR A S Gkl AR P.12



BB - 45 R EEN - Nip-Al EEEAR Ni-Al BERSHINE (1262 mAh/g:
0.03-3.0V) ERE (788 mAh/g: 0.03-1.5V) EFE - BIERRK
R85 Ni-Al BERRZERE NIO £REMNS(LEREUABA
1 -

1D22--Novel Water-based Fluorinated Binder for Improved
Life-time Stability of Batteries |

Solvay AT EHFH— ALK PYDF 258 W82 SBR (I &
2HB) mEWAOSE (BE - ot BO) BRI E (B
RPNWIRIRS RER) fE888 - #—1C PVDF 4B SBR - TJ{R:&
EEUHYEENEE - BRBENEENEE B2 MRER
REASSRESENIUERAZEERENHET] - —RKN PVDF
BREYESBTFEHERIE - W7 90°CRIARE - BHH PVDF £/
BREDAE TNEMAEEE - £ SBR EFAMRLINRR - £EK
E8T - PVDF EEEIR SBRAESHEZENEE/\HRE - Bt
R/ MEER GERANSE - MISMEEYENERSE - IS SBE
S REEIZAY PVDF {EERM N I RRBEN T ERRAER -

1D23--The Atomic.Configurations and Electronic States of
Graphite Step Edge Terminated by Oxidized Sulfurs
Used for the Rechargeable Battery Anodes
BEltRNEAREERN  ERAREERFELIRENGE - |
EHROEMTOTREASRNEEERER R ASEEHENT
(b e GRS ol B P B O PR R - LD A5 18 LRI O] B IR R IRAYE
AEAREE - EFACHNEERERSBRANRRE -

1D24--Anode Properties of Cokes Based Graphite for Lithium
Ion Battery

—RME AR MCMB MERERAFERFEBHNRES

EEME . FEEAREFNVIBRERS - BEEEBEENRNFA/N

BB RRHRESIE AERNASMRNERBESTRARERA

BB MERARL WG EHE ARG BEAERNAARNRERIBE

WAL - FRIBEESNBIERIFRE -

S o BB H AR B R A e ik il B R P. 13



1D25--Feasibility Study of Blend Dependence of Dispersion
Property for Carbon Particle by Particle Characterization
Approach

TR  BREEMEEER (PVDF/NMP) ANE BB X

BESBILN rHEHEREMAE (Doppler laser shift

method) BEREANERY - BRBFEBRERIRBERET

Ko R EMmIEE -

1D26--Li-Intercalation of Graphite Electrode in Solvate Ionic
Liquid Electrolytes

AREHER TFRAZELi(glyme))IX BAEBEFAR (Ls) &

287, "B FE (glyme) siE&mEBE (hydrofluoroether) B9%

ERETHEL - BAAN L EREEAESBERBERALEH

hEAEBEL_E_PROIRAT - MEERINIRHE - ARHHE

BRT . REARREE  AeE T RIEPHEREE FRTERA

EHMARENTE AEEENERFEEREREEMNRARE

BFASHIRIERAMREN -

1D27--HAXPES Analysis on Structure Change of Solid
Electrolyte Interphase Formed on a Carbon Negative
Electrode :

FIFE X ANBEFNEE (HAX-PES) MR IKSBEBESL

BELCEREEECRETEEERETEE SE) WTH -

HAX-PES RIRIEEREET - SB{EREET SEl MABE KL

BB AR - BEERVFNEEIER SERZa# it -

2D01--Surface Modification of a Graphite with Silane
Coupling Agents

ASFEMNREWEESEIFEH  RENERFREBNESRE

HERNERREE - BREVBNEARER ARGRERY RS

SENAREEAM I ERERRNERS®R SR UEZRRR

B BeBRERARBEAERAEE CABEENANENS

o - FEINEEGRKEERMEMMED 27 % -

SR B A A S S s P14



2D02--Study on Properties of Li Doping into Polycyclic
Aromatic Hydrocarbons (PAHs) - Analysis of Electronic
States of Carbon by Electron Spin Resonance (ESR)
Method
LB FERELRAEE (ESR) RESNSESERMNEFRE - 7
FBgERABREEanaREE (BEREEFRET) B
# SR HEMBEMRERE( - ZEFERNEREEHRE
SRR AENS - —RRBREABHRNZESAEE - #HFHE
EBEEEBMEESR) TR THRARFEEEROE
R

2D03--Li Deposition Resistance of Non-graphitizable Carbon

as a Negative Electrode Material at Low Temperature
ESERBENREHER - DEBARERE (CCV) RIPHHEFS
BRI SN BEBMENEEARY - SENIEERRR
E  TENEREYE BRI RENIRRENELNSHE -
RERnBEERE THERRESRE BFAEEHKIEER/MN
RERBRYEERE - FRBLHREARFNRERNE - bASH
BARSEE -

2D04--Structural  Characterization of Charged Graphite
Negative Electrode for All-solid Lithium Ion Battery -
Using Ar Ion Milling '
wEREXBEFEMNE (SEM) HREEFAEEMR (AES) Ba
BFMELXARENEREE RENERES ) FEMNWERSE
=R - TASBEHBENS S TERER - dRREFS=R - B
AREHDTEFSERERE - B AES MAWERTH - &4
ZEh  ELEEEERINEEERAMBRERES - MEER
SO ERERERREM -
2D05--Improvement of Interfacial Ionic Transfer by Using
Alginate Binder in Carbon Anodes

EEHBERENEETS D ERERARFRRABNES

£ Ao B MR 54T A8 B 6 R B3t & BUARE P. 15



Bl - A B . (A 7 MBS E : Alg-Li B Alg-Mg -
Alg-Li =B Ha4EE Alg-Mg B MELAEE A EA SBR EER
THEREL BT Alg HRBEEEEENSRN T B
5/ B E RIS -

2D06--In-situ  Synchrotron X-ray Diffraction Studies of

Laminated Lithium Ion Batteries
BEERFENPMEENEERNER MAASCHERERE
HEENRUESESFEH T RNBEINEBENE(L- AZRB
RREENHMA/REMNERELE  BEEUE 2 CHESREERTH
FRISEBRES -

2D07--The Mechanism Elucidation of the Various
Characteristics in Artificial Graphite and Natural
Graphite (1)
ANERBEXAOBHECABERISESREFEATNG NELQSE
238 500 BERENSHELLE - LLBXAEES 75 % - =
BREAED  ABGSNBBLLAITRLERAAES T 2 % - B
BUER M ZEFRBKRAEFEFANIF -

2D08--The Mechanism Elucidation of the Various
Characteristics in Artificial Graphite and Natural
Graphite (2)

FEXRHAEH SEM &0 - oIDIERR—LARNERE - BEA

EASTRIEELIERNIRES - ERFXAROASETNERE

. SRERARENERRISE - b5 - RAAELEANELEH

REAEREEHENX ﬁ‘l’:ﬁ%ﬁﬂfﬂﬂ%ﬁﬁ%E‘J%ﬁ'ﬁﬂllﬁ%ﬁ%@ﬂ%ﬁﬁ=

2D09--The  Mechanism Elucidation of the Various
Characteristics in Artificial Graphite and Natural
Graphite

BB A= RHERENERT  BEERAE  HAEENR

HEHTRENE - SENSEUREEBANEZEER - &Rm

%Ho B EHE A FHAE R A A ikl BERS P. 16



4998 500 EEEARE  FESEHR—BHROHEY - 155 - 8
RHNEERRERBSRREARE SRERIREELENE
2L -

2D13--Study on the Dispersed State of CNT in Anode Film of
Lithium-ion Battery '

—RIERAR - EORE (CNT) BERETEEMS - B5UEER
Ftk - RE - ABIEZMARB CNT T NMP BE|EKD 28 -

AR CNT BMED B - 1872 NMP 3K DRI CNT - BEA
BENESLEBEY MRS EEBUNESBH -5—75
H - AEHEEPEERFEMEEER CNT $IRNDEHARE -

CNTHFREESEERY - 4E - LRREFNDIEE -

2D14--Mechanical and Chemical Influences on the Stability
of Sb;S: Anode for Li-ion Batteries

B ShyS: fFAEBEMFENRR HEFRR -BREZA LS (>1V
vs. Li/Li*) B9FZARBEE IR R FE - W7 Li & Sb (>1V vs. Li/Li") &
RESSRME  MELE 946 mAh g WEBRBRE - VSHRE
7~ SbaS3 AEEE PVAF $#EEI7E 1M LiPFe EC/DEC = 1.1 BRE
DARENERRERARE - BT HREERENRE - THE
ME M R EREESEREEESBARIN - WENEER
BEMSAE A MR B FRNTE -

Sb,S: A EEE VIR B BTS2 EC/DEC BRES - DL 20wt %
PVAF fEREEEIMR R FETH - IR ERIBE 983 mAh g™
R EEES - 187 100 mAh g1 T - 275436 mAh g R EE
5 EEEEERE EENTBEERE T 250mAhgt - 50
BEERE - Bi8iB 50 %MiE% - BENE - HRNESAIEEE 1
325 VR (RESBRRERYL) BRNESERNREBEK - 5
E Sh/Li e REZE/RTT 50 EEERER - HERREEZEZNR
- MAZZFCYNAREY - E FEC/DECfERERER - O]
HERERFRBRNIUE - SHINHRER - R FEC Tl
BEYEW Si & Sb MERERENE (SE) - B PVdF EEER
RMAAZEENEED - EERBHRAZRE -

S o B a4 AR B R B AR Rk B4R P. 17



EEISEEEPESER (CMC) BETHERABENNER
B - I A CMC R{EB1EE EC/DEC BRERNERENTE
EREl EEERSSMIEN 400 mAh gl - BTERIEER
AlEMarEEs - BEYYE EC/DEC NBEIEAZIRMIR
% . DAEEABTEREEEE FEC/DEC BRER - 1TAEE3
#1800 mAh gl WIEERBES - A INHIEHAGmMIERER
HpoE s EMR AR RRBBEFNES - RERREE
BERTY -

2D15--Nano-sized (Ti, Sn)O, Composites as Anode Material
for Lithium Ion Battery
- FAERRRERREBRE NS ENTR-(TI, Sn)O,; BERTE
HEE T EMNEEME  WEBBRALE - JREMNE - FE
HRETEME  CBENWMAEFAEL  LRRERSERMSI R
BHEEMR TRAE(EETS- FREHBENS LSRR
BEERMSLRE (TN, SN0, BAEATR - X XiEs BT - Al
SUER (Ti, SN0, AR ASE—H BAGRIXZHRERS
J824% - HRTEM-EDX o4rH Ti 82 Sn WEFLEIS 9/1 - A
ICP-AES #SR48%F - ST-500 #2348 50 ERREERSMLIEES -
WAEEIREBED  MEEIAGTHNEESHRBEMRRT - RIRW
BIHNESEER - EEWE - B1% DSC 247 - $8{ERI ST-500 - B
IR E MBS RIS B - '

2D16--In-situ Stud'y of Sn Anode in Li Ion Battery by Acoustic

Emission ‘
W E5 (acoustic emission) BMREA R OEHKEL K
(EC)~ "R EWHE R LiPFs ARAEHEEERE D Sn SFEE -
BRI A RIRIURE - F—RIIBARED - 0] 1.5~1.2V EE
=T ARBMEIE (50~50 kHz) AE FR5% - BHRIEDL - ILHER
EC BB BN MBI SEl IR #4E - S—HH - EEEANSA
12th . SnO EIEE B AE SsRB)  EXEEERIBEPRELE
B/ MR R B R R ERR -
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2D17--Fabrication of SnO; Nanoparticle Negative Electrode
by Electrophoretic Deposition Method-Examination of |
~ Electrodeposition Conditions-
B2 BBEAMAZZERNERINEE (EPD) REFFR SnO, R
RELF (LPD-Sn0y) ~ ZIRFZR (AB) RERGEE (PAA) FRAARAY
HIEHIEEE - EEIIERENRE - REBRNEEIEN - BiRE
RWET -

2D18--Preparation and Electrochemical Properties of Fe-Sn
Alloy Film as Negative Electrode for Lithium Secondary -
Batteries
R AERESHENHERENEBFEmNRR HETEEN
BEREBEHWOITRAN - Sn (ERES : 994 mAh g™) R
HUEERSE (BHES - 372 mAh g1) MBRMR - BEEER
BELEXR  URAHNERERSHERNER LHE - FESnE
BEEBMYE - AENBREERERE Fe-Sn SEEENRE
B - RXSELE(LERHE -

2D19--Influence of Conductive Agents on Electrochemical
Characteristics of SnO, Nanoparticle as Negative
Electrode for Lithium Secondary Batteries

SN0, KIIEARES (783 mAh gl) KHIZHE 372mAhg™) B

ML - {8 SnO, EBRERNBEREERNERERENEERERRZE

TEMRIE - ANNEEE - RTHEIDEEEEN - WEEHE

EESBEEMYENEREL - ARTERIBEEHR SnO, =K

HFE( R HEDEURBRNTE -

2D20--Development of a Novel Tin-alloy Dispersed Carbon

Composite for LIB Anode
AEMEEFAERFNBRESE - LESYERENGRR
. FINZRANESSEN  EREPIRLITREBNSENM -
HESBBTENGR LIGEEASEAEEBUNERE
iR -
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2D21--Nanohybridization of nc-SnO; with Hollow-structured
Carbon for High Performance Li-ion Battery Anodes
AENAEANEHORERNERN BT EFEE 0EBIED
HZSKEREAR SN0, - EBRHNTKIESRTEEER 1200 RAYTE
BHEIRY 1263 mAh g BSIEES (88— SnOy)°JRAI XAFS
81 HRTEM B RERMN SnO, B REAS - BS SnOy/ixE
BRNERBEREBNESTEY -
. 2D22--Charge-discharge Properties of SnO; Embedded in
Carbon Nanospace
# Sn EFESAMPARMEIE - TSHHA SnO2 B L -
ZOKRTIENEESILRMTKARS - IJFEH SnClL ZRRSE
HESE  TREIBRES SN0, RRENESREEGEINR
B M -Sn0,-Sn B REER Sn-Li B BBESEEREND
P - BE SN0y K BRES BN REEIMEEINE - B8
BNILRMZKS AR - BRMBRKECSEANERRERAY
57 o

2D23--Development of Li-ion Battery Using
SnO-P,Qs/Si-based Anode without Li Pre-doping
Process and Its Safety Evaluation

R ARBREBHREENER TS GSPO-SIRBEES LIMIE

BaEs  DBEEBNAIYES - RERSENENHITNER

xR - EEERED - MEHAENEEE LAHR 65°C -.

2D24--Development of High-capacity, Long-life Anode
Using Tin-antimony Sulfide Glass

ST EIEAE (550 mAh/g) BER LiMnyO4 - LICoO; -

LiNi1/3C01_/3Mn1/302 E LiFePO4 ﬂf % B 51"3 IE 1“’3 5& ‘ﬁ‘ ;ﬂl_l JE-I‘ °

LiFePO4/Sn-Sb ML WHBEMESABEARRFBRER - I

oliZEEBIR AR 1 Ah Bt -

2D25--Microstructural  Observation in  Charged and
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Discharged Silicon Anode of Lithium Ion Battery
FfA SEM R EZZBEREFENETHMERBERANER
MIARE - EEHNERNANREBBRAE2ENESR - STEM Z24
R EELS MitmnH e A REERESYNTE -

2D26--Cu Embedded Si-O-C Composite Anode Synthesized
by Electrochemical Method for Thick Deposition of
Active Material
WEEME (LisaSi - 4200 mAh gl) SHEFELBAR
(LiCs - 372 mAh gh) BIEREDTNIFERE - FASHINE A HE
Mt A 8 Si-O-C #5& 8B - H1ESE 2000 [EERE{ZER) 1045 mAh
g? - S 7200 EBERFERA 842 mAh g* - AEFMIRAZ
Si-O-C #aald - REEBENLNESRE - AAREVHER
BEFEZIZMNALEHE - B RARATRRLIFEESNESBN
(1678 nQ) - m - 20 °C) - ME BB FRAENL -

2D27--In-situ Observation of Silicon Composite Anodes of
Lithium-ion Batteries Using the Real Color Confocal
System
EEBTFRANYESSBEEBEANEEEEC MRERAEHE
BIEIR - HEEWES S BKIRNEERBELIRE - FTERAY
WEALREEMED - FE Lasertec HBEHERFNBELRE
RS dLEEERIRAYESABNER WS T
BRERHEEW RN A OSRE - RIFHE . BT EEET
BEMNMHEER -

3B01--NMR Research for Degradation of Graphite Used in
Si/C Composite Anode

EHEEAREMHYMERNIES RRAEMEEN BRI

FHEZ— HARBMEHTD . IENENS2EERED - LLNMR

S Li*REF Si/C EERBHER - E48 20 HNABESRE

RIEE - ABHAREPSEIREHAMMR Si fUKE - ®RnE

SHREAWNRRREERE -
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3B02--Fatigue Resistance of Copper Alloy Foil for Negative
Electrode Current Collector

AR EREeREN S BERERFER(LB)NBEEERE

EUMENERY ERSFERBEMYERANERED - K

AfELENERWERNEIE - AR SR G & TR R 558

& BErAsREARENEERRNIESFN -

3B03--Fabrication and. Electrochemicél Characteristics of Si
Nanoparticle Negative Electrode by Electrophoretic
Deposition Method
EEREHALUKENEE A(EPD) B RFMEEIRN Si KN 784 -
NHEEEZEINERFRBENRTEEMBEM - KR
Helmholtz-Smoluchowski 7523 - JIiRR B EIIEEREI
12 - FE-SEM(Field-emission scanning electron microscope)
E@BEREk Si —BIIIEEE L - BRNERUCTRBEREE
Bk BIE R (R _ REBHRME -

3B04--Effects of Conditions for Carbon Composite
Processing and Electrolyte Additives on SiO Negative
Electrode for Li-ion Batteries
SIO/FESHBEMRSRARIE SIO R2MBESY - CMCNa - &
RAE S AR REMN - CMCNa hRIshEE 7 E 5 E SIO PR &R
HWRZEER  BRRESAWERNNTRER - WG RREHERE
FREHKRIN PVA MJE CMCNa FREREFZ - SIO/C 5 BB
HFRIEMEER CMCNa fERTRREBKIBNE - AR FEC
TEBEBRERME - #5% SIO/C BRFRIBHZE -

3B05--Analysis of the Capacity Fading Mechanism and an
Investigation into Improving the Cycle Performance of
an Si-based Anode

AXEESHWHBBEANEREPEETES{LHS - BRAH

BTrENERERERERREENMZRELND EERE

BB Al ER AT e L HES P.22



—EHRATHEFLEFERNEBLERE SHARBEF=ERE
WEEFRRA - B3R SO &RUJENRE I - £ SiO FEEMER
RHA—MORET A - ARIMASTILHTRE SR &S - B
HalZ i E T 1L Si0 RBMNERERR -

3B06--Silicon/carbon Composite Anode Using a Carbon

Paper for Polymer‘Lithium—ion Batteries
W/ B EE—BRACP) LERERE - TARFRERRES
YRR TSR - ZESYEBHIWN M PVCH THF A
REEHBRAER - SI/CCP EEATE=20:100 WEEER Si/C
ESHTIRERS 980mAhg™ & 98%EMME - B Si/C R
REMNTYERE  HEE 100 EEERENT 960mAhg™ Tk
BAE - £ E=RouixE A B FEIE R AR BIBRERI
WELERIEREE -

3B07--/n Situ SEM Observation of Silicon Negative Electrode

for Solid-state Lithium Polymer Batteries
AFRNERRERE  TREXEFEMR (SEM) AL EEAR
LTS TREWEEEBREEES) FEENABERNE
BB BERMALORS - BEVWABEEE N ES
—BWIS - BREERBR (CMC) ~ TEZE (SBR) Rz K4E
# (CNF) BURSY - SESB/ERENEBEMTIERR  RER
BB ERIZNG 200 % - BEKNSBED  SEHNEREEER
IN10 % - B EESEENREAMESBANNEBHERBE
FREL -

3B08--Effect of the Addition of CNF (Multi-Wall CNT) to SiO
Anode as a Conductive Additive of LIB

BIRESREE (SESKRY) RABRFEESTRMEMA

A2 S0 8if - EERENER - SiO EMMEEEABIEDHM

B 10 BESEHMHART - 5 1500 mAh/g HBSEES - CNF

£ SIO BAR NS EHGTRERS SR EEERR -
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3B09--Enhanced Charge-discharge Properties of Si Loaded
in Carbon Nanospace

14238 NaOH- R HF-81Z BIEH Mg. Si/FLIKRE SR SiOy/
WIESERAEY—RERE S5/ S/ABERRESEE - B85
838 1000 mAh/g BERESRESNIHNEER - K4 4000
mAh/g Ei¢ Si+SIOEE - UARFMERRR - BEERET
MESKREEPHFRITHRE B NRBYRINANES
'fi °

3B13--Anode Properties of Rare-earth Metal Silicides/Si
Composite Electrodes for Li-ion Battery
EUBMRAGAEZERBIBEEREE M-SI/SI BEERESR
(M : Sm & Gd) fERI28-FEMAHEE - B Gd-Si/Si 25 E
BHERST  ANESE—TEREBEUEBEEE 840 mA h
g AEFBRBRRRIURN M-Si BBAIEMILEE - Gd-S| EE
QB MEMAERYF - Fon Gd-Si HOEREEWREZERIENE
5 o

3B14--Anode Properties of Ni-P-coated Si Composite
Thick-film Electrodes for Li-ion Battery
HRESEERERSH Ni-P BENWHESER - HEF NI-P &
Wi FREIAGAEMN S KEEHBYRECRMZIEE - Ni-P/Si
BITEIRXERIE - FRSEINEBME - MIAREIEARRERERSE
BAESTERIR - LR XEEM Ni-P/Si BAE - 7258 1000 {EI{EE
235 680 mA h g HHEES - MBREWIZIEER Ni-P/Si 2k
A - 59 - TBRBIE 10 C WAEEET - TIRE 460 m Ah g™

3B15--Estimation of Organic Solvent-based Electrolytes
Suitable for Si-based Anodes in Li-ion Battery
AEFENZEEHRNBERERFE W ERBERHENE
0 AREMFME - ORNZ HREE (VO BIERPTLIANIE
EWEBNNESES  wFE—TEEBHEE70mMAhg? - &
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E ESES% BEASLHNVCE  AEERIREITE 1000 mA
hg'i - &8 700 BREESEAREIBERTRNES -

3B16--Observation of Charge and Discharge Behavior, of One
Silicon Particle by Single Particle Measurement
Technique

WHNSHEEZESESEAREERME . ExNERRENES

RBAIREESELCNTIERE - BRENERECENERE

B B ER TR RS - RN RERFISAER

B (ERERER - ERWRNRENFIREA -

3B17--Electrochemical Property of Si Anode Prepared on
Roughened Current Collector

EERWER FHEFEESKBEMNYRE EREERRGN

TeERANERRERYENER ETHBRENNEEMNSEK

£ . TELENEHIAEFEREERSD  BAAERREIEER

R BRAINE - IR BRRIR -

3B18--Effect of Additive for Si Leaf Powder Negative
Electrode Properties for Li-ion Batteries

AREEF SR VCFEC K DFEC SR MBS i2EFE o Si-LP

BIREBE NS - Si-LP BENEREHERAERRMNEM

¥Sci= - {B DFEC 7 50 BEERHEMRUTREER VC & FEC

FEEREME - FINBIAE A Si-LP 72 50 EERANEER L2

BEENE(E - BASEEERZYVRABNERYE -

3B19--Analysis of Electrode/electrolyte Interfacial Behavior
of an a-Si Thin Film Negative Electrode with EMImFSI
Ionic Liquid-based Electrolytes

KEHH T a-Si BERBEBE EMIMFSRER FERE - BHE

B/ BRENBENRS - BERTRERES « £ EMIMFSLEE

BFEMEDPH a- S HEABEEREERNARARERED

WEESEE AEFNESREERRRR AHZE®EE 273K -
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3B20--Relationship between Electric Characteristics and
Particle Size of Si Alloy Powder Prepared Gas Atomizing
Method

AEMRRER LREY- S ARRNEER FENREED

BEREE  ERIW-SENRNFONEABFEBRIER -

3B21--Deterioration Analysis of Si Anode for Lithium Ion
Batteries
B AN EEERGESEAMBNTZE KT
R 7 T ABNEIRREET - FEC S —BENEHIE
KRB SiO, BEIES SEI B - VC RI2F AL ERY SO, FEEME
HRE/ER SELJE -

3B22--Development of High-capacity Negative Electrodes

Using DG Silicon and its Battery Performances
BAESBMENDTR (EME DG WNTEHABTRUANS 13 |
m - SfERERTFEHNSERRMBER - DG BWEIRE BREMM
RERWE (MM B) BEHEHMNES - B 1000 mAhg™ T
BERER B8 250 AEERBRRREERE - A LiFePO,4
[FBE DG WEIBFTHEMRMTEEN - 818 100 BERRER
BREUMERY -

3B23--Development of Si-based Lithium-ion Batteries Using
Lithium-dope-free Technique, Their High Temperature
Performance and Safety Evaluation
RSB R AR R RE 4V REGAEWERBRN —REH - I
T 60 £ 80 CBiR FTHEERREREERE 1.0 Ah-BiEE
RE WA EZ 2 - EERES - WU EERERXT
FHEEIRAZIB 44 °C - EILRARERKLRS - |

3B24--Improvement of the Li-extraction Capability on SiO
Anode Material for Lithium-ion Batteries
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