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Development of Sodium—ion Battery for Sustainable Energy Society
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(X)) TN =2 AIR=2 3 HHEDT=D. LT AN T )—EREERT 5T NI LAF
ZREMOERREBEL. (1) ERE, (2)81B, Q) ERBRO=EXRICETIERHAREITL.
UTDIEERELz, () RATRENGLLHREK-IUAVREBOESKICHIIL, ARRED
IRILF—FENa HE)EB-, Q)FREBMELL T2 A 2000 mAh/g DRBEETRT
LERUEL, Q) RFREBIIRELEMBRLTRELD . FMHMLTHREICRESE . N
DRAFEEMEEIC. RLBN-FRERT T DLMAVEMEEREL, YXT4FTILIRIL
XF—#HEERICAIT TN D LAV EMOEBER M OMEILIZRIILTZ,

(3| X) : To achieve green and sustainable energy development, we have studied three main
battery elements, (1) positive and (2) negative electrode materials, and (3) non-aqueous electrolyte
for 3 volt Na-ion battery as a high-energy and cost-effective large-scale energy storage system. For
positive electrode, new iron and manganese-based layered oxide is found to demonstrate the
highest energy density of 500 mWh/g vs. Na. Phosphorus negative electrode also exhibits higher
capacity of >2000mAh/g by adequate binder. We further optimize the combination of electrolyte
solvent and salt for Na-insertion carbon electrode, resulting in highly stable cycling. From these
studies, we have succeeded the fundamental technology to realize the high performance Na-ion

batteries for sustainable energy developments.
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Na batteries
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P2-Nag ¢[Li; sMn,,,]0, (Adv. Energy Mater., in press (2014)), BIZIZF I LAA U BitDH
NERELLES4MHZETRT 03-Na[Fe,,,Co,,10, DFER (Electrochem. Commun., 34, 60-63
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Electrochemical Na Insertion and Solid Electrolyte
Interphase for Hard-Carbon Electrodes and Application
to Na-lon Batteries

Shinichi Komaba,* Wataru Murata, Toru [shikewa, Nacaki Yabuuchi, Tomoaki Ozeki,
Tetsuri Nakayama, Atsushi Ogata, Kazuma Gotoh, and Kozuya Fujiwara

Recantly, lithium-ion battaries have been sttracting mors interest for use in
autometive applications. Lithium reowrces are confirmed to be unevenly
distributed in South America, and the cost of the lithium raw materials has
roughly doubled from the first practical application in 1991 o the present and
s ing due te global fie ithi L Since the
slectrochemical equivalent and standard potential of sodium are the most
advantageous after lithium, sodwim based energy storage is of great interest
to reslize lithiurn-froe hich eneray and high voltage battirios. However to

3 Advanced Functional Materials [Z$§& S =X DRI

AHRRECBLTHRBBMHORER LV LT TGS BFRER LR REEER
BEBLVUNAIUT—DHRLGEDBNEHREITHED, TRV LA B MELTERLET
BICHIYEDERRGMRAZERHIENTE = EF, TRV LA EMICEALTHASD
RETEEICHARISITON, T ZKOERNERM|RERIBL TS, COXIGHFH(C
BIFEFNIDLAF U EBUMADEKOEFEY (FFRMGRAEANERIT-REG—STHY.
EHRAXBORETHIIRILT—EERRAND—BICEND, —HOEETEAMETRHE
LEMBERIS, TRV LAV ZREMDREEZED TS, THhL ARRRETRHL
FERARBREN TRV LAF O ZREMIOERLEMESE . YRATAFTIL-TRILT
—HEORREVSHBREDORELZMRRICERISADVTVSERFT 5.
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“Toward Na-ion from Li-ion Batteries”

KIEEME (Korean Institute of Electrical and Electronic Materials
Engineers),Sokcho, Korea, 2011.6.22-24

Zhen-Ji Han, Masahiro Murase, Naoaki Yabuuchi, Yasushi Katayama, Takashi
Miura and Shinichi Komaba

“High Capacity Performance of Si/Graphite Composite Electrode with
Neutralized Poly(Acryli Acid) Binders

KIEEME (Korean Institute of Electrical and Electronic Materials Engineers)
Sokcho Korea,01-B1 2011.6.22-24

(Invited) Shinichi Komaba, Naoaki Yabuuchi, Yasushi Katayama, and Takashi
Miura

“Higher Energy and Safety of Lithium-lon Batteries with lonic Liquid”

5" International Conference on Polymer Batteries and Fuel Cells, # B7, Argonne
National Laboratory, USA, August 1-5, 2011.

(Bl BugiE—
(YR AR M DA I )
%29 M OFR, ERALFRER S, NETE'IF— 7 X, 2011.8. 4.

Bt —, BN IE A, w5 A, (B A, A FIEX, BIEZETR, s, =ik
“UF 7 hA A EMAEEE A 27
% 357 [MIEMNEE S, t& 2011. 9.5

(Invited)Shinici Komaba, Naoaki Yabuuchi, Wataru Murata, Toru Ishikawa,
Junichi Iwatate, Yuta Matsuura
“High Capacity Na-lon Batteries”
The 62" Annual Meeting of the International Society of Electrochemistry,
Symposium 8a,Niigata, Japan, Sep. 11-16 2011

Toru Ishikawa, Wataru Murata, Yuta Matsuura, Naoaki Yabuuchi, Atsushi Ito,
Yasuhiro Ohsawa, Shinichi Komaba

“Hard Carbon Negative Electrodes for Rechargeable Na-lon Batteries:
Dependency of Their Performance on Electrolyte Solution”

The 62" Annual Meeting of the International Society of Electrochemistry,
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18.

19.

20.

21.

22.

23.

24.

25.

26.

Symposium 6, Niigata, Japan Sep. 11-16 2011

Naoaki Yabuuchi, Masataka Kajiyama, Yuta Kawamoto, Ryo Hara, Shinichi
Komaba

“Metastable Lithium-excess Layered Manganese Oxides as Positive Electrodes for
Rechargeable Li-ion Batteries”

The 62" Annual Meeting of the International Society of Electrochemistry,
Symposium 6,Niigata, Japan Sep. 11-16 2011

Zhen-Ji Han, Masahiro Murase, Naoaki Yabuuchi , Yasushi Katayama, Takashi
Miura,

Shinici Komaba

“Improved Electrochemical Performance of Si/Graphite Electrodes by Neutralized
Poly

(Acrylic Acid) Binders”

The 62" Annual Meeting of the International Society of Electrochemistry,
Symposium8b, Niigata, Japan, Sep. 11-16 2011

Masahiro Murase, Zhen-ji Han, Naoaki Yabuuchi, Shinichi Komaba
“Electrochemical  Properties of Si-Based Negative Electrodes with
NaturalPolymer Binders”

The 62" Annual Meeting of the International Society of Electrochemistry
s06-P-061, Niigata, Japan, Sep. 11-16 2011

N. Yabuuchi, M. Kajiyama, Y. Kawamoto, R. Hara, and S. Komaba

“Synthesis and Characterization of O2-type Layered Li-Excess Manganese
Oxides, Lix[LiyMnl1-y]O2, as Positive Electrodes for Rechargeable Li-lon
Battteries”

Abs. # 581, 220th ECS Meeting - Boston, MA, Oct. 9 — Oct. 14, 2011

Y. Kawabe, N. Yabuuchi, Y. Yamakawa, M. Kajiyama, T. Inamasu, R. Okuyama, .
Nakai, and S. Komaba

“Synthesis and Electrochemical Property of Na2FePO4F for Rechargeable Na-lon
Batteries”

Abs. # 613, 220th ECS Meeting - Boston, MA, Oct. 9 — Oct. 14, 2011

N. Yabuuchi, Y. Kawamoto, M. Yonemura, T. lIshigaki, A. Hoshikawa, T.
Kamiyama, and

S. Komaba

“A Study of Staking Faults in O4-Type LizCo02”

Abs. # 640, 220th ECS Meeting - Boston, MA, Oct. 9 — Oct. 14, 2011

N. Yabuuchi, J. lwatate, M. Kajiyama, Y. Yamamoto, S. Hitomi, R. Okuyama, and
S. Komaba

“Synthesis and Characterization of Nax(Fel-yMny)O2 as Positive Electrodes for
Rechargeable Na-lon Batteries”

Abs. # 649, 220th ECS Meeting - Boston, MA, Oct. 9 — Oct. 14, 2011

N. Yabuuchi, Y. Shinbe, K. Shimomura, H. Yui, J. Son, H. Oji, Y. Katayama, T.
Miura, andS. Komaba

“Graphite-Silicon-Polyacrylate Negative Electrodes in lonic Liquid Electrolyte for
Safe Li-lon Batteries”

Abs. #1236, 220th ECS Meeting - Boston, MA, Oct. 9 — Oct. 14, 2011

Z. Han, M. Murase, N. Yabuuchi, Y. Katayama, T. Miura, and S. Komaba
“Neutralized Poly(Acrylic Acid) as Polymer Binder for High Capacity Silicon

10
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27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Negative Electrodes”
Abs. # 1250, 220th ECS Meeting - Boston, MA, Oct. 9 — Oct. 14, 2011

BNEH, FARE, Tﬁ al, BgiE—, BHZE, il iﬁ, LW M
“TFSA +4 A RN I1T B A A RO &S b R
W 52 [ EERSS, AL, 1A01, 2011.10.17-10.20

ANTHER, #NEH, EIIH e, faEE, BiiE—

“TT I ARNA I L W ERL S N B O & B EE RS
BRI

%5 52 [mIEEA AR S, AL, 1B07, 2011.10.17-10. 20

HARRE, BANEY, SIIRE BGE—

“”@ﬂnﬁﬁ%%%ﬂﬂu\t Li2Mn03 ZEmA EIEMMEIO G E X v 7 7 #
VP— g7

o 52 Al RS, AT, 1B08, 2011.10.17-10.20

BNERH, MRILIEE, JIIARMR, JR GR, BuigiE—
“UEZZTERH 02 7 Lix[Linnl—y]OZ Dk i & BRI oo SO
o 52 [AIFEME RS, ML, 1B11, 2011.10.17-10. 20

*)%'UJEE, BNE, A3iE—, W), ARA T, BILE—, B5E

“Nax [Fe1/2Mn1/2]oz DF b U T NEMIEARRE: & RO
52 B EERS, HUL, 4B06, 2011.10. 17-10. 20

W%, Al f, AE P, sNER, A & %ﬁ%‘lﬁ*
“FRU DAL F B Sn REMOESAF R
552 [FIEM SRR S, BT, 1005, 2011.10.17-10. 20

RE OB, MPRRRR, BNEB, Rl 5, B M, BuiiE—
“%@7wﬁjﬁf¢ﬁbtf)7ij&ﬂ4/& & = Si
DEZACTFHE”

% 52 MM RS, HAL, 2C15, 2011.10.17-10.20

BNERA, TAEE, KEIRR, BdiE—
“EAE Si0 /%W@é'é’fwtif%‘r BT DKM T OB
52 [FIEMEER S, T, 2021, 2011.10.17-10. 20

FHMERER, w8 EAE, BNED, 4 BET, R R BuigiE—
“Si RBAMH KRG DT X — DR
% 52 [MlEM RS, L, 3C07, 2011.10.17-10. 20

JIERERR, #RNERR, #RILIEE, FRtsfEnE, BUE—, i IR, BigiE—
“HEFEVEIZ X D NaFePO,F & NaMnPO,F DAL & B FEE)
o 52 MM FEERE, HAL, 4E18, 2011.10.17-10.20

A M, FTHE W, ML, BNER, JHERES, KEEEZ, BibiE—
“F U T AL A B BRI RINENCE T D5
o5 52 [ AR S, BT, 3G06, 2011.10.17-10. 20

B MIES, #PE, BEiE—

)
2
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39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

KRN T A ETe KR - IEACREBIRIETIZBT D~ 2 W ) B
DEZACT: ¥ 3 X Rt
52 [AIFEMEERS, BT, 4G14, 2011. 10. 17-10. 2

(inveited) Shinichi Komaba

“High capacity Na-ion batteries”

Special Seminar at Hannyan University (Prof. Y-K Sun), Seoul, South
Korea,Nov. 17, 2011.

(inveited) Shinichi Komaba, Naoaki Yabuuchi
“Na-ion batteries: materials and interface”
2011 MRS Fall Meeting, Symposium F: Mobile Energy, # F6.1, Boston, MA,
USA, Nov. 27-Dec. 2,2011.

R B
T%FJ7A4ﬁ/ B h— 5 LR
BRTHE BN TRKSMARE, ki, S, 2012. 2.6

(BfrEE)  Blaia—

[V F o hA ﬂ"/ FE Mt B L lREE N v —

m T LK - EEC RIS DA TES, MRAIIR, BT, AGC £ /5 < Y biHE
B, 2012, 3, 15

(inveited) Shinichi Komaba, Naoaki Yabuuchi
“Li-ion and Na-ion batteries with functional binders”
243rd ACS National Meeting, San Diego, Calfornia, USA, Mar. 25-29. 2012

BNEH, HARERE, &F)IRE BiGE—
FLiZMnOg R EA B IEBMEL OB LALFREIC S 2 D & FEIK 1 DOMET
BRALFERE 19 MRS, 77 NT ¢ =R, i, 2012. 3. 29-3. 31

:]}{

o, BONEH, BRILIEE, SRR &, BipiE—
Tp2-Na [L1 Mn, - J0, B OY 02-Li, [LiMn, 10, Dfs b & B R
BRI N‘” 19 EIRE, T \vaiiﬁ Ealid, 2012. 3. 29-3. 31

RER A, BPNIEL I, BK LA, BUbE —
[ — o AE LiFe, MnP,0, (x = 0 - 1) DGR & BRALFHRE)
EBLRALFEEFE T9EIRE, 77 b T 4 B, §i, 2012. 3. 29-3. 31

REPHE, BN B, & mALE, A R, B —
’—):"H_\‘ NaFeX (Nlo 5Mno_ 5) 102 OD/EI\EE L %;\'ft‘?q%:%EJ
BRACFEE 19 EIRE, 77 T ¢ R, #hH, 2012, 3. 29-3. 31

B —, ) 1feE, A PR, #8462, BN E B, 22K, BER 72, f 250k, %k
g, BHEFAT, JHRE, KIERZ

N AL A EMAIREABOSTHERE S SET #EIC B3 5
7E ]
BRALFERE 19 MRS, 77 NT ¢ kR, § i, 2012. 3. 29-3. 31

IR EEM, SR04, BN E ], BifiE—

(RN DFA o EH~ 0B e Z2R A U 2 ERRE A 4  E IR
P EE R
BRALFEE 19 BIRE, 77 T ¢ Ik, 6, 2012. 3. 29-3. 31

W

Eﬂ
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50.

51.

52.

53.

54.

55.

56.

S7.

58.

(invited) Shinichi Komaba

“Toward Na-ion from Li-ion rechargeable batteries”

“Electrochemical Energy Conversion & Storage, 2m Sino-Japan Young Scienctist
Forum (in the Chinese Chemical Society 28th Annual Conference), Sichuan
University, China,

2012.4.13-4-16

(FRFFREE) BN E R, BigiE—

Li i85~ o o R EARA B O EARFFE I BT 5 KO K1 O REt

% 41 BSeh R X —  —Li MR B B o e dedin —, (FEfE - E
KA 2BERCEGE) B TR L, 30T, 2012.6.7

BNER, BARE, ST SR, R Bk, B =, B 2 B
S

E X BROLTE T3tk & X BRI ik 2 VT2 LipMnOg SR IERBAT FEOD S
JEHERE DT

55 14 [l ALFEHAEIIE R X —7 1 7, LFRfE, MR, 1-09,
2012.6.12-6.13

WSHEDRE, )1 1, BNIEE, A, B

A7 B APERAN— =R ABOT b U 7 AB IO F 7 LU EREAE
55 14 Al LB EIIE R X —7 1 > 7, (LRfE, MR, 2-01,
2012.6.12-6.13

Ryo Hara, Naoaki Yabuuchi, Masataka Kajiyama, Yoshinori Aoki, and Shinichi
Komaba

“Crystal Structures and Electrochemical Property of P2-Na,[Li,Mn,.,]O, and
0O2-Li,[LiyMn;]O,”

16" International Meeting on Lithium Batteries (IMLB), ICC Jeju, Korea, P1-152,
June 17-22, 2012.

N. Yabuuchi, Y. Kinoshita, K. Misaki, T. Matsuyama, and S. Komaba
“Electrochemical Property of LiCoO, Electrodes with Latex Binders upon High
Voltage Exposure”

16™ International Meeting on Lithium Batteries (IMLB), ICC Jeju, Korea, P1-225,
June 17-22, 2012.

Zhen-Ji Han, Naoaki Yabuuchi, and Sinichi Komaba

“The Improvement Mechanism of Si Composites Electrochemical Performance by
use ofNeutralized Poly(Acrylic Acid) Binder”

16™ International Meeting on Lithium Batteries (IMLB), ICC Jeju, Korea, P1-38,
June 17-22, 2012.

Yoshinori Aoki, Naoaki Yabuuchi, Takenori Yoshikawa, Shinichi Komaba
“Factors Affecting Electrode Performance of Li,MnO3-Based Positive Electrode
Materials”

16™ International Meeting on Lithium Batteries (IMLB), ICC Jeju, Korea, P1-85,
June 17-22, 2012.

Masahiro Murase, Zhen-Ji Han, Naoaki Yabuuchi, Jin-Young Son, Yi-Tao Cui,
Hiroshi Oji, and Shinichi Komaba

“Electrochemical Properties of Si/Graphite Electrodes with Natural Polymer
Binders”

16" International Meeting on Lithium Batteries (IMLB), ICC Jeju, Korea, P2-165,

13
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59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

June 17-22, 2012.

Shinichi Komaba, Naoaki Yabuuchi, Toru Ishikawa, Yuta Matsuura, Masataka
Kajiyama, Masaya Yano, Yoshiteru Kawabe

“Toward Na-lon from Li-lon Batteries”

16™ International Meeting on Lithium Batteries (IMLB), ICC Jeju, Korea, P2-304,
June 17-22, 2012.

N. Yabuuchi, M. Kajiyama, H. Nishikawa, S. Hitomi, R. Okuyama, Y. Yamada,
and S. Komaba

“P2-Nays3[Fe1,Mny,]O, Made from Earth-Abundant Elements for Na-lon
Batteries”

16™ International Meeting on Lithium Batteries (IMLB), ICC Jeju, Korea, P2-353,
June 17-22, 2012.

A. Tanoi, Z.-J. Han, K. Shimomura, M. Murase, N. Yabuuchi, and S. Komaba
“Impact of Heat Treatment on Electrode Performance of Carbon Composite SiO
for Li-lon Batteries”

16™ International Meeting on Lithium Batteries (IMLB), ICC Jeju, Korea, P3-50,
June 17-22, 2012.

Y. Katayama, M. Ishii, T. Miura, S. Komaba

“Surface Film Formation on a Sn Thin Film Anode in lonic Liquid Electrolytes
with Some Organic Additives”

16" International Meeting on Lithium Batteries (IMLB), ICC Jeju, Korea, P1-324,
June 17-22, 2012.

(Keynote Lecture)N. Yabuuchi and S. Komaba

“Rechargeable Sodium Batteries Made from Earth-abundant Elements”
International Union of Materials Research Societies — International Conference of
Young Researchers on Advanced Materials (IUMRS-ICYRAM 2012), Biopolis
Shared Facilities, Singapore, EE1-M-01, July 1 - 6, 2012.

Z.-J. Han, N. Yabuuchi and S. Komaba

“High Capaicty Si-based Electrodes with Neutralized Poly(Acrylic Acid) Binder”
International Union of Materials Research Societies — International Conference of
Young Researchers on Advanced Materials (IUMRS-ICYRAM 2012), Biopolis
Shared Facilities, Singapore, EE1-Tu-P58, July 1 — 6, 2012.

(Invited talk) S. Komaba and N. Yabuuchi

“Fluorinated Chemicals for Li-ion and Na-ion Technology”

The 8" Japanese-French Joint Seminar on Fluorine Chemistry (The 155"
Committee on Fluorine Chemistry, JSPS), No. 06, Kyoto, July 19-2,1 2012.

Shinichi Komaba, Masataka Tomita, Naoaki Yabuuchi

“New Insight on Large Capacitance of MnO; in Magnesium-containing Aqueous
Electrolyte for Supercapacitors ”

63rd Annual Meeting of the International Society of Electrochemistry,
Prague,Czech Republic

19-24 August,2012

(Invited) S.Komaba, N.Yabuuchi

“ELECTRODE AND ELECTROLYTE MATERIALS FOR THE Na-ION
BATTERIES”

ot France-Japan Seminar on Lithium Batteries,Saint-Remy-les-Chevreuse,France
September 10-12,2012

(Invited) Shinichi Komaba , Naoaki Yabuuchi, Yoshiteru Kawabe

14
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69.

70.

71.

72.

73.

74.

75.

76.

77,

78.

79.

“Na-lon Batteries as ‘Post-Li-lon
2" ENGE 2012(International Conference on Electronic Materials and
Nanotechnology for Green Environment) ,Jeju, Korea, T10128, Sep.16-
Sep.19.2012

Hiroaki Yoshida, Naoaki Yabuuchi, Masaya Yano, Masataka Kajiyama, Shinichi
Komaba

“Layered NaFeO; as Positive Electrode in Na-lon Batteries”

2" ENGE 2012( International Conference on Electronic Materials and
Nanotechnology for Green Environment) ,Jeju, Korea, ECP0875, Sep.16-
Sep.19.2012

S.Komaba, C.Suzuki, N.Yabuuchi, S.Kanazawa, T.Hasegawa and T.Akatsuka
“Redox-Active Alkali Insertion Materials as Inner Contact Layer in
All-Solid-State lon-Selective Electrodes”

PRIME 2012(222nd ECS Meeting ), Honolulu, Hawaii, 3891, October 7-12, 2012

(Invited) S.Komaba, T.Ishikawa, Y.Matsuura, W.Murata, N.Yabuuchi, S.Shimazu,
J.Son, Y.Cui, H. Oji, K.Gotoh, and K.Takeda

“High Capacity Negative Electrodes for Na-lon Batteries: Insertion Mechanism
and SEI Layer”

PRIME 2012(222" ECS Meeting ) ,Honolulu, Hawaii, 1852, October 7-12, 2012

(Invited) N.Yabuuchi, Y.Aoki, R.Hara, and S.Komaba

“LioMnO3-Based Positive Electrode Materials;Materials Design, Synthesis, And
Structural Stability”

PRIME 2012(222”d ECS Meeting ) ,Honolulu, Hawaii, 623, October 7-12, 2012

(Invited) N.Yabuuchi, M.Kajiyama, Y.Yamada, and S.Komaba

P2-Type Nays[Fey, Mny2]O, Made from Earth-Abundant Elements for
High-Energy Na-lon Batteries

PRIME 2012(222nd ECS Meeting ) ,Honolulu, Hawaii, 1834, October 7-12, 2012

T.Akatsuka, C.Suzuki, N.Yabuuchi, and S.Komaba

“All Solid-State Chloride lon-Selective Electrodes Using Polycation-Doped
Manganese Oxides”

PRIME 2012(222nd ECS Meeting ), Honolulu, Hawaii, 140, October 7-12, 2012

Y.Matsuura, T.Ishikawa, W.Murata, N.Yabuuchi, S.Kuze, and S.Komaba
“Electrochemical Properties of Sn-Based Electrodes for Na-lon Batteries”
PRIME 2012(222nd ECS Meeting ), Honolulu, Hawaii, 1849, October 7-12, 2012

H.Yoshida, N.Yabuuchi, and S.Komaba

“Na Insertion Mechanism in Alpha NaFeO, as Positive Electrode Materials for
Na-lon Batteries”

PRIME 2012(222nd ECS Meeting ), Honolulu, Hawaii, 1850, October 7-12, 2012

M.Kajiyama, N.Yabuuchi, J.Iwatate, and S.Komaba

“A Study on Electrochemical Performance of Hard Carbon/Nay [Fe;,Mny,] Oz
Cells as Rechargeable Na-lon Batteries ”

PRIME 2012(222" ECS Meeting ), Honolulu, Hawaii, 140, October 7-12, 2012

(FAffal) Bypie—

[F ~ U LA F o BMOMEEE

WM B O B O R EMAFZE (e 50 R B E R o
v a—), HERT - KyPSfE - FRESHE=, 2012.10.22

(FAffal) Bypie—, wie i, sNE ], AR

() F o LB Si RBEMOKE SRS
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80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

543 B HRE LSRR R A SO E A RS, (M - PEME SRR
SFEEAWES) 4R T ¥ K, 2608, 2012.11.10-11.11

BNE, PRI, REPHED, & W, L HBEE, ByiE—
[fEk Na & HEk « ~ 2 T R OfE b & B RrE)
% 53 [MIEME RS, BV b UAEN L —AR—72, 1E29, 2012.11.14-11-16

JFGR, BNE, BRILIEE, HARRE, BiE—
p2 7l Y Nax[LlyMnl y]02 Bin L 02 #l Y LIZ[LIyMnl y]02 @‘f‘ﬂ:aa*%k & Eﬁ*’ﬁq‘i}f
53 MEMFER S, BV b g —R—72,1B22,2012.11.14-11-16

%xa%,%mﬁw,%%@e
[Li,MnO; & IEREL B O BE AR R (2 52289 2 5 FE IR 1 DR ET
% 53 [mEMFERS, B AN —k—2, 2C06, 2012.11.14-11-16

FRILACEE, BRPNECRA, PSRRI, /N, BbgE—
[Al B 21T - 7= FeFs DAY & B TR )
% 53 [MIEM RS, BV b AR —dR—7, 2C24,2012.11.14-11-16

AR, BB, WEE S A, BiE—
[ KIRE 33 o X —& W= Si REMOESAL TR & B )
% 53 [MIEMEHRS, BV b UAEM S —A—7, 1D16, 2012.11.14-11-16

SR, BNER, BigiE—
IEVEREM A W EBR B v /32 ¥ O BRI AR
% 53 [MEM RS, BV by —5—7, 1E10, 2012.11.14-11-16

2, AR, BRNER, AR, By —
NU T AA B Y AR OE SRR
% 53 MIFE M AR e, b/ b oA —av— 2, 1E26, 2012.11.14-11-16

H WA, ENER, KB, HRILIEE, I EEEEE, BgiE—
[ -NaFeO2 D e i R & B4R THRIT L D EH O R
% 53 [MIEME RS, BV b AR —R—7, 2E06, 2012.11.14-11-16

REPHEMD, BRPNERA, T ERRE, LR, AR, BudiE—
”E'H( NaFex(Nlo sMng, 5)1 <O D EEJ%{E?#%‘I\QE & ﬁﬁ;%*ﬁj
% 53 [MIEM RS, BV b gy —5—7, 2E08, 2012.11.14-11-16

WEEVDRR, AL, BN ER, AR, BEmE, ®mtT, BiE—
Fx&n%xﬁ%mmﬂﬂ®ﬁmﬁkkfbj?Awmwﬁj
% 53 [FIEMFERS, BV b AEN S —R— 2 2E22,2012.11.14-11-16

ESAE—, WBHDRR, BRONIERE, )L SRS, Al

[ RV D Ao A B RFABO BRI LR

% 39 [mIRFEMEIFEESES, BB HAESE % — (TOIGO) , 2C12,
2012.11.28-11.30

HERRS, AR, WEEDRE, BONE, BdgiE—, ®Rm T T, Bk,
O =, RORZ, uifd —BR, V&K, A1mEt2

[ U T LA A B ARRSET O Na 2oV TOREAE NaNMR (255
T |

% 39 RIRBEMEIFEFS, EHFHAREFSE ¥ — (TOIGO) , 2C14,
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93.

94.

95.

96.

97.

98.

99.

100.

101.

2012.11.28-11.30

NEH, HAREE, BiGE—
[Li,MNnO3 % i 25 & IEAAT B O BRI 5 2 DR TERE D 2 |
5% 38 [HIEIRA A =7 A5time, AAT /v1,2013.12.3-12.5

(FFeEE)  BihE—

[F RV T AA A EEMORR
BRI FHINEZE S - 89 REESE (BrbFEMBIFHINEESR),
mafbFe, WL, 2013.1.31

(Invited talk) Shinichi Komaba

“Electrolyte Additive for High Performance Na-ion Batteries”

IBA2013 (International Battery Association), Invite-53, Barcelona, Spain, March,
13, 2013.

BRNIERA, By —

(LT AZ VT ) —REROEEM, MU v LA A LE

fib e « FEAAD BT E MRS AT LS 2 MBS AR Y T A, T RS
Al [E SRR — L (U#R) |, 2013.3.18

METEERE, SRR, TAAM, TEs, el #NEs, BEgE—

(55— R B3 A V7= ACrO2 (A= Na, Li) EREEL) O K ki b2 )
2013 H4ES, AL T X v 7 2SS, AR TERFZRMILF v /3R,
31098, 2013.3.17-3.19

(FAFFREET)  Bodata—, BNE

(b U D LA A M
BRULFRE 80 FIRE, HALRFNAF v ix (lifh) |, FF 1M27,
2013.3.29-3.31

BNER, G, RILES, Bdia—

[Li/Na & A~ 2 77 2 R B O di i & B PR )
xR 80 MRz, HALKZENNWNF v 2 (if) , 3E21,
2013.3.29-3.31

HHMLE, #PNE, GarsuchA, Schulz-DobrickM, Eif{E—

[ TSR E T 2 IR NaFeO, IEM D S L RAE & il it 2281k )
ELRALFEEE 80 MAKE, HWIALKFENANF Y 2 (liE) , 3E18,
2013.3.29-3.31

N Rk, BRPNELRH, &k, By —

[Na A A > & IEM# Na,CrO, DENZ EMEIZEE9 2058
ELRALFEEE 80 M AKE, WILKFEINANF Y 2 (liE) |, 3E19,
2013.3.29-3.31

RER R, AL, EPEER, BNEN, R, WSHEHVD R, SRR,
R s, HRR R =

KIBFEZ, BE—

[ RV T LA BMHRBABEEIED NA X —8 L OVERIREKAT
P |

BERALFEE 80 M KL, WIKZEINANF v "2 (fIH) , 3E27,
2013.3.29-3.31
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102.

103.

104.

105.

106.

107.

108.

100.

110.

PIARKHE, BNER, BA0ER, REFAHE, B

(BRI DERIEEFFOT 7 VR AAL U F =2 O B ABOERILT
P ]
EXLFRE 80 MK, HAEKRFANAF v 2 (if) , 1HIL9,
2013.3.29-3.31

BT, WM, AR, BNEY, WA, AR, e,
B —

ZRIERARY 7 7 U VRS, o =2 Tz SRS Ao BRI LY
FEME |

BRLFRE 80 AR, HAEKRFNAFX Y 32 (UE) , 1H20,
2013.3.29-3.31

WU, BOVE, RHBUER, AT, fex R, FRBK, R, B
HeZ, B —

[ B SR A B A v — DR

TRALFRE 80 [AE, FIKFENNE v % (i8) , 1H20,
2013.3.29-3.31

VI, WA, EA R, R, AR, R, T,
B —

LR M S 5 49 5 BT L SBRIB LA 0 Apk & UL 5
BRALFEE 80 kL, HILKRFINANF Y 282 (liH) , 1A38,
2013.3.29-3.31

ANRE—, BNE, ERERM, L& E, BSEE—

(9T v 7 AZNA U —IC X VER LT ARV~ o T RIERERE
FREME

BRALTFTEE 80 FIKE, HIEKRFIINANF Y N2 (ifF) , 1A23,
2013.3.29-3.31

AR EKHE, FHERFR, BNER, WAz, REFEE, BigiE—

(AN~ HURYFIALF U BIMO T VA0 VT REMRIETRN
FNZ L 2 @RS kol |

BRALFRE 80 MRS, HIAKRZINNF v X2 (If) , 1A24,
2013.3.29-3.31

GBS, BNER, RIDIES, Fan, EREE, ERiE—

Li &4 5k Fe,Mn & IEMA LD Na R
ERALFEE 80 kS, HIAAKZEINANF ¥ X2 (IH) , PBT-13,
2013.3.29-3.31

(Invited) Shinichi Komaba, Naoaki Yabuuchi, and Mika Fukunishi

“Electrode surface analyses for Li-ion and Na-ion batteries”

The Scientific International Symposium on SIMS and Related Techniques Based
on lon-Solid Interactions (SISS-15), #02-2, Seikei University, Tokyo, Japan, April
25-26, 2013.

Kazuma Gotoh, Naoaki Yabuuchi, Saori Shimadzu, Shinichi Komaba, Kazuyuki
Takeda, Atsushi Goto

Kenzo Deguchi,4 Shinobu Ohki,4 Kenjiro Hashi,4 Tadashi Shimizu,4 Misato
Izuka,1 Hiroyuki Ishida
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111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

“Solid State NMR Study of Sodium and Lithium Intercalated in Hard Carbon
Electrode of Secondary Battery”

the 17" International Symposium on Intercalation Compounds(ISIC17),
07, Tohoku-University, May12-16,2013

(Invited) Shinichi Komaba, Sathoshi Muroi, and Naoaki Yabuuchi
“Electrochemical Properties of Electric Double Layer Capacitor with Different
Electrolytes”

2013 International Conference on Advanced Capacitors, # 20-03, Osaka,
May 27 - 30, 2013

(Invited)Naoaki Yabuuchi, Shinichi Komaba

“Iron/Manganese-Based Electrode Materials”

The 19" International Conference on Solid State lonics (SSI-19), Tue-A1-02,
Kyoto, Japan, June 2-7, 2013

Shinichi Komaba, Z.-J. Han, Masahiro Murase, Naoaki Yabuuchi

“Advanced binders for high capacity Li-ion and Na-ion batteries ”

6" International Conference on Polymer Batteries and Fuel Cells, Ulm, Germany,
June3-7, 2013.

HEEHH, VTARKE, FNEF, LESEL. BUgE—

NFAALE D72 D PVA N A X —% VT BER B O B X LR )
%15 b FEMM MRS R —T 4 7 B AR LA S GERD) |, 1-14,
2013.6.11-6.12

EHATE, BMNEH, IR, SHEEE, ACREE, R, BSE—
[FEAGRT B U D LA A BEHATHTRT & e Fdiz )

% 15 EHLFEMMEIIER X —7 « 7 B AR EEa 2 O |, 2-12,
2013.6.11-6.12

BNE, W%, AHE. REK. BEE. BHE, BEE—

(F R T LA A B Y S AROESAE R & 3R R I )

% 15 EMEFBMMEMIE R I —7 « 7 B AR LR 2 O |, 2-13,
2013.6.11-6.12

N.Yabuuchi,R.Hara,M.Kajiyama,and_S.Komaba

“P2/02-type Li-excess Layered Manganese Oxides for Rechargeable Batteries”
Lithium Batteries Discussion(LiBD2013), 020,Bordeaux, France, Junel6-21,
2013

(Invited talk) N.Yabuuchi, ,and Shinichi Komaba
“IRON/MANGANESE-BASED SODIUM INSERTION MATERIALS FOR
RECHARGEABLE NA BATTERIES”

XXII INTERNATIONAL MATERIALS RESEARCH CONGRESS,Cancun,Mexico,
11-15August.2013

(Invited talk) Shinichi Komaba, Z.-J. Han, M. Murase, and N. Yabuuchi

“High capacity Si-Based Electrode with Functinal Binders”

The 15th Asian Chemical Congress (156ACC), 9:30-9:50, Resorts World Sentosa,
Singapore, 22 August, 2013.

(i) BEE—, e

Na A 4 > B O IRE M & FE SRR~ D HF )
BFL¥s 5 45 BIKERES, ML KRFEHELF v 3 ([#1L) |, 1119,
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121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

2013.9.16-18

FEPHAEN, ILBSTE S, #RPNERH, BUigiE—
(U F 7 hA A EBMASIO B RFZEE SN & TINMFIORhE
FEoAmEMFERES. KRERESHES. (KBR). 3B04, 2013.10.7-9

BENERR, TN, EEE R, RIGETH, FRis ek, BUgiE—
[Li3NbO4 SZAFTIH Y F 7 A EIER (L) DL fi s & b SR )
EoalElEmF RS KREESEYS. (KFk), 1C25, 2013.10.7-9

BHEET, WS, NER, At & 5 Bk, & Z3%, B 72 B
BiE—

Sn BIRELVMERIL 72T U v AA A v ZREBEMF A E S LSRN
woamlEMF RS, KRERES#HEY. OkBR). 3D13, 2013.10.7-9

AL, BNE, HFEkE, ARE E EERETE BIBE—
T N O AA oY —a UHMELE LTOTF ¥ VBB O AL OVE
SULSEREME )

FEoAEEmF e, KREESFS . (Kk), 3D14, 2013.10.7-9

PP, Mouad DAHBI, #5NEBH, fEIHER, WEARE,  SER0HKR, g
nlﬁ_

[N B —B L OVEMIKIZ X HNa 1 A B RF AR L 0%
R IE~D A Fhalnl i aime . KIRERE Y. (Kk), 3D16,
2013.10.7-9

MESEEDRE, JEBAR, A, 18 5, IR, WNEY, BIgE—
(55— EEL 5 & FH VO 72 ACrO, (A = Na, Li) JEIRER 4 D FH 22 & ME D F AR )
WoamlEMF RS, KRERES#HEY. OkBR). 3D21, 2013.10.7-9

ARHIRHL, BONERA, LERTE S, M, R =, EOmE, KEFEE,
R Bk, K XV, Bt R, BBE—

F7wﬁmyﬁyﬁﬁmwﬁmﬁ LEDAERNLEMN UF T LA A
oD R L P A

HhAEIEM A TS, KIRIERRSEHEY. (KIR). 1F09, 2013.10.7-9

JROER, ERPNELR, AfRE E, RILIES, BgiE—
P2 #INa E G~ T REIRERAC Y DR LTS & S BRI
FoalElEmFER S, KIRERRSEY. (KIR). 2F14, 2013.10.7-9

= WHLE, sNER, #hN—Rk, ALRMEZE, A. Garsuch, M. Shulz-Dobrick,
B iE—

(& VEB) T % <7 NaxMeO2 IE M D & ik & BE &b ek |

ol EmFER S, KIEBRES Y. KBk, 2F15, 2013.10.7-9

s, BNER, ARE E, R R, RILIES, VR, BRiE—
Li &4 2 IkFe, Mn ZILMDERLE T b U o LE U ERERE
FoalElEmFER S . KIEES Y. KBk, 2F16, 2013.10.7-9

(Lead Plenary Lecture) Shinichi Komaba
“Electrode materials for high-energy Na-ion batteries”
1% Symposium on Na batteries,CIC energiGUNE, Vitoria, Spain, October 16-17,
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132.

133.

134.

135.

136.

137.

138.

139.

2013.

Mouad DAHBI, Takeshi NAKANO, Naoaki YABUUCHI, Mika FUKUNISHI,
Sata SHIBAHARA, Shinichi KOMABA

“The effect of binders and electrolytes on the performance of hard-carbon
electrode for sodium ion battery”

1% Symposium on Na batteries,CIC energiGUNE,Villasuso
Palace, Vitoria,Spain,October.16-17.2013

Mouad Dahbi, Naoaki Yabuuchi, Takeshi Nakano, Mika Fukunishi, Kazuyasu
Tokiwa,

Shinichi Komaba

“Black phosphorus for high-capacity negative electrode of Na-ion Batteries”

1% Symposium on Na batteries,CIC energiGUNE, Villasuso
Palace, Vitoria,Spain,October.16-17.2013

BuigfE—. #eNE A

[ NV T LA A BEMOWIEENT & B IR~ DA |

H AR S 7y 7R OB A E THERESE 181 ZE S 55 17 [MIBF%ES Tk
ROWEM) BARGHE KT, #5L,2013.10.22-23.

Kei Kubota, Takafumi Kaneko, Naoaki Yabuuchi, Ryo Hara, and Shinichi
Komaba

“Electrode Performance of Lithium Containing Layered Sodium Iron Manganese
Oxides for Rechargeable Na-lon Batteries”

224th ECS Meeting, Hilton San Francisco,363, San
Francisco,U.S.A,October27-November1,2013

Naoaki Yabuuchi, Issei Ikeuchi, Kei Kubota, and Shinichi Komaba

“Thermal Stability of NaCrO, for Rechargeable Sodium Batteries : Studies By
Differential Scanning Calorimetry, and High-Temperature X-Ray Diffraction”
224th ECS Meeting, Hilton San Francisco,398, San
Francisco,U.S.A,October27-November1,2013

Hiromasa Shiiba, Shota Hotta, Tomaki Nakamura, Suguru Chizawa, Masanobu
Nakayama, Naoaki Yabuuchi, and Shinichi Komaba

“Comparison of Phase Stability in Layered NaCrO, Oxides By First-Principles
DFT Calculations”

224th ECS Meeting, Hilton San Francisco,558, San
Francisco,U.S.A,October27-November1,2013

Naoaki Yabuuchi, Mitsue Takeuchi, Daisuke Endo, Tetsuya Ozaki, Tokuo
Inamasu, Jin-Young Son, Yi-Tao Cui, Hiroshi Qji, and Shinichi Komaba
“Synthesis,Electrochemical Properties,and Reaction Mechanisms of new
Lithium-Excess Transition Metal Oxides With Cation Disordered Rock-Salt-Type
Structure”

224th ECS Meeting, Hilton San Francisco,874, San
Francisco,U.S.A,October27-November1,2013

Shinichi Komaba, Daichi Morita, Naoaki Yabuuchi, Kiyofumi Yamagiwa,
Takayuki Taki, Takahiro Otsuka, Toru Yano, Jin-Young Son, Yi-Tao Cui, and
Hiroshi Oji

“Fluorosilane-Based Electrolyte Additives to Improve High Temperature
Performance of Graphite/LiMn,O4Li-lon Cells”

224th ECS Meeting, Hilton San Francisco,1162, San
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140.

141.

142.

143.

144.

145.

146.

147.

148.

Francisco,U.S.A,October27-November1,2013

BRRIS, R, IBEIDH, mTEES, BNEY], BIgE—, Mok =,
KA, 1EKHE, KRBT, AHEMGZ

“23NaNMR 12X BT b U U LA A L BB O RN

%5 52 [B] NMR #tifie, #P96, AN 5284, A1, 2013.11.12~14.

(RAFIDD) st —
EBIICHODREEME . VT VABLOF B Y Y ADFA
BERS K70 — R APBHALRITZE 2, BERS KPR/ v v 32 20131121

(Invited lecture) Shinichi Komaba, N. Yabuuchi, R. Hara, K. Kubota, and M.
Kajiyama

“Layered Manganese Oxides Containing Sodium and Lithium for
Na-ion Batteries”

The 7th Asian Conference on Electrochemical Power Sources, 1A-12, Osaka,
Japan 2013.11.24-27.

Shoko Aoki, Zhen-Ji-Han, Masahiro Murase, Naoaki Yabuuchi, Kiyofumi
Yamagiwa, Kuniaki Okamoto, Takahiro Kiyosu, Michihiko Satoh, Shinichi
Komaba

“Cross-Linked Polyacrylates as Binders for Si/Graphite Composite Negative
Electrodes in Lithium-ion Batteries”

The 7th Asian Conference on Electrochemical Power Sources, 1P-06, Osaka,
Japan 2013.11.24-27.

Daiki Takemoto, Naoaki Yabuuchi, Kiyofumi Yamagiwa, Tomotake Yano, Mitsuo
Shibutani,and Komaba Shinichi

“Electrochemical Performance of Grafhite Negative Electrodes Prepared with
Acrylic-Based Binders Containing Different Functional Groups”

The 7th Asian Conference on Electrochemical Power Sources, 1P-07, Osaka,
Japan 2013.11.24-27.

Shouichi Hitomi, Naoaki Yabuuchi, Kei Kubota, Miwa Watanabe, Takashi
Matsuyama, and

Shinichi Komaba

“Inpact of Latex-Based Binders on Electrochemical Properoties of High-\Voltage
Spinel Electrodes”

The 7th Asian Conference on Electrochemical Power Sources, 2P-10, Osaka,
Japan 2013.11.24-27.

Kazuki Yokoh, Naoaki Yabuuchi, Kei Kubota, Yoshiteru Kawabe, and Shinichi
Komaba

“Synthesis and Electrode Performances of Na,MePO,F (Me:Transition Metal)for
Na-ion Batteries”

The 7th Asian Conference on Electrochemical Power Sources, 2P-24, Osaka,
Japan 2013.11.24-27.

(Invited lecture) Hiroaki Yoshida, Naoaki Yabuuchi, Issei Ikeuchi, Kei Kubota,
Arnd Garsuch, Martin Schulz-Dobrick, Shinichi Komaba
“Layered NayMeO, for 4 \olt Class Na Batteries”
Korean Battery Society 2013 Fall Meeting, Invited Talk #2, Jeju, Korea,2013.
Nov. 28-30.

Shinichi Komaba, Naoaki Yabuuchi
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149.

150.

151.

152.

153.

154.

155.

156.

157.

“Sodium -ion batteries as post lithium -ion”

International Conference on Processing & Manufacturing of Advanced
Materials(THERMEC’2013)

,Las Vegas,U.S.A,L3-1,Dec.2-6.2013

BRI SE, B, BNiER, BoEE—

MY F 0 LA 4Bl Si0/C EEAMDIER & R FBIROHET

5 40 MIERFEM B RS (RFEMEAR TM) B H U > % —, 3A03,
2013.12.3-12.5

Naoaki Yabuuchi, and Komaba Shinichi

(8« = TR M) T ALY — 9 UBEEIOMSE)

B YRR 2 — MMERFE, b I &%y XA (AR
2014.1.20

Bt —. FNER, ALREE
[ R T hA T ZREM)
e E AL 2014, Z U —dR— UandE, (B0 . #9. 2014.1.23-24

BB, BigE —
U F 7 MRS ERA B OBFIRIC 35 1T D BUR & 2ERE
A EI 2014, & U — R — UM, (B0) . #15, 2014.1.23-24

(Invited talk) Shinichi Komaba

“Na-ion Batteries”

The 31th International Battery Seminar & Exhibit, Fort Lauderdale, U.S.A,
March.10-13.2014.

T. Kaneko, N. Yabuuchi, K. Kubota, R. Hara, and S. Komaba

“Lithium Containing Layered Sodium Iron Manganese Oxides for Rechargeable
Na-lon Batteries”

Electrochemical Conference on Energy & Envionment(ECEE2014)
Shanghai,P.R.China,March13-16,2014

Takafumi Kaneko, Naoaki Yabuuchi,, Kei Kubota, Ryo Hara, and Shinichi
Komaba,

“Structural and Electrochemical Studies on Lithium Containing Layered Sodium
Iron Manganese Oxides for Rechargeable Na-lon Batteries”

Electrochemical Conference on Energy & Envionment,(ECEE2014)
Shanghai,P.R.China,March13-16,2014

(Keynote Lecture)Shinichi Komaba, Naoaki Yabuuchi, Mouad Dahbi, and Kei
Kubota

“Sodium lon Batteries Composed of Earth-Abundant Elements”

Electrochemical Conference on Energy & Envionment (ECEE2014) Shanghai,
China, March 13-16, 2014.

Mouad DAHBI, Saori SHIMADZU, Takeshi NAKANO, Naoaki
YABUUCHI, Kei KUBOTA, Kazuma GOTOH, Soshi SHIRAISHI, Faith
R. BECK, Ayyakkannu MANIVANNAN, and Shinichi KOMABA

“A Study on Structures and Electrochemical Lithium/Sodium Insertion
Mechanisms for Hard Carbon Negative Electrodes.”

Electrochemical Conference on Energy & Envionment,(ECEE2014)
Shanghai,P.R.China,March13-16,2014
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158.

159.

160.

161.

162.

163.

164.

165.

166.

167.

168.

(FEAfFak ) BNE, BaE—

[k« <> USRERT U U LA Y —2 g MBS RS )
HALERE 94 BRFFER, A HERTE Ry o820 (FHE),
2F5-25, 2014.3.27-30

KIS, REEd, (UESES, #NE, DNEIET, BgE—

Mg x 7oA o —2 g UMBHZ W RERT G N U w7 A A F IR PEE
i |

BAALFEE 81 FIRES., B KFTHRILS v 73, 2009, 2014.3.29-31

APRHEZE, FARRE, MANE, BigE—
[Li2MnO3 R IEMRASEHZ 31 Dk RE D B R ~ D R 28
BRALFEF 81 MRS, BEKFTRILF v 28 A, 1Q33, 2014.3.29-31

HEBGARAS, APREE, iR, BNEY, BgE—
[Li2M003 TEMA B DA Bk & B Ab R |
BRACFEEE 8L FIRE, B RFTHILF v 78X, 1Q39, 2014.3.29-31

F U B PN ELBA AT PR =R S o A R 07 0 B 1 —
e E 2479 5 Li-Mo-Me SZI(b DG Rk & B RE
BAUEFRE 81 [MIRE, B K7 T H L=y /324 1Q40, 2014.3.29-31

BN IE A, PT PR = R HESETERE, LR/ T PHERR, L e AR R I B 5 1

[Li-Nb-Me &= R ER (L) 0D S8 i s SO R |
BRILFRE 81 MIRE, Bl KRFETHILF v > 23X, 3Q03, 2014.3.29-31

TP S AL N IR, N L — AR B = B —
(a7 204 MR 7 AL OEMEE K & BRI
BRALFRH 81 MIRE, BIPIRFTHILF v /3 A 3Q38, 2014.3.29-31

WIBRTE S, AT R, BE M, AT, JEH A, ERREE .,
B E—

[RY T 7 YN S A o F— DAL ERUEIC L 5 SRS AmO KR
E]

BRALFRE 8L BIRS, BV KT B %> XA 1R04, 2014.3.29-31

DA H 2 B HED . DAHBIMouad., #t PN EH L [ s,

# P FN 5 BECKFaithR., MANIVANNANAyyakkannu, B35 18—

(RN ME IR 3B O AR & BRULFR T N U 7 AR

BERALFEE 81 FIRkE, B KT TR v /3 &, 3517, 2014.3.29-31

&V EE BN E ] A R K 22 R 7 B —

[ U T LA A ZREMA Sn T 7 B RABOBEZAFHE & L rk
EDREE T |

BRALFRE 81 BIRS, BV K T B (L F v/ A 3518, 2014.3.29-31

DAHBIMouad, # P9 IE A, A Ok B 22, P (S 45 79 56 75 SRS VK [ MU 22 4 551,
i AR 5 —“Electrochemical Performance and Solid Electrolyte
Interphase for Phosphorus Electrodes in Sodium Batteries”
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1.

BAALFEE 81 Bk, B KT THILF v > 2 A, 3520, 2014.3.29-31

169. A AR, APk A 2, 1 PN — Bl B P I B P R e B A —

P2-Nax[Fe,Ni,Mn]02 DA 1% & EAREE
BRI 8L IR, B RFTHILF ¥ /32 3528, 2014.3.29-31

—fgmIF F 134

BN E, BygE—

[~ TBEEWY) F UL B~ @Y F U LA 4B
SRR LIS )
H23 FEEE EIR T YA ) _R— g VAT — )b, FHERLE VR AR 5,
W F T, 2011412 A9 H

B iE—

M LWEEm ~ F ULl i, BRFES v/ V4]
H23 HEEHF EIR T3 A ) R—3 9 Y AT — )L, FHELE PR AR S T,
W ETA, 2011412 A9 H

BB —

[ R YU LA T ERMORIR
eI — V7 A2 7 U =kt kEMOBITERZEBIA ] (3=
fle - RSt AP TR R AL, ¥R, B0L, 201247 7 23 H

B —

(BRELORENEEZMD D, T N AL A4 Eih

Hfk—l 7 be=7 2t IJF— « REAREMOBR IR’ 2013 (E4E -
Hif— L7 br=7 ), JAFE/NL, HA, 201342 H 28 H

B e —
[ N U T AA A 2 IRERMDEFMFITER 5B )
FHEREM BHF IS - BiRGEI S, TV T 4 THir 4 - FLFEE2fE (OR
) ,2013.4.16

Bt e —
(9 b U v AA A i)
TIA F/ 7'V — 2 ~—2 7 — LIt Em ) B 7, (K3) 2013.8.29

B —
(9 bV D hA A ZIRFEMOHIFERFE |
~UR LA 2 YA BAJE & BT~
JEARAEM B TR 45 RIS, HOAUKY ENEOS R—/b, B, 5,
2013.11.5

Bt e —
[ZZEFETFT NI DAL A BRI 27 b
AIF7ERERE 7 +— 7 4 2013 “Only in TUS 2 H¥5 L C” (4 : TER
K5), HEFBEBIRFHHY v NA, (TFH), 2013.11.24.

Byt e —
[ R U DAL ZIREMOBRZE L A% OME)
LIB A — 7" J 4% 5 IS, MRS, Bk, 2013.12.14.
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10.

11.

12.

13.

B s —
[ DR & A EWE 27y i & i |
AR BN T RGEH S (A AR RSO 24) . AR5 144
FHRF R A TEpss A e, (k) 2013.12.1

BiGE—
[)F LA T EBMERE SA X —D5FHEEEDR S
REMEES LAY I —, BAZESM. BUT, 2014.1.2

BNEY, BgE—
[ R U T AA A “IREMOBIZE LS #%OFRE)
T RN A R« Ny T U—HIREAR Y VAR T L AL T 5
(FUER) . 2014.1.28

Byt e —
(b, AETCEL2MHEDRWEEM : T M) A A A FEih)
THRX— GRS X —0REa, JbaiitieEy s, G
3. 2014.1.29

1 BBiE—, A, A, SPER, S —
[ HU DL A TIREM . M, EARERE SEIEE
BN (BIEFREMRNZEAZ), (2011) 23 %, pp. 107-117.

2. BigE—, wNEDE, JIRMEE
[ R U AA T R EMA~ KBRS E R A~D A REME~
ATl =T U7 AA257—, 9 4%, pp.62-68 (2011).

3. _BulE—
MR AR FE L~ D HRiR
#5555, pp54-57 (2012).

4. EuBE—, #MNEH
[T+ U D LA A ZIREM—HT L ERRS R~ OBk —
Electrochemistry (Tokyo, Japan), 80 (No. 2), pp93-97 (2012).

o

BsgieE—, sNER], AEE, AR, AnE—

(BB 13% F RNU U AA A ZREM]

B ARET & AR EMBITE, > —x A —HAR, pp. 274-283 (2011)
ISBN978-4-7813-0322-2.

6. BupE—, #BONED, A, FE, GHEES, KJEEE
[FE53E HFAH 7oBRFMFNCEL DT MU T oA 4B OE
FHmit)

SHE DET FIF— « BT FIF—(Z KD 57 SH L FEGEMEES
FIORFR, (BF) HAG#E, pp. 248 — 254, 2012.5.30 3T

7. BB, WNED, A, FEE DL, OREREZ
[T bV O LA FEMHBINA: TrdoxTF Lo —Rr— ]
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9.

10.

11.

12.

13.

14.

15.

ATl 77420 (CMC HikR), 41 (No. 8), pp. 22-28 (2012).

BN EH, BRtE—

(28 U F L REMOEm )

e X7 2 One Point 5 e eim e & #FE, pp. 19-34, 3&57
HIR, 2012.7.25 %847

BosmE—, N B, @ EME, R R

[F6E UTF UL IREMDNA 2 H—]

BB A7 2 One Point 5 Aedciin el & A4 8E, pp. 71-80, 37
HIR, 2012.7.25 %84T

B {E—

(3 =5 H ZEHE— _REMDOMHFEA

E3E6H VF UL AL BBHmMALHLWVEa R FEEM (F F
U LA E) ~)

WHRERRFES L ARFE Y —X 1 TKBEZXALXE =05 H
K1, pp.90-103, HpTEEE, 2012.6.20 1T

BNER, LERES, BEE—
68 HAXPES ZFIH L7V FULABIOF MU U AL A EOD
BAE |
SPring-8 DEBEE L EFIH L 7= 2 — 2T R F— 51T
B FT, (B v—x v —HhR, pp. 95— 103, 2014.2.28 1T

B E—
[Chapter 2 mARELDOAIREMEA O DT U &7 LA A B
KMfCEM 2014, B¢ L 27 =2 A, pp.50-67, 2013.6.28 31T
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