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T MO ERWEE T 7 ABR% &G R

e fEE BFE
o B T2 ISR LR #d%)

HRRE

F T a YRR AN R A AT RE & RO ORIIE S hu, ERES LWOAEL - T30 R
DEBREFFBCRINAEAH SN TE 2, Kiln, EHIERERER E S, FEHRNRBE L 2
A N TCTORENAEOECOH L 725, (LT RIEREO THEN, /7 MEHZBE LT
TARESEHIE & 27— L7y FTOWNAZSLT L HKII L TRy, A7 ey =27 MEZETIL.
Z O A BiE L7 a e AR E POICHEET D, BRI, =R T/ F 2 —T7(CNT)
EXRIC, BET A A, BT A 2 BT AZmT, fEEICX 528K CNT oK
AR AR X B @k dntE CNT O A pl, FHRMABEEIZ K 57 /34 2 Hp E CNT
BRECE . DAY LAERIELZHET D, SDICZHAE TV ar0alizAs L EEICH., KRE
Sy U a VEOREARE L KEERISHZR . V) a ik - B LR TS, A
REHZRERCED D Z & T RS> b OIS 5] L EbiT, EFEHEICLD
FeARBE S & Bilin e o — A L A ICHEEET 5,

FLGHRAR

(1) 10 B A 7 — /L T Ok 7 JE R & CNT Sk

CNT [ ZENT=MED O SR AR R SN TN DD, ZOARKEH R FZALICIZTRE 2
CNT DKzt A MERB RIS/ ki1 2tz RIbKFEEE5fE L T CNT %
AT 2L PR AR (CVDIER RS ACAFZE S 4T 5, 800 °C Riff% D Eiil Tk CNT 133k
um/s LA b OEHETHET 525, S 10 min F2E THRIET 572, CVD & [FERELL T O
REf] COMBEFE: )Y CNT O =2 2 M AU R D72\, University of Michigan @ Richard
Laine #f% 513, KERAKIEIZ LY Co-Al-O F/ XU X —D 10 WA — /L TOAKEFEHR L
TWb, ZOF IR0 F =% ) a  HlR BICHEF LV ) o U B A @EME 5 7T,
10 PR — ) CF 2 Ry X —%i550, Co & EmmAT &, CVD I2T CNT D& ZRA T,
Fig. 112”7 L9212, 10 O He B TOEITIZ X W RiFREL 10 nm OfF &« O—Uhi - D%
RIS nm D Co 7/ R+ NMEEIERL, 10 B> CVD T CoHa 5B B i dtPE o HiJg ~
g CNT 23 kET 5 Z L2l LTz, Co-Al-O F /Xy X —DEk, Co T /iDL L
AL, CNT OERDTXTHOT v 2% 10 B TITA5 Z Lid. &AEEED 7 vt 2B%
ICHETH D, 5%, KOk 7 v A LT 5,
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precursor;"“‘”’ g
in alcohol ~ 10'$ #

(Co0),(Al,0;),_, nanopowder NTs from Co nanoparticles
Fig. 1 — ‘k%&H % Co-Al-O F / /X7 =D 10 Y A 7 — ) CTD Co T/ K+ DIk E CNT
D4Rk (Shirai, et al., Carbon 2017).

Q) H—RrF ) Fa—TRZRTEBRICL DT ¥ /0¥ - TREMOERE - [EFEEMO B

BRALFEFX ¥ UL KRB O BAREGIZANT . ZERRIEMERRE I TS, EY
BEHEEH T CHERM B R wg%ﬁﬁiéMTwéﬁ\LmLﬁE<Ewéﬁ
HEEBERO LISEEWE B L CERETH D, ERICE, Bl oW EEHEE
ZIO L, E RO %ﬁt#éﬂ%ﬁ%é#\y<®ﬁ%%@@<@ﬁ#ék%%ﬁ
HAWEREAZ 2 TW 5D, Fexld, 4V P A 0fEE CVD B2, 7 I XA—F L E
RT 99 wt%lh & @288 CNT oGk a FEBL LTz, mHl - B TAR L IHRD CNT
AN ZE K25, JEE 100 pm @O CNT BT EEIEEDO 1 TEONERmE, 80~90% D
2R, 3 mglem? OEEX | K 100 S/em D EEE M A RO, £ ONTIIEWE T/ ME 2R
FF95Z & T, MWEOHES L RIEEAGM EZ2WNTED B2, HFRE2ED TS,
BRALFF v 3 X OFIEL DO —>D MnOs 1T, 2l CIRENE CERARRIEME TH D08,
EEMICZ L JZECIRMEREN 22w, £ 2T, ONT EEEMmE L, EFICLY Mn2 4R
{t.L CNT FENIZ MnO2 bl -2 HE9 5 Z & kAT, W@ELENEWVIEE MnO2 ki D4
B FE SR BB 08, M2t NG ChEYe L oA 2 U5, TEAL. EEIt. B/ LV AD
B2 b — R CERME KL, JEE 50-100 pm, MnO: FHEHE~80 wt%, B E~1 glem3 D
JE R A FEH L 7= (Fig. 2), BEER T 1000 F/g UL E & W 9 IEFIZE W EE A BTV MnO:
B THEOLNTZLOTHLN, JEBEEMIZ LV @O A &% FEEL L7 (Fig. 2),

3 <
2100k ‘ThIS work
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Fig. 2 — CNT AR RE~D MnO2 F / KD EEIC L D BN R v /3T X EMRO B
(Narubayashi, et al., RSC Adv. 2016).
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UF 7 LA B OEREN) 72 IEEMIEWE O 230 Kig ) 57 A(LCO) & Bgn s .,
CNT &t OBEAIC L D ANIEEMOBE LD Z, ZNOEME ORI & CNT 21 V7
R, BEEDHLTABRT 5 EAEEE LN D, CNT EABNEWIE EEOE
BN LT D2, BEEENMETT 5, CNT OEEEADED 1 wt% T B 255 = &
MTE, HEREEBPEEEDONT A HRL, §EHZL CNT OffHEZHO TN TEL, 2
OEMA AV, 50 mm AOBEMIZTT I 12— bV EER LT, @FITEEHEE2ma ¥
7 FEFEKRTLIN, EEEs< LML LT bemarZ7 b ERSEL EOMREE Y1 7
NWEERFSD Z LN TE T2, ARIOL LIEEMITAREE ISR LT 1/10 OmEFEZA, BEAK 10
um OEJFT A Y —Z2H mm FRCTRET D & SRERFEZHT D1 LIgEAEEmT
ZLEMNTED, CNT IXEEM, A 4%, BLOEBEROKRE 2R, BREICHS LRV
NERMETE D Z Lo tz, BUE, MOZEERIEWEICH ZOHEZE L T 5,

cathode anode

active material + ) )
binder + active material +
conductive filler 1 wt% CNT
on metal foil T e R
SRR e
P |
Conventional This work Laminate cell w/o etal foil

Fig. 3— 2/ Mg Y F 7 A8 L OEE~D CNT O 1 wt%IiRINT X 2 B SEEEE Ao /ERL &
NAUH VA ERTE LV A2EMOFET (Hasegawa and Noda, J. Power Sources 2016).

(3) KRR ) 2 D 1 /8 L Si-CNT ~7 1 25 K5 EH

KEGEMITEART RV —DIEHIZIERDEIRNT R, A TH S, 20 10 £ TKRIERE=
A MEDES, W TITAIEELY LRMRE IR E 2> T D, 72712 L 2 ORI/ 5E
A MIKGEMTRELEZBENEZE2EMALEGAEOLOTHY . RFEOLEMSEDOE A
TEAMBILROHK E Lo TS, —FH T, HOEX 2005 FiZiFHRA L =7 by 7T
50%LL & DT =23, 2015 FITITEI% & SHIcy = T 2 Rk-> T LE o7z, EEN
TR EO 2 A MIERE LTEV, b LB LM KB 2 ZE X, £
BRFHORHER <720 T KEGEMOEEFHFIIOEE CTE 5B 25, LK
PR AMFZE S LTV D N, 707 Zitihs KOS T ) o URIN 2RO 90% UL L4 5o
Do WhF, ZEM, FEENEL, A MLEMES Y a2 O HEAROE I TR T LT
WA TH D, Bxld, EE 10 pm Oftfh T U 2 VIECKEEMOBRE BfE L T\ 5, [
BEORMET Y 2 inb NSV RO 10 FOEBOENVEEL Z ENTE D, £z, BS
10 pum O Y 2 UPRIFHRO L D IR 720, T LR T U TEERD K O 7 5 e ikE
ERBETNVIEHEIA BRI TTFOND EEZTWS, £Z2C, EX 10 um O &Sk arE
VU a UEO RS KON RS Y 2 o O 5 I VRIZER Y AT,

fEmT U 3 ORI IE, VT VAR Le CVD ¥EE Si 2k L= BE7& 35 (PVD)
ERABND, —MIZIE CVD {EIEEIRTO @B A FI T, PVD {EITAKIR T O R
AR EEZ 5N TWD, BERAIIZIE PVD 13X 100%I RS ATEE T, SARTEHEL « BBk fnE o
fif b=z 3, mifkic kv CVD BLEOEHEIAFETH D, ZOBLICHKSETH 21T Si
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% 10 um/min LI b C a5 20 75 75 (rapid vapor deposition, RVD)E% Z 3L E TIZBH
U7z, HfSE Si MR EZ AW S1 OB X o — 4 R[RE7ZAS, HURS AL AT Sl T =
Z MUEIZIFIE R 2, KD ﬁﬁfiﬁﬂrimmu\ﬁﬁyeﬁ7xﬁ$ﬁ%#ﬁ<w LL%IJHM% ek,
Si ORI T CARET DL, S @n‘taaﬁlﬁﬁiﬁk R L. BE XD S ENBIRO/N S WERR
AR L 72 B, KEBEEMAIHIZIE, B Tox+y U 7 OEMEEEH <20, BEEO 10 1%
LU b oD i NG SRS bx%%f&;é Z 2T Sif@i 1414 °C LY b @il o BRI 81 27K
Si DIEIE AT L, 26 IRz Si @l A FISm A L7z, Si @it T Sifibdh DRz R
VI < FEdb A RITIR N2 O | SEBRIR ORGSR 2155 2 L3 TE 7o, mPRLEE 100 pm UL |, JBEE
10 pm O KK dE Si D 1 min Qﬁk%%fﬁ L7-(Fig. 4), BfE. ZOSIEOT T AF v 7 ¥k
MA~DERE. & R AR O 0 IR LATHIZEY fHA TV 5D,

(a) This work: vapor deposition of liquid & in-situ melt crystallization
Dep05| |0n

LY Grain >> Thickness
Nucleation

__of Sicrystals

Nucleation
of Si crystals

Vertical grain growth
(b) Conventional method: vapor deposition of solld

]
]
I
I
I
]
0 Few seconds

Fig. 4 — ARH T ZAFEN E~DRBHAZE - OGRERALIC LD RRET Y a o 1 4y
(Yamasaki, et al., CrystEngComm 2016).

PR D pn A HIT #E12 L 52 ubid, &l - BB e 2083 0ETH D, SifEc
X0 B L e KB A2 BT 5121k, LS CaEs N EETHDH, CNT
PEIEREE P Cld p A RTZ EDRHBLITVD, n-SilZ CNT [REZHEY &b 5721 T~7
DEAEZERTE, olmm E/NEZWNARRE Y 1T%DOEHNRLME SN TWD, BH IXi7lE
i CVD IEIC X W =7 a0 VY LRICAER L7 CNT &2, 7 4 L Z —Tww-< 0 L EEME L
Figk7e ONT EAME OIS, HK - MAEIRZ I N—T SR AERLD ) ooNT Z2Hib ) 5o,
X0 ERHM R TETORNAMERLZ R T, HIO CNT (43T / 1 —R 4L8 MEIJO eDIPS)
. RTINARCEB U AVKRCEEF N v ABDBS) & /0iAl & L ClEEE T/RPIC O, &
51 AT CNT #fEZ/ERL L 72, CNT 1 1 pg/em2 fRED A\ EO L & | Hi#EER 90%, > — k
BT 100-300 Q/sq FREDFEHPEERIZ /0D, Z DT 4 VF —ZIRKIZIRIET 5 & CNT EH
T 4V H =B FEE RIS TR, F % n-Si FEBUICEVED & D 15 72 )15 T Si-CNT
D~T aEGEER LTz, Z OB TETIIERDEN & THERWD, R IR EE D
FFIEAKTSDBS ZrE L9 2 TEMET D & 12%DEHGFEEZGE LN, S HIZkELVE
@ CNT ISR Z © Xy N T T LTBRET S & CNT A p R—7 S 41, ZHh=8 9.6%
ETH ELE, ZOBLVOZHEIIIKATH D 5+ TR L T en 2 & 2305 (Fig.
5, £ I TSiKEMmTHONTWS Si ?Eﬁ@?‘?%?’vi v T2 T & n-Si R 2
35 &, SERINAHERI N TRRmPDAEAICEDY , BHRHEL 9.5-10.4%2W L7z,
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AENE @2 mm &/ S 2R THAR S n-Si A WHRTH L0, SRITeESY v
REM A2 O L TRIEH %2 ecm A7 —/VITHERT % & & bIT, TURRlikZs - £ O%5his ik
XD SifE~CHEMA L, 7 bd 7 KGEMOERZ HIET,

w/ texture,
PCE=10.4%

o texture,
E=8.21%

2o

Fig. 5 — il CNT D438 « BATRD n-Si 7 = ~\~D ALY (12 & 2 KB o 5 1Ef &
FHT 7 AF ¥ X H3EZ K _EMuramoto, et al., RSC Adv. 2016).

HRAREE
KRFMF (7 - T4 7RI - KEHT5EER)
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C. Takazawa, M. Fujita, K. Hasegawa, A. Lukianov, X. Zhang, S. Noda, and M. Thara*,
“Nano-scale smoothing of double layer porous Si substrates for detaching and fabricating low
cost, high efficiency monocrystalline thin film Si solar cell by zone heating recrystallization,”
IEEE Trans. 75 (31), 11-23 (2017).

K. Funahashi, N. Tanaka, Y. Shoji*, N. Imazu, K. Nakayama, K. Kanahashi, H. Shirae, S. Noda,
H. Ohta, T. Fukushima*, and T. Takenobu*, "Remarkably air- and moisture-stable hole-doped
carbon nanotube films achieved by a boron-based oxidant," Appl. Phys. Express 10, 035101-1-4
(2017).

H. Shirae, K. Hasegawa, H. Sugime, E. Yi, R. M. Laine, and S. Noda¥*, "Catalyst nucleation and
carbon nanotube growth from flame-synthesized Co-Al-O nanopowders at ten-second time
scale," Carbon 114, 31-38 (2017).

T. Liu, K.C. Kim, B. Lee, Z. Chen, S. Noda, S.S. Jang, and S.W. Lee*, "Self-polymerized
dopamine as an organic cathode for Li- and Na-ion batteries," Energy Envron. Sci. 10, 205-215
(2017).

E. Muramoto, Y. Yamasaki, F. Wang, K. Hasegawa, K. Matsuda, and S. Noda*, "Carbon
nanotube-silicon heterojunction solar cells with surface-textured Si and solution-processed
carbon nanotube films," RSC Adv. 6 (96), 93575-93581 (2016).

B. Lee, C. Lee, T. Liu, K. Eom, Z. Chen, S. Noda, T. F. Fuller, H. D. Jang,* and S. W. Lee*
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"Hierarchical networks of redox-active reduced crumpled graphene oxide and functionalized
few-walled carbon nanotube for rapid electrochemical energy storage," Nanoscale 8 (24),
12330-12338 (2016).

K. Hasegawa and S. Noda*, "Lithium ion batteries made of electrodes with 99 wt% active
materials and 1 wt% carbon nanotubes without binder or metal foils," J. Power Sources 321,
155-162 (2016).

M. Narubayashi, Z. Chen, K. Hasegawa, and S. Noda*, "50-100-pm-thick pseudocapacitive
electrodes of MnOz nanoparticles uniformly electrodeposited in carbon nanotube papers," RSC
Adv. 6 (47), 41496-41505 (2016).

Y. Yamasaki, K. Hasegawa, T. Osawa, and S. Noda*, "Rapid vapour deposition and in situ melt
crystallization for 1-min fabrication of 10-um-thick crystalline silicon films with a lateral grain
size of over 100 pm," CrystEngComm 18 (19), 3404-3410 (2016).

HIEREAE =R T ) Fa—T 0T 7 = ORI =X 7 4 —-T Z (2016),
TpHEE 11.1.1.2 ¥iEE CVDJ pp. 20-26.

TR T

B M TS - @il e AL DR ) T a— T BNIEOERL L ESE R R
DOFIH ] "Simple and fast fabrication of carbon nanotube-base self-supporting electrodes for
innovative next generation rechargeable batteries," H A{VFEH 97 FE4ES, ATP #1154
T 1E9-11, BEEMEFRERY: HE X v o 8%, k)| EsiRT, 201743 H 16 H.

TH # [ h—=RrF ) Fa—T7OF - #Higlt L =¥ —7 31 ZX5H] "Production and
functionalization of carbon nanotubes for energy devices," % 5207 7 —L > « F ) F =2 —
T ITT7 2 RBT R Y T L, R 2S-7, HUEISORIX, 201743 H 2 H.

Suguru Noda, "Efficient production of carbon- and silicon-based materials for solar-cells
and rechargeable batteries," 7th A3 Symposium on Emerging Materials: Nanomaterials for
Electronics, Energy and Environment, I-33, Lotte Buyeo Resort, Korea, Nov. 2, 2016.
Suguru Noda, "Production and functionalization of carbon nanotubes for electrically
conductive thin films and electrochemically capacitive thick films," 4th Carbon Nanotube
Thin Film Electronics and Applications Satellite (CNTFA16), S3-4, University of Vienna,
Austria, Aug. 13, 2016.

Suguru Noda, "Efficient production of carbon nanotubes and their hybrid materials for
electric energy storage,” Nature Conference on Materials for Energy 2016, Wuhan
University of Technology, Wuhan, China, June 12, 2016.

Suguru Noda, "Fluidized-bed production of sub-millimeter-long carbon nanotubes and their
application to electrochemical energy storage devices," Nanotechnology Materials and
Devices (NMD) Workshop, University of Dayton River Campus, Dayton, OH, USA, May 24,
2016.

P 8 T h—RF ) Fa—7 OMBEREREOBER L HiRICEbE AL AEa] 51
& WMEAEI AT MRFERES = F VU0 Rs, WIS, FOERSURX, 2016 4 6 H 3
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°Keisuke Hori, Kei Hasegawa, Toshiyuki Momma, and S. Noda, "Carbon nanotube
sponge-based sulfur cathode for lithium-sulfur batteries," 4th Waseda-DGIST Workshop on
Electrochemistry, Dec. 19-21, Daegu Gyeongbuk Institute of Science and Technology, Daegu,
Korea, 2016 (poster) (Best Presentation Award).

°Michiko Edo, Hisashi Sugime, and Suguru Noda, "Combinatorial screening of binary
metal catalyst for chirality-selective growth of single-wall carbon nanotubes," 7th A3
Symposium on Emerging Materials: Nanomaterials for Electronics, Energy and
Environment, P-34, Lotte Buyeo Resort, Korea, Nov. 1, 2016 (poster).

°Yukuya Nagai, Kei Hasegawa, and Suguru Noda, "Tens-second epitaxy of Cu on
repeatedly used sapphire for practical production of high-quality graphene," 7th A3
Symposium on Emerging Materials: Nanomaterials for Electronics, Energy and
Environment, P-33, Lotte Buyeo Resort, Korea, Nov. 1, 2016 (poster).

°Kei Hasegawa and Suguru Noda, "Lithium ion batteries made of electrodes with 99 wt%
active materials and 1 wt% carbon nanotubes without binder or metal foils," PRIME 2016
(Pacifc Rim Meeting on Electrochemical and Solid-State Science), A03-0269, Honolulu,
Hawaii, USA, Oct. 3, 2016.

°Kaito Kanahashi, Kazuma Funahashi, Takuya Miyauchi, Naoki Tanaka, Yoshiaki Shoji,
Masatou Ishihara, Masataka Hasegawa, Ko Nakayama, Hiroyuki Shirae, Suguru Noda,
Hiromichi Ohta, Takanori Fukushima, and Taishi Takenobu, "Air-stable carrier doping
Into nano-carbon materials by extraordinary molecular Lewis acid," The Seventeenth
International Conference on the Science and Application of Nanotubes and
low-dimensional materials (NT16), 110, University of Vienna, Austria, Aug. 11, 2016.
°Sachie Akiba, Masaki Kosaka, Kei Hasegawa, and Suguru Noda, "Multilayer graphene on
S102: direct formation by "etching-precipitation" and conductivity enhancement by FeCl3
intercalation," The Seventeenth International Conference on the Science and Application of
Nanotubes and low-dimensional materials (NT16), A35, University of Vienna, Austria, Aug.
8, 2016.

°Soichiro Hachiya, Zhongming Chen, Kosuke Kawabata, Kei Hasegawa, Toshio Osawa, and
Suguru Noda, "Fluidized-bed production of submillimeter-long single-wall carbon
nanotubes using C2H4 and CO2 feed gas," The Seventeenth International Conference on
the Science and Application of Nanotubes and low-dimensional materials (NT16), A19,
University of Vienna, Austria, Aug. 8, 2016.

°S. Noda, "Efficient production of carbon nanotubes and their hybrid materials for electric
energy storage," Industrial Technology Research Insitute (ITRI), Hsinchu, Taiwan, June 30,
2016 (seminar).

°S. Noda, "Efficient production of carbon nanotubes and their hybrid materials for electric
energy storage," National Taiwan University of Science and Technology, Taipei, Taiwan,
June 29, 2016 (seminar, hosted by Prof. Wei-Hung Chiang).
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°S. Noda, "Efficient production of CNTs and their hybrid materials for electrochemical
energy storage," Georgia Institute of Technology, Atlanta, GA, USA, May 25, 2016 (seminar,
hosted by Prof. Seung Woo Lee).

OFRAR KRR, KE BN, ek &, F3 =, Al B, fEFE B E M, =2h —
% (=R T 7 F o7 Hlia T2 K i TasN5 #IESET 7 — ROBE% ] "Development
of Ta3N5 thin film photoanodes for water splitting based on carbon nanotube substrates,"
HALRRE 97T BFEFR, A8, BIERBNY HiEF v /3R, #R)IIREIET, 2017 4 3
H 18 H.

O=j EX, ZH &, KB Yoy, K& Af, BFH B RV A—FEI—KRF/F
2= DT NI =T LEE~OEBESK] "Direct synthesis of millimeter-tall carbon
nanotube arrays on aluminum foils," b5 L5 82 4F4, PE384, ZIH L3 KT, HAHS
TLIRIX, 2017 4 3 H 8 H(poster) (EHF2EE).

OFHW BIR, KR FIFB, B EE, BHH E# 7y 70— ~OtoSHHEE L &
RAO—=RF ) Fa—TOWENEARR] "Preparation of catalysts on ceramic beads by dry
process and fluidized-bed synthesis of long carbon nanotubes," L TR 82 4,
PE379, ZiH T3R5, HEHENLHEIX, 20174 3 A 8 H(poster).

OXKE 2, KIE 5, BB EE KR FFH, BFEH B FEGREEK EcoeE#ERO 7 =
BARNVLEDRINCE DT T 7 =2 ~D%H] "Converting metal to graphene films on
insulating substrates by reaction with CHCI3," {b" .57 5 82 43, PE375, Zifi LK
%, BARILHIX, 20174 3 H 8 H (poster).

O %, #H EE, BH & MteARNcE2—FRr T Fa—T7 50w El:
KRS L E{biRFE ] "Stabilizing carbon nanotube synthesis by oxidizing additives: H20
vs CO2," (L2 T2 82 424y, PE3T1, il T3 K%, HUHTHIX, 2017 4£ 3 H 8 H (poster)
(BFHFEE).

Ol A suth, H fEHE, KR FFE, BH B [EREME L PRMEREREIC L2 gD —R
Y Fa—7 L EOMMEIRESIRDEFE A ] "Continuous production of single-wall
carbon nanotubes and their fibers by floating catalyst chemical vapor deposition," {5 1.5
2H; 82 fF%, PE365, (Zifi TLHEKRY, HAHNIH, 2017 453 8 H(poster).

ORI HE ¥, H EE, KR FIH, A ¥, SR #Eth, B # TEE—Ro
T a2 —T DKRERLE B - KOS HIE ] "Flame-synthesis of single-wall carbon
nanotubes: controlling catalyst supply and reaction field," {b5* 5% 82 %, PE359,
S TR, FUHIHRKX, 2017 4E 3 A 8 H(poster) (EFHEAE).

Onil By, B EE, KR FFE, FH B T2—X b oo =NHEr e 7 I U 2
— A B —AR T Fa—T7OfEEARK] "Wet-preparation of catalyst on beads and
fluidized-bed synthesis of sub-millimeter-long carbon nanotubes," b5 T 555 82 H-43,
PC256, Zil T3R5, HEHENIEIX, 20174 3 A 7 H(poster).

O®EKk #th, £H fEE, KH 7vy, KE AM, BHE Th—AKRoF/Fa—7-Al &
BHEEBROME L EXILFEF v /N ZIL M "Hybrid current collectors of carbon
nanotubes and Al foils for electrochemical capacitors," b5 L5225 82 4F2, PC254, ZiH
TR, HEAITHEX, 20174 3 H 7 H(poster).

OSuguru Noda, "Engineering carbon nanotube synthesis: catalyst screening, identification
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of reactive species, and rational reactor design," L7 LFR5 82 4%, E225, ZiH LXK
5, HAEHBITHIX, 2017 453 A 7 H(requested talk).
O\ K, FH &=, £H EE KR HE, BE # 2055 XD Si-Cu B2
DOEEERLE U F o A REMAM)SH ] "Fabrication of Si-Cu self-supporting films by
rapid vapor deposition and their application to lithium secondary battery anodes," 1t T
A 82 4R, PA156, (S LK, HUHILIRIX, 2017 £ 3 /1 6 H (poster) (SA/ELERNED).
OFNG Eh, BEE 3%, KR B, 2B EE, FH 8 [WEEM L~0fS7EE & i
BlElZ X 5 KGR ROk 2 fk dl Si O /ERL] "Fabrication of large grain polycrystalline Si
films for solar cells by rapid vapor deposition on and mechanical detachment from
heat-resistant substrates," b5 L5525 82 £4, PA157, 2 L3 K%, W AEHNLEX, 2017
4 3 H 6 H(poster).
Ol B, &% T8, BBE 5, B 2, Br| &, O 7 THEESEE Si O KEEIE
foloD 2 BLZILE St EROF 2 Rimdil#E & B EEBEOFEG]  "Evaluation of
nanosurface control and ultra high speed deposition on double porous Si substrate for
fabricating monocrystalline thin film Si solar cell," b5 T.522 5 82 4F42, PA159, ZiH .36
K, HURERILHX, 2017 4F 3 H 6 H(poster).
OARMH BF—EBE, Wh %, BH & [I—FRoF /) Fa—T7L0ESICL2T XY TU
LADFHLEFEE DM ] "Enhancing rate performance of lithium titanate by hybridizing
with carbon nanotubes," b7 T2 5 82 523, PA163, 2 TLHERY:, HAENLHRX, 2017
4 3 H 6 H(poster).
O fify, B 1HE, BH # (ol v TRACEDEERD—RrF ) Fa—ThbH0
fil g4 | DFRZE ] "Removing catalyst metals from various carbon nanotubes by halogen
gas," HH2MTT—L v F ) Fa—T - FT T2 UREVIURY T A, 3P-16, HAEH TR
X, 201743 A 3 H (poster).
O/#k =], Ra)Il B, B 1EE, K =iE, HR S8, A Bk, Tl mmA, 5FH E
MBS A BN T 7285 B —R ) ) Fa—T7 ORmER M E & EEHIE ] "Synthesis
and structure control of vertically-aligned carbon nanotubes on Cu foils for thermal
interface materials," % 5207 7 —L ) ) Fa—T 7T 7 2 URET VR T T A, 3P-8,
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