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Synthesis of novel nanocarbon materials by ultrahigh temperature process under
reactive environment
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We have developed a thermal process for synthesizing
low-defect/turbostratic/multilayer graphene thin films, which are nanocarbon structures with
excellent two-dimensional physical properties comparable to single-layer graphene, by a thermal
process at ultrahigh temperature under reactive atmosphere. The physical superiority originated from

the turbostratic structure was verified from optical and electrical properties. Turbostratic
multilayer graphene was synthesized by direct growth on template graphene, in addition to use
graphene oxide as starting material. The interaction between graphene layers was controlled by
inserting cellulose nanofibers and nanodiamonds between the layers, and it is effective for
revealing the monolayer-like properties. Carrier transport properties such as mobility and
conductivity were significantly improved, owing to the monolayer-like property caused from the
turbostratic stacking and shielding of environmental effects by multilayer structure.



B X C—19, F—19—1, Z2—19 (Jtm
1. WFFEBHAR 4D 75 5
() WERDTT7 2 TR BT DR
1&&7ﬁ'ﬂ‘/ﬁﬂf§>é777m/i 2V T RPBHTIZ I MBIV R PE DS FEFES LTS, D TR
ﬂw)?%@hﬁ R BMAENE | AT RERME - R RO TR | R AR A O RE O 2 LM
if;b\%ﬁfkéo CHODOHEFHVE AT 7 2T, BEEFETRE DEFT A A A7
TT 1372< M EL TOWRMAUS EAT . T2 BITORBE BB, VF 7 hA 4 Eih - 225 B
ML OB B WG SR EDOBEEEM . 0THRICB W THAEEL R XX A — P
BB TR T A — MBI EL THEMESIN T WD, 7277 L ZOME I BRI 5 i bl e O BRAB Y
TR2R TS T AEE A RFOHLE /77 2 TORBHZE TH %E%LT DIZ7 74 BRIL) LK
R E > TE LB T D, 7 T77 20 OFEE AT, mERE R R K7 T 7 = DK A
KEBGERE T OMENL D ROOND, Lol @bt r 77 20 BMMEoNn57 77 7 A M HIBEC & 8 -
CVDIETII ANV A — A DI T FEME N A+ 53 Th D, 777 = ERIZIT RS R X a2
F7 2 DRI AN R ERGEEWD BEEE A & T 2807272 BUE FIE ORI S M ER 725 L7 > T D,

(2) ELIEHEIE T 77 = 2 NI L DR EfR R 0 Rl REME

FRERRBEARIR O T T —F LT, AR TIE TELEREE” OFIHERE T D, ISKALI TV
F7 2 DENT-FPEII EICHIE S T 7 20 O ERR R 7255 E EAAR (B ) IR K4 50T, £/
(bTBEZEDEMEITN LTS (1), E2AM, #o7-AB (Berna)fE @ Tl37/e<, FlE H ok
B WVELEHEE TlX, 777 = v —NE RO AR 230 SH, BARK O BRI RS
NI-HE 757 2 DESIROIINTHRDEED, ZOBGT ., F— R A (#21FS. Latil et al., PRB
76(2007)201402R) (ZXD T E 4, MR E 143 76 STM (B 2 1FK. S. Kim et al., Nature Mater.
12(2013)887)X° 7 ~ > /3 it s o g v
REDEBRMNSRRIESNT
W5, T72bb, GLE#HEE
MERFLUT AR K - g 7~

EE

= FE B A K I i T - -=p ’(‘g.*fim ‘ | ERmE |
XL, BT bR BRI EW%M> MatHR

VAW T DH 72T /0 gmosyvonzms  TEESE
—RUMBIRIRRSNAZE ESKAREER o Shini

(2782, K1 EERUABHEE AEEEZESSTIIOEFHESE

2. WFZED B
%)%7“?7:‘/z:Eﬁ&m‘é@ﬂf:z&ﬁ%ﬁ@%*@“i@ﬁf:f@%/ﬁ%%iﬁﬁm&péﬁkBl’é-EL)%-%J%’ﬁ“
7 2 TEED G R ETERRNT N B I TH D, ARICIZ2 DD HE722 F1H f$®$Z£T77 o—F95,

— D HODOFEL, BT 7 = (graphene ox1de GO) B EiE - SO SR IZBW T35,
DTHD(X2), ZNFETOMIEIZIEBNT, 77/1/:~/vﬁlmfﬁm(mﬂfithO$aJ§H%T I, B2
PRI L EREE CTHOELBEE AR L2235, K BORMEMEESND W RS 4 R/,
HLT-, w L., 7 va— KB ELE A R GORE IO NI ECIE K IE T, LB A K i
FEITPRESINDEWVIFRENBATE L LTz, ARFZE Tl BRELRIRNELB S T 7 2 b2 b BN /IR
FMEAERIL . ZOMEHCB D BB ORGEE B9 28I1C LTz, ZD1DIT, mZERDO AR Y
RGOSR GO J&E ]~ AR —H P BHT A L5 g fFE BAE R A o a REME A2 MR FE L 7=,

2o HOFEIZ AL E (CVD) IEZHWET o T L — 97 20 FRICEDEES 97 =
VR CdhD, Ml Fmk BRI v ) Tl R E A AT L C L BLIE RS 1S D B MR A RRALE
T AHIOIZHE LI AEIE THD, Lol ZIVETOMFIE T L CW7aili i OCVDEEE Tk 1000°CH:
FEDNLER D ERRRE THY, ZDOIRETRE T2E5ELNLLE 7T 7 203, K3D2D/NRIERD
B AIDNCELERE THAL DD, RV 2D AN R DR T XK E N E L+ 72 ERE S5
N2 WRIED B -T2, 2 TAMFIETIE, GODOBLEE 7 ' A TS L 7= MR X T 1000°C
B HBEIRAE N EZ T 7L —b R EICHb#E AL, RIGEEA2ERL7- B, LB ICH
ST HF% ) TSR A RGET DI A B B SR A D 72, BURRYZRFZETE B IZLL F O TH 5D,

DRt

hx =532 nm 2D/AVF ¢ EEEE
Mechanically i IR/ E - E—E— G )\eX=532 nm
)\_exfoliated graphene — iLﬁﬁﬁﬁﬁ(aoso%) ™
— | Ethanol +N, | _ A E Grown-layer
g ) =Y "EFTO—FiE > thickness oy
e~ 1500 °C — ABIA -c% gL
2 e (60%LLEF5T74/ME) <
] 1200 °C
2 2 7L
e N2 @
c F‘ 0.1 MPa 2000 °C 2 min CIC) 3L
A/ \_430 Pa 1700 °C 10 mi DIAVE & RKEEE €
W Pristine GO I TH/—)Lh-1800°CARE DB S 0.5L :
| ZCVDE(Z|
1000 1500 2000 2500 3000 ( S e L) 1000 1500 2000 2500 3000
Raman shift [cm-1] Raman shift (cm™)

K2: BT STT DRSS RNECkbERK. B3 TYITU—tERRICLDERE
ENE A RS A5 557 A (~800°C)



(WREEHIEGOD A —F T NER: 7T 7 7 A NeALF N HIBEST HCOA KT 0B A BT, AHF
TERECCOMNDELE Y T 7 = ifE A 1D DI LT RS - BRAL FE - A X DCOZE LT D FiEE T
ST D, IOITHELE T T 7 2 M B R AL T BT E L C, 1007 T LA — )V L B ATRE/R A
—STNIRE R T O A~ EBET A,

QGOZE M BEWELLTARK M- ELE V77 2 TERRIEDBFE B8V 77 2 2B/ VI A r— )1
TOHE MY Mﬁnft@t&) GOD H LB AR Z e Za U CHEIRMBEL , BZER- B3 7T 7
EREERT 5, (ERICB WX E R AERERIEIL . 7~ 0 ik Rl 2 5L e Bgk
ot — AR Esw s,

R)7 7V —b B RIRICEDELE Y T 7 = IR A L v U 7 s R AT IR b Hef ECoo |
FRIEFE (~1300°C) IcBWTT > AL —h57 2 7572 B BER A, BB 57 D K
Wa2s LA AR L | S EZ m ESE D, BONTELE Y 77 2 TOX YU Tk frE 2 AT L | GL)E
FEJE ST DN T DR BLERGET D,

3. WFFED J5 ik

(1)’f%iﬁﬂ%ﬂ%ﬁﬂGO@W7—*77“/l/é\EJ‘z:%Eiﬁ%ﬂ%ﬁbf:if\ AV EZ IRl . Losb 7L — 73 A X%
10umPh EET D7D E R T B ARLEMEL 2D 7 T 7 7 A OB E & i b 35, SHIT, Ar—/b
T, \_i}’bif@ﬂj%%l B 2B A THOWLILTWAIRWIB L AN KD O fa bt <0 FE
RALVER DGR EA R T D72 D ICE AL NS - R 27 a2 &A% 55,

QGOZEMEME LUK KM - ELE 7T 7 = LD B - GO@Qi*E%ﬁ‘ X, BRAE HLIgR AR
FAL7z AR RGO (1914) L1 5| 16 i — . ;
TR LI EE WA, B EOGO =7 : / & e #2755 (~1800°C)
I Ba—RF )77 A 3— (CNF) ‘ ‘t ‘ ‘m%ﬂamm
JHEAXELR(ND) 2 EDAR—H 5 e st (8 AT AL
B2 @MU CCOD @RI AT AL v5974r HEBGOAME - T‘j”/mm

(SRR R R, B4 BEMAR SH GO MBOFHES I M
@)yFT T —b R EIEC K DELE Y T 7 = BRI AR &2 U 7l R MEARAT : CVD IR SR bR e
TEHEONDIHE T T77 2 BRA R ERICEIEL CTT o 7L —he 45, KA TORMBIE R E
W B0 BT CREEEBED 5 0 eranine

ZRFTHICINEAL , ~1300C T/ 77 5551y s OVDRE EXI AR5
Y OREAET) (95), BHNLE L s A e—
J85 57 = % T R LT R T A — b T T e A —
G DT NARZAERL | ) 7 Wik

FRMEZ R L 72, K5:To7L—bERRICKBEBI 7R K

4. fFgepk R
(DREYEHIHIGOD A —F T VAR
LS A 1 A2 L 72 GO DA BRI DT, AR 98 3R 88 B AR RIS fE S L 7= T35 (N, Morimoto, Y.
Nishina et al, Chem. Mater. 29(2017)2150)% 32T, 7' 57 = AL LT=BED KKl D 7 D Ffl
D FFE LW REMERE ] D 7= D K FEAL (10~100 u mA7— /W) 2T =& O ka2
7polz, MEWE CTHHTT77AML T, T al T 77 A MCHOPG: E D JRAS G-V A R « i i
HEOHLDOR, AFLRTWKRRT T 7 A Ne L2 e RBM ARG LTRE R, GO 7L — 7 A X%+
IHHER T A EN [ RRE/ 22T,

L7 T 7 2 M B RIS T A AN EL T 797 7 A M BRAL RN HIBE L TRV L AT A
VT T EAREET B DT v AR DT, K6D TN, & BEAEMIRTICE T, B
W7 T 7 7 AN W CERAE T &, BBEN T 77 74O &I J;J\(%/& H—R) 75, 7J<
L, KOBRDIRIZE> TELLIEEMFEMEIZLVEEE B REILNE A (FR1b) i, IXER50%LL F
TG 7ANNRHBEL -7 57 = N RSN, L, 2O X7 FIBEE T, BN SR RIS RN
0, BEELNINEEThH -7, £z, —EFEEL - TBERICREES NS0, Tl B3RS
DEITH T, R 72BN AE LD E VI FENBAEL LT, £2T, 797 7 A M HESE310E
SALFRCE LT A 2R BIE L, HBEZEBMRE L THWBAIT, MEBOES LR, 75

77 ANDIRE RS T2 E

sm o eRml (] ] N

7. ZOFICERELE f, w

FHEIZED, GODRsRC é au w W ‘"“-“-—f:j
PHAARDIRINR, ¥ | P ali RIBRAE S

— RN AR L e o ~

7. et

=

6: BEINREIZEDT IT7AADAUE—HL—av LRIE



QGOE MBI E L LUTAR KM ELE 7T 7 = FERE D B
OAR L DIRE ZEBRCO DB E IR L AELB LB V57 = DAL

BEIRLECEHIE Y T 7 2 2T 5720 DGOREN L CEEREZ WD L, BLEREE LR DD 0
FKETPFZRONDT-D, 777 2 EIEEL COMMEFH I ~D B NR#CH 5, T2 T, mZER
WIEZH DOAR L RGO EERL | 3B A2 ELERE &L 5 PTREMEA MREEL 72, GOy B 2 ARG
HEE U CERIL 72 AR DR @ 22 BRGO D SEMIG A (K TV Zov 37, =4/ — )V OAE R D3EURH N~ &
THERD L NMEIETHHZEN DD, ZOFEHE LD R AT INEE DTl iR AR 21T 572,
VBRI @ L T T TR =S ) — )V EIRIIL T E R R Tl o7z, JLBRE OGO DG LT~
436k (RhEe I F532nm) CREAM L 7=, @féﬁ?&‘GO@’?V/XJ\ﬂ\/I/&U\ZD/\‘/F@ﬁﬂﬁfk%%/‘?ﬁ‘
GODFEILMEIID AN R ECAU RO LLIG)/T D)DFEL 7=, 1800°CRLEL DA 713 25

Ldb o — VR TIEIVIR KR THHZEDNG)/ 1(D)D s, 2D/\/]\0>fb47%ﬁﬁr
Hr2sHBernal F @RS E D EI S R Z R8O T2, T/ FHKABE TIIR=T2%THY . 7' 7 7 A MEH i
TLCWD, —H=Z /) — )VEFRK TIE R=24%E 757 7 A MENIIH S, BB G SHERF ST
%o ZHUTZEBR D72 W GORERZFREHIH WA LRIBEDFE R TH D, SHITKHIERLL THIEL T
BIFRIEED ATV RBRIENDZ LDy %uitﬂlj\i*fﬁ%i%ﬁkﬂbff%LEEOTkU AR DA EDNEL
JET 7 2 TR B Y ThAZEMMAL N2 5T,

BT, BRRAILRL T, gtz m LsE272901z, Bin
~17“/77/r/\‘~ (CNF) R /X A% E R (ND) focé:‘@z/\~
T B RN 2 A RRFEL 72, CNFZRIIL =354 [ gk
Z2D/NURERFECRIEL > o A X 9TR T, CNF%WJDU;
WA, 12D)/IG) EBIX 1T 7272\ V0 2k LT, #7728 A& T
CNFZUSINU7Z5 G2 20230 W IR E DS R FT Bl s vz, o .
LA DORIF12%FRELCNFRLDOLGEIVLSIOICHAD L, Db e
DOFERIIAR—V B O AL D HEMEO R LV FIEORH
WMEZRL TS, 72720 B — %M ELC, Hgtkomun
EIETNL OB S Z @D DRFI DS %M ETHD,

G = R=24% 4 ° GO:CNF
Is/e D 1800°C Ethanol p \ & . " 14
71 50min — e 33
J = 1.5F A 32
=3 | i 2 ’ .o v o4
S 71 AJL 30min g _ o
S, . = ! 0] Qe
> 1800°C Ar 50min = ‘o‘.o A.:
5 2500 2600 2700 2800 2900 a 1f WY
c /‘\ 1500°C Ethanol ’“‘ Raman shift [cm] S g8 g A% TVw
Q|13 A J\_  30min_J = - S..: iy
c v

ity [23,4

R=72% - -gi-aa e

v vw.
A TRty (o T
~ 05F % . Ill. ..'. v
- - @ © &
| K

1000°C Ethanol

Pristine GO [
1000 1500 2000 2500 3000 _2500 2600 2700 2800 2900 0.3 0f6 0.9 12 15
Raman shift [cm™] Raman shift [cm] I(D)/I(G)
8 BEIRNIEICLHEL B ER B DIREE H9:CNFARMIZKHEE DM E

QA=Y EHE A LD COMIRIZ F517T 2 ) [l H 20 R ORFE
WVERHANZ 2 L7025 30BN ELE I 1 CTH LM Z (BT 572012, GOIZAN—H A B IR N
U CHERLIR I ZHERRL EF?ﬁ%%i‘fﬁkﬁ‘é?ﬁﬁﬁ%\ & AR LA 2 il i 9% mT REPE 2 R L7, GO/ A

NP EABUIRZESBICI IR 7, ZOBE LI ZT VT BLOS ) — L ORITES
A\A‘F/C 1500 C@ I_J{M&LL@%??D Y N *ﬁ%*%iﬂﬂi%ﬁ_\’ B@%E% — Surface Fraction ofturbqstra;ic
TV I TR LT, 2 ORERE10ITR S, AX— S

P ERIMUTZ M CTIE, 70-80%0 i W ELE AL RN I &
n. mz@éu@{m THERBLIR BB (RS SRR 723k
(P E) < imﬂ“wym TR CIXABRIJE A A '
B AR - %{z&@% LIZXIRBAOIC . A — RN _.J\JM
T ) — LD ELIBHER R BB N RIS B R T e " G0t I8/75
DD, SHIT, A— Y IRIN TR EE MRS D) S N —

BORNSNE, 4%, T RFAS— T 77= | NN
Ji& B 00 K AR F 243 5 2 LT k0 L Bt % i o . . . .
WG Y T7 = ORRA MR LT3R TR A AR, 1000 1500 200 2500 3000

Raman shift [cm]

£k 2 720 AT ~E B 92 Z & IR S LD, 10:GOBEAD A SR—H KNSR

Raman intensity [a.u.]

BR)F 7L —h FRREEICLHEE ST 7 = BRI R & 25 ) 7 i s R AT

OEEIR7T 2R LA EREmEZ 777 = DAL

INETOMET, V9720 %T 0 7L —heLIZCVDREIZLY, SUEfE - £ /8757 = D%
HGNCLTE, AREEZHWZEXF CIIREREICHIERSY | i1 O A X5+ nmiZ ¥
Fo T, ZTTHTATE A LT ARSI ZEEAE 2 IV T1300~1400°C TO R E 7 e A% B L
fEEREO M EARE L, K11, Fl—fEik CBlESN I~ o~ B TR ET v U AT NV E IR



T ERIOREIRAD T T 7 2 ORI NTZT < AT IUIZEBWT, GV RE2DNNURDOFRE
WO HE 7 2 TohDIEN 315, EZ DGR, 28777 2 O EERL
TN, F-DASURIREE DRI DO HE bl DA X1Z ., 1300°CLL ED BV E 1R EE T RIE 28 K
HZEGERENT, —FF . T L — 57 = DR F i (FEEC) 735838V DARUREELIZG
NURDERSIN TS, 2T, ERENC LD BATMENCH - TH R I T DB AD s
AR TX T éEEJZL?ZT%/l/77’X7‘J RUNHERLIZEE 2 55, 12108 E % DOAFME LS4y
iz d, ARRIRAE13000C (X12(a),(b) T, IR FEmSDOATy 7 HENBIESIL, 777 20 )
BAIREL TV, (EEDREIREDEE (X12(0),(d) TiE, /e 77 2 7L — 7 B S,
MR TS ETWAIENDLND, LLENL BER T 2t RE, KETT7 20 DRAL A XY
%E%:%@L EfEe g s 77 = R ;ﬁxﬁf&)é_&#ﬁﬂ%ﬁ &iﬁoto

“‘\ “‘\ “‘\ i) kssznm
2D

G
[F5in | ' EA

G-Band 2D

25 50 75 100 125

;‘z Position (nm)
© HK
2 101 P 3
| 2 0(-4)4((5) E M +0.5nm M
\ SEEB . A n"\
°'~ ML M B VS
0.93 A s o
1200 1600 2000 2400 2800 0 100 200 300 400
G-Band 2D Raman shift (cm) Position (nm)
&X11: ﬁkEﬁﬁ?&fd)vvzx«%»wﬁ‘tb E12: EJZE’? STV DAFMBESEH
Q%G 757~ DREEIRNT

BRI BT T7 2 OREIERRNT DT80 IS N2 T~ AT ML CHE B S U2 2D/ R
DY — 75y BT 24T > 72, T DGR, SLEREEDO L RIT 2B 2B W TIE92%., 118 TH69% THY,
AT BEATILEWEIS CEBREENTER S TWAZERH LML 57, K13 (a)-(c) 12, RET
VTV —NDHB T T T 2 fbﬁ%f‘ohtiﬁﬁéﬁﬂ‘”*%iﬁﬁﬁ(STEM)@&STEME{%ﬁ s>ELnz2
Rt 7 =Y =AM (2D-FFT) A= 2md, 777 = {8k
¥ D/NZ T LAEE eI L7 JE 7 i i S B STy
%o RETEME CHOLABHEB DO LG/ 77 2 THIRIERD |
NI BENBRISND, —FH, BB/ 77T 7L 3
—h RICEELIEEZB Y T77 2 Tk, BT LR —0 N :
SHNCBIRS TR, 2D-FFT/RZ =3V 7RIS (Rt g
(125 (d)- (D), ZOFERIE. RELIZZ 7= @RI 18
LZEEML, FEEN LB E CTHHIEERL TR, Tv
IO RERE— BT 5, LLENS, GLEFREE L=
FEAR Mg T T = RO TR SRS LT,

OF B 77 x> DX VT Hi Mt STEM{%tZD PS5
WELEZETT77 2 T vV ELTZE R RN

VAKX (FET) TOX ) TAGE R E AT LT, YV T EEL 7 —K (@)

3000

WETEML, F4To 7 SCH LI — MERIL, BEEIICE & — catcutation
W BT, S EOBA I R BD RSO () S © (Monolayer
Kb BELONE A (14 (0), ELESES/F7x0 hbiggsn £ 200 2800079
foy = MEFLS BRI SN CRIBICHA 5203, 797201 § 150

B DR R CHAR L OB AR OV E—hr —n BHIZED & 1000}
WAERMZON, RELEYT7 2 OEFUENASROEIMEIZE & 50l o3
SN2 EEZ BID, FETOR TV A7 7 — S BAEL > 7-F v

FHBELR1A0ICRT, 28757 = OBBIE LB L 012345678
6 B A R SN5, AU — LT A ZDEA THIRIEET Number of layers
Hot-, ABEED LB /57 2 TlE, @Oy 7Y 7T
FONUREENERL, BB A R T B 57 =0 KoL B E
BT 5, A EE ARSI JE RIS BB ) b1, 3
M BTN Z | ELIBHEE IS R L 78 ) B D (I L B 0
LEZOND, ZOIHRX I TIRERMEOM BT, £Ero7 = !
FETOREKHE FUFECO 88 RTEIR IR ICHE B L 7= A O BEURHT 2 RS
LBALICE B H TR EON FAl | R mETHLEESh g oer oflayers
7o DL R OgE RT3 AR AL LB RUB LR K M - 28 =1 4,:/_%% RS
757 2 BB RIS . ZBILL CHY T 7 = AR KD MERER 5 @aréwgﬁm“ﬁﬂ

B CXAENT-HH T/ — R MBI ChHHEERL TS, S

300
2500
2000}
1500}

1000 m\ E(l) oo
8 O Electron

Carrier mobility (cm2/Vs) =
N




13 11 0 0

Negishi Ryota Wei Chaopeng Yao Yao Ogawa Yui Akabori Masashi Kanai Yasushi Matsumoto 257
Kazuhiko Taniyasu Yoshitaka Kobayashi Yoshihiro
Turbostratic Stacking Effect in Multilayer Graphene on the Electrical Transport Properties 2019

physica status solidi (b)

1900437 1900437

DOl
10.1002/pssb.201900437

Negishi Ryota Takashima Kai Kobayashi Yoshihiro

57

Investigation of surface potentials in reduced graphene oxide flake by Kelvin probe force
microscopy

2018

Japanese Journal of Applied Physics

06HDO2 06HDO2

DOl
10.7567/JJAP .57 .06HD02

Kase Hiroto Negishi Ryota Arifuku Michiharu Kiyoyanagi Noriko Kobayashi Yoshihiro

124

Biosensor response from target molecules with inhomogeneous charge localization

2018

Journal of Applied Physics

064502 064502

DOl
10.1063/1.5036538

Wei Chaopeng Negishi Ryota Ogawa Yui Akabori Masashi Taniyasu Yoshitaka Kobayashi 58

Yoshihiro

Turbostratic multilayer graphene synthesis on CVD graphene template toward improving electrical 2019
performance

Japanese Journal of Applied Physics S11B04 SI11B04

DOl
10.7567/1347-4065/ab0c7b




Niimi Ritsu Negishi Ryota Arifuku Michiharu Kiyoyanagi Noriko Yamaguchi Tomohiro Ishibashi 58

Koji Kobayashi Yoshihiro

Effect of a protective layer on a carbon nanotube thin film channel in a biosensor device 2019

Japanese Journal of Applied Physics S11B14 SI11B14

DOl
10.7567/1347-4065/ab1256

Saika Bruno Kenichi Negishi Ryota Kobayashi Yoshihiro 58

Neuromorphic switching behavior in multi-stacking composed of Pt/graphene oxide/Ag2S/Ag 2019

Japanese Journal of Applied Physics S1ID08 S11D08
DOI

10.7567/1347-4065/ab1257

Negishi Ryota Takashima Kai Kobayashi Yoshihiro 57

Investigation of surface potentials in reduced graphene oxide flake by Kelvin probe force 2018

microscopy

Japanese Journal of Applied Physics 06HD02 06HD02
DOl

10.7567/JJAP .57 .06HD02

Minoru Fukumori, Pandey Reetu Raj, Taizo Fujiwara, Amin Termeh Yousefi, Ryota Negishi, 56
Yoshihiro Kobayashi, Hirofumi Tanaka, Takuji Ogawa

Chirality dependence of Longitudinal Unzipping of Single-Walled Carbon Nanotube to obtain 2017

Graphene Nanoribbon

Japanese Journal of Applied Physics 066612/1-3
DOl

10.7567/JJAP.56.06GG12




Ryota Negishi, Katsuma Yamanoto, Haruki Kitakawa, Minoru Fukumori, Hirofumi Tanaka, Takuji 110
Ogawa and Yoshihiro Kobayashi
Synthesis of very narrow multilayer graphene nanoribbon with turbostratic stacking 2017
Applied Physics Letters 201901/1-4
DOl
10.1063/1.4983349
Camp?on Beno?t D.L. Akada Mitsuo Ahmad Muhammed S. Nishikawa Yasushi Gotoh Kazuma Nishina 158
Yuta
Non-destructive, uniform, and scalable electrochemical functionalization and exfoliation of 2020
graphite
Carbon 356 363
DOl
10.1016/j .carbon.2019.10.085
Ryota Negishi, Yuji Matsui and Yoshihiro Kobayashi 56
Improving sensor response using reduced graphene oxide film transistor biosensor by controlling 2017
the pyrene adsorption as an anchor molecules
Japanese Journal of Applied Physics 06GE04-1-4
DOl
10.7567/JJAP .56 .06GE04
15
Synthesis of highly crystalline graphene films showing band-like transport from the defective 2017
graphene oxide
39-45

DOl




17

2017

MATERIAL STAGE 1-6

DOl

52 6 28

Shingo Nakamura, Zizhao Xu, Yuta Nishina, Yoshihiro Kobayashi

Scalable synthesis of highly porous graphene with turbostratic stacking by thermal process of graphene oxide sponge

E-MRS 2018 Spring Meeting

2018

R. Negishi and Y. Kobayashi

Restoration and layer-by-layer growth of graphene structures by controlling partial pressure of ethanol vapor through high
process temperature

Nanotech Malaysia 2018

2018

Z. Xu, S. Nakamura, Y. Nishina, and Y. Kobayashi

Scalable synthesis of highly porous nanocarbon materials by ultrahigh temperature process for graphene oxide and cellulose
nanofiber composites

19th Int. Conf. on the Sci. and Appl. of Nanotubes and Low-dimensional Materials

2018




K. Nakamura, A. Ohhata, M. Arifuku, N. Kiyoyanagi, and Y. Kobayashi

Control of 12C/13C isotope in CNT grown from nanodiamond

19th Int. Conf. on the Sci. and Appl. of Nanotubes and Low-dimensional Materials

2018

C. Wei, R. Negishi, Y. Ogawa, M. Takamura, Y. Taniyasu, and Y. Kobayashi

valuation of electrical conductivity in turbostratic multilayer graphene films synthesized from CVD graphene

19th Int. Conf. on the Sci. and Appl. of Nanotubes and Low-dimensional Materials

2018

R. Niimi, R. Negishi, M. Arifuku, N. Kiyoyanagi, T. Yamaguchi, K. Ishibashi and Y. Kobayashi

Noise reduction in sensor response of carbon nanotube thin film biosensor using Hf02 layer as protective film

19th Int. Conf. on the Sci. and Appl. of Nanotubes and Low-dimensional Materials

2018

R. Negishi, M. Maruoka, Y. Ogawa, M. Takamura, Y. Taniyasu, and Y. Kobayashi

Synthesis of highly crystalline multilayer graphene on graphene template by high growth temperature

19th Int. Conf. on the Sci. and Appl. of Nanotubes and Low-dimensional Materials

2018




B. K. Saika, R. Negishi and Y. Kobayashi

Neuromorphic Switching Behavior in the Multi-stacking Composed of Ag/Ag2S/GO

14th Int. Conf. on Atomically Controlled Surfaces, Interfaces and Nanostructures (ACSIN-14)

2018

R. Niimi, R. Negishi, Y. Tadano, M. Arifuku, N. Kiyoyanagi, T. Yamaguchi, K. Ishibashi and Y. Kobayashi

Effect of protective layer on CNT thin film channel in biosensor device

14th Int. Conf. on Atomically Controlled Surfaces, Interfaces and Nanostructures (ACSIN-14)

2018

R. Negishi, K. Yamamoto, M. Fukumori, T. Fujiwara, H. Tanaka and Y. Kobayashi

Electrical transport properties of multilayer graphene nanoribbons

14th Int. Conf. on Atomically Controlled Surfaces, Interfaces and Nanostructures (ACSIN-14)

2018

K. Nakamura, H. Semba, S.X. Li, M. Arifuku, N. Kiyoyanagi and Y. Kobayashi

Ultra-high Crystallinity Carbon Nanotube Grown from Carbon Nano-onion

14th Int. Conf. on Atomically Controlled Surfaces, Interfaces and Nanostructures (ACSIN-14)

2018




C. Wei, R. Negishi, Y. Ogawa, M. Takamura, Y. Taniyasu and Y. Kobayashi

Turbostratic Multilayer Graphene Synthesis On CVD Graphene Template Toward Improving Electrical Performance

14th Int. Conf. on Atomically Controlled Surfaces, Interfaces and Nanostructures (ACSIN-14)

2018

79
2018

79
2018

66

2019




66

2019

2018

2018

30

2019




R. Negishi, and Y. Kobayashi

Band-like transport of highly crystalline graphene films from defective graphene oxides

Collaborative Conference on Material Research

2017

R. Negishi, K. Takashima and Y. Kobayashi

Investigation of surface potentials in reduced graphene oxide flake by Kelvin probe force microscopy

The 30th International Microprocesses and Nanotechnology Conference

2017

R. Negishi, T. Nakagiri M. Akabori and Y. Kobayashi

Improved electrical properties of reduced graphene oxide film by water-assisted thermal process

The 30th International Microprocesses and Nanotechnology Conference

2017

R. Negishi, M. Akabori, T. Ito, Y. Watanabe, and Y. Kobayashi

Band-like transport in highly crystalline graphene thin films from defective graphene oxide material

International Symposium on Hybrid Quantum Systems 2017 (HQS2017)

2017




S. Nakamura, T. Ishida, Y. Nishina and Y. Kobayashi

Synthesis of turbostratic multilayer graphene film from graphene oxides by ultrahigh temperature process

International Symposium on Hybrid Quantum Systems 2017 (HQS2017)

2017

A. Ohata, X. Xizhao, T. Ishida and Y. Kobayashi

Raman analysis on nanocarbon materials formation by isotope labelling toward 13C position control in graphitic lattice

International Symposium on Hybrid Quantum Systems 2017 (HQS2017)

2017

Yoshihiro Kobayashi, Shingo Nakamura, Takashi Ishida, Atsuki Ohata, Yuta Nishina

Scalable Synthesis of Turbostratic Multilayer Graphene Film from Graphene Oxides by Ultrahigh Temperature Process

2017 MRS Fall Meeting

2017

78

2017




78

2017

78

2017

78

2017

CVD

65

2018




65

2018

65

2018

CNT

65

2018

65

2018




65

2018

80

2019

Yao Yao, Ryota Negishi, Daisuke Takajo, Makoto Takamura, Yoshitaka Taniyasu, Yoshihiro Kobayashi

Structural analysis of twisted graphene by scanning probe microscope grown on template graphene

80

2019

Seyed Ali Mojtahedzadeh

2020




Ryota Negishi, Chaopeng Wei, Yui Ogawa, Masashi Akabori, Yoshitaka Taniyasu and Yoshihiro Kobayashi

Turbostratic stacking effect in multilayer graphene on the electrical transport properties

Compound Semiconductor Week 2019 (Kasugano International Forum, Nara

2019

Bruno Kenichi Saika, Ryota Negishi, Yoshihiro Kobayashi

Analysis of the resistance switching properties in the multi-stacking composed of Pt/graphene oxide/Ag2S/Ag

Int. Conf. on the Science and Application of Nanotubes and Low-Dimensional Materials, Wurzburg

2019

Chaopeng Wei, Ryota Negishi, Yui Ogawa, Masashi Akabori, Yoshitaka Taniyasu and Yoshihiro Kobayashi

Anomalous electrical transport properties of multilayer graphene with turbostratic stacking

Int. Conf. on the Science and Application of Nanotubes and Low-Dimensional Materials, Wurzburg

2019

Ryota Negish, Yuriko Tadano, Yuta Nishina, Masashi Akabori and Yoshihiro Kobayashi

Synthesis of highly crystalline multilayer graphene from defective graphene oxide materials

Int. Conf. on the Science and Application of Nanotubes and Low-Dimensional Materials, Wurzburg

2019




R. Negishi and Y. kobayashi

Anomalous electrical transport properties of multilayer graphene with turbostratic stacking fabricated by CVD on graphene
templates

Canada-Japan Workshop on Hybrid Quantum Systems, Ottawa

2019

ZI1ZHAO. Xu, Chikako Ishiguro, Ahmad Faiz Ibadurrahman, Yuta Nishina, Yoshihiro Kobayashi

Electrochemical properties of 3D graphene sponge fabricated from graphene oxide

Int. Conf. on the Science and Application of Nanotubes and Low-Dimensional Materials, Wurzburg

2019

Mengyue Wang, Keisuke Nakamura, Hiroki Semba, Michiharu Arifuku, Noriko Kiyoyanagi, Yoshihiro Kobayashi

Efficient synthesis of defect-free single-walled carbon nanotube from solid nanoparticles by chemical vapor deposition at
high-temperature

Int. Conf. on the Science and Application of Nanotubes and Low-Dimensional Materials, Wurzburg

2019

Yoshihiro Kobayashi, Zizhao Xu, Yuta Nishina, Ryota Negishi

Synthesis and characterization of graphene thin film with turbostratic stacking from graphene oxide

Graphene2019

2019




Yoshihiro Kobayashi

Structure-controlled synthesis of nanocarbon materials by high temperture process

The 3rd joint symposium of Osaka University with higher educational institutions of Brunei Darussalam (Brunei)

2019

M. Wang, K. Nakamura, M. Arifuku,N. Kiyoyanagi, Y. Kobayashi

High temperature growth of highly crystalline carbon nanotube from carbon nano-onion seed using ethylene as carbon feedstock

2020

2020

Mengyue Wang, Keisuke Nakamura, Michiharu Arifuku, Noriko Kiyoyanagi, Yoshihiro Kobayashi

Efficient synthesis of low-defect carbon nanotube from carbon nano-onion at high temperature through balancing gas phase
conditions in two-stage growth

80

2019




Yao Yao, Ryota Negishi, Daisuke Takajo, Yuki Fukaya, Makoto Takamura, Yoshitaka Taniyasu and Yoshihiro Kobayashi

Growth mechanism of twisted graphene layers

2020

http://www.ap.eng.osaka-u.ac.jp/nanomaterial/index.html

(Nishina Yuta)

(50585940) (15301)




