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17p-P0O2-1 HE5ME MRS AKE LIRS HETHE (2024 KkMAVLEN2RIFELYFAY)

SiIC(000)EIRELZNES S5 T = U RE DB EFE
Initial Thermal Oxidation of Graphene Layers Formed by Annealing SiC(0001)
Substrates in Vacuum
BAKBRET  OFILEER, EERME
Hirosaki Univ. °Ryoya Katayama, Yoshiharu Enta
E-mail: h23ms104@hirosaki-u.ac.jp

IXUBIZ Si0y/SiC Fi D@ iE bz D 5 BT, SiC #mOYIMERLiRfE 2 B9 5 = &I E
B CThD, T3 A EITH DI TS SiC0001)Si L, FAEAFEIC K 0 Bk~ 725 FERL Y
ERTZENMBNTND, AL TIE, BEEMAC L Wk SN2 REBHR T & PIHFERE L
T, BB & X BB/ EXPSNC L D NEHERL A7 R U L0 J§~72, SiC BRI &
% BB SiOp B RRICIZ SV 7 RSB OFZRRMBENLETH Y | 777 =V @aa i kFE
KD ED X ST RIEE LB LS EIT T 220020025 2 &iE, Z0%OBIKIZ L 51
7 IRFEIRA DOBBESS DBRIZOIRMN D EZ 2 bivd,

KB Ve SIC EAITL BB LT L 7= 4H-SiC(0001)Si i Cdh 5D, EZEMBUZ LD |
V3xV3.6V3X6V3, BLO 77 = VERE AR L, ARKE CHEN AL EEMLSET,
XPS (2 L W EER L HIZ Y 7V 2 A LT Si2p, Cls, O Is & NEREN 2 I8, BRLRTHRIE CTHHIE
L 7=, XPS Fht il H i 7z AlKa $(1486.6 V) T, & /)L X — S fFAEITH 0.4eV TH D,
ERER X112, 6V3 x 6V3EH & 950°CTHE LS iz L & D, Cls WRHEN AT b LD
MZEE, 72 2128 L 180 Rit: CORBTHE LK AT ML ERT, BLATO
6vV3 X 6V3EHIT, Wb D C Ny 7 7 —BREREN TN D, Si2p A7 MUIZiX, 104eV fF
AL DR 23 FL S 4, BRBIREE DS 900°C L Y 950°CDIE D AR E VY, C 1s A7 ML T,
6V3 X 6\3E I B — 7 SyBfERE AR LTV DA, 285 ~ 286eV D 2 DDy 7 7 —JEIT
LD TH D, BIEIZE 720, 900°CIREE TIdh T Ny 7 7 — BN R B 5H D3,
950°CHA 1% TIZFERITTHA L TR Y, Si2p DERLE/D DK E —H LT\ 5D,
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Filetve Bindig Enerey.soV) Fig. 2 (a) Si 2p and (b) C 1s core-level spectra before
Fig. 1 Time evolutions of C 1s core-level  (6+/3 X 61/3) and after oxidation. The fitting result for C

spectra during thermal oxidation at 950°C. 1s of 6v/3 x 6+/3 surface is also depicted.
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17p-P02-2 HE5EEFANEF AT LIRS WETHE (2024 KRAVLEN2RIBEAYSMY)

ERATFI 57z o REOEBFRES L zE R 5T
Characterization of electronic states and transport properties of the interface of organic

molecule and graphene

BEXREL' ST 88X° RFH#E OB £X', &M W&, A B,

SE AL /ME B2 MM B TE KEY EH RECER BB XH K

Yokohama Nat’l Univ.l, KEK 2, SOKENDAI3, JAEA* ©CRyota Fujital, Akihiro Nagato?,
Rikuto Ishikawa?, Yoshihiro Shimazu?!, Kenichi Ozawa?3, Kazuhiko Mase??,
Daisuke Chiba*, Yasutaka Tsuda*, Akitaka Yoshigoe*, Shinya Ohno?

E-mail: fujita-ryota-mk@ynu.jp

{LF SR EIE(CVD) TERENTZ 7T 7 = NFBIEILS 0B FEMTH D, LrLIo
FIETHEOLNDIDIFZHEL S 7720 THY ., RAL UVERICBWTRER 23 5 BB, 7 BER
I LTLE L], FAA UEREARBERE L OBRICOWTITFANZ LWIRILTH S, £
Too 777 2 BICHEBS THERETERT 52 L1285 R—E U 7RG EOZETIZ O
THRHEIA T TH D, Fexld, BNT-ERFEEZFFOA Y A5 47 = (6T) 0 FICEH L
Too BHRNR N T VAL (FET) LICZ O T OMIRZ T 5 Z 1T L 0 FetEnEnicm B+ 5
LOWELH D2, LLens, Sl o FRERESCE FIREAERICE D X 5 g
% BAET DT OWTOFERRH TG DAL TR0,

T TARMZETIR, 777 =L 6T L OMAEEMN 2~ Z L2 L LT, H1H /8
PBIAFM), BT ~ >3 E, X #OEFEF 3 JE(XPS) B & UV e 7E+-43 Yt (KEK-PF BL13B,
SPring-8 BL23SU)IZ & BBt OWMER M 21T > 7=, F 7=, FET #1E 2 1ER UAZERE O RN ¢
O,

Fig. LIZXPS A7 ML DfERZ 7~ $, 6T 43 HkD SPRHER 2 IR ICHE . 5 Z &N T&E T2,
Flo, ©— 7 MEORBEREAM bR SN, BT, 6T WERBIOMB LTV, —EDIREIZER
F 20 FRAERDOHEDE EC— 7 BEOKTNOIZ DI ENTE, M, C WEEMIZIBWT
377 7 = VERBDRDE 5N ER D720 0 FHROMIy DA I BT 2 Z &R T&E
Mmolo, £ 2T, BEDOLE TR I L B — l; o 10A
7 SYHE L B IRETRe. AT F#HC BT D HOMO — f1/6r 3092
N DFRNT 2 HED T, FET HEEDOMNTCIX, 6T
HENE 2 FE R 0O OnfOFf Lb DR REME D 28 L3
ZONTWD, KE T, 74y 7 =20+
DEE S GO fEEE & BB X ORISR
PEORRZ £ L O THET 2,
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[1] S. M. Fus et al., Prog. Surf. Sci. 92 (2017) 176. Binding Energy [eV]
[2] T.-J. Ha et al., Appl. Phys. Lett. 101 Fig. 1 6T 70 FW&E L7 CVD /5 7
(2012) 033309. =D XPS AT b L
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RA XHERIZE T U= FIN R ORE QBRI EHT
Time Series Analysis of Intensities of Bright Spots in FIM Images
ZEEXRT, Oty £4, FH EX, k¥ #H—

Grad. Sch. of Eng., Mie Univ., “Takumi Seko, Tatsuo Iwata, Shigekazu Nagai
E-mail: 424M221@m.mie-u.ac.jp

TR D Y8R T N A ZOWHMEIZ PN T/ SR C OM BRI ERE I BT D720, JRF o0
HE C OB N ER 40D . 53 ffRE CRUBHR H O JilF-BL 8 2 B2 v RE 7R BB S A A4 o BAARER
(FIMYE D& S OFREICIE, SRBRER 7 OILEOE RN G ENSD. LvL, FIM BEEICILE
SREE, U AHHEEI, REIOIR L EOEBMOR T EEDIERILICE S THE LT, JLHE
W OMMBRKREETH D, AL TIE, FIM BOKIEROBEIIT L CTHBEEE, RS X
HemmZ IS 35 2 & T, mRIEMOMHZRALA TS, RERTIE, TOEBEREE LT, FIM#%
THIEE SN D BT 2R DR DREFRFAAVICIRIR AR H D & 5 ERFFEL IS, ~A1 XHE
# & FV 72 FIM AR O8RS D RER BN 21T > 72

B AT VB EBRER LD FIM B & digitkiy U= BRI — % 2 Wiz, Fig. 11X
T L7 WAL FIM O 1 2R LT Y, HEHAL LTHLOMAOMERS L, BT 5
6 DDIE R DFREHERE )5 Python DA g7 A 77 ) Th %D PyMC ZHWTHEE L7Z. X
A ZHEERDET NV E LT, MR D L ITEAIOMORBEEALFENLT, ZAbLEMEICITSZ
ECHEAROBEZTHTHET LV EHWZ. Fig. 2 1%, TRl ER KON 95%F H XM 27
LTV, WAIDEF DO R OFREHERL T 5 6 ROBREHZE L THIREETHD Z &N
et Sz, BEOTHNICHW LN /XT A —% & FIM B ORE DR ER 1 & O R FBER & it
T5HZET, RERTHEORENATEEICRD EEXOND. #EY AL, X727 ks
\F 2 MRS X, BCC LA Oflid: B alEHS L OV FIM & P IS O R TN EIE S D
BAEREHZOWTIRIT L, THISNZ T A—% L FIM @R EORER T L ORGRE#HiRT 5.
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Fig.1 A focused Spot and its surrounding

spots in the W(111) plane Fig.2 Prediction result of the additive model

that incorporates the prior distribution of each
bright spot.

(5] ARFZ21% JSPS BHFEy 23K04583 OBk 2= 3 7-H D Th 5.,
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17p-P02-4 HE5ME MRS AKE LIRS HETHE (2024 KkMAVLEN2RIFELYFAY)

CNT EEHDOEFIRE L RS IEDIEEE
Relation between electronic states and transport properties of CNT composite papers
BEEXRETL L HEX INS? BT REES #BBX CM2)SIE &L RE AL, &M &t
PEE BT EH ER L EAK MEL R EAN L RAA & KX Rl
NE B ME B X EH!
Yokohama Nat’l Univ.!, IMS-YNU?, KEK?3, SOKENDAI* °Itsuki Imahori!, Kentaro Nagao*,
Akihiro Nagato?!, Yohei Fujita!, Keisuke Yoshida?!, Tomone Sasaki!, Kaito Kajiyama?,
Itsuki Sakaida?, Takahide Oya'?, Kenichi Ozawa®*, Kazuhiko Mase®#, Shinya Ohno!
E-mail: imahori-itsuki-vw@ynu.jp

A—RF ) Fa—7 CNT)E2EH LIEGERIT, BER AL AFHEEORGE[2] 72 & ~D
JERMPHIFF SN DALRT LR T VEE MBI TH D, CNT X, —fRITHREN T Bk s LT
eI s 2 ENEL, IWH~DO—D2DEME > TS, BEMILT 52 LT, &RE, 2,
T U X T NDONERE SR NT OREEREN T D EDTES CNT OFLEEEN LT
ANA ZGHP IR TE D, ABIFETIE, CNT EEMOIRERFE & X BOEE T3 E(XPS)IC & v 4
1B SN o bR A kiR X MBI B G 2l iR 8 & DM B Lot 2oz, s
DOHBIEY T, Brm—R U T =VEORMEL M#HEAEIO “ kIt 72 XPS = » B2 71k
HHNTWRY, Fio, O OFEMIFMEEMED WO KE T HREICB N TTF ¥y —7 v
TRHEEE G E L H D, CNT EHEMTIEL, EEESR SN
TeOF ¥ =7 v T OMEE TOREBT 52N TE, 20
b & TIER AR — VT AFGZEE O FE2E AT 23 ATREIC 72 5
ZEIZEBR LK,

Rt XPS JIE % ,KEK-PF @ BL-13B |23\ THEMi L7z,
WNEIRRE(Cls, Ols) B L OMIEEFH D AT MLz ThvEh
650 eV, 100 eV DJihift =R/ ¥ —THfSF L7z, ZOFE, Frv—
T v T ORERA LN & AR LTz, CNT HAE#HO
BN 2 BRI~ D 72D T 200°C~800°C THEZENNEL
L 725k 2 I UARALBEEL b & 60 T OMRIE 21T > 72,
~ 7 IRAREREIR, A — =2 HWTERAI L 72,

Fig. 112, 400CMEMZBWTHESS LIz B ot~y B
T E T, NEIREETIE, A7 MUVRE L v — 7 E %
Ty BT LTWD, —HORREY | km—XDE i
B & Z RIS D AR — AL ABERE DD 70 EOBIG3H 5 9
2l ole, TNDH O Z £ & O THRET 5,

[1] K. Kawata and T. Oya, Jpn. J. Appl. Phys. 56 (2017) 06GE10.

Cls

Intensity Peak

O1s

Intensity

Valence

Fig. 1 400°CINEADH D, C ls
Ols, i FH DM EFm I~

_ VA=
[2] Y. Kou and T. Oya, J. Compos. Sci. 7 (2023) 232. 7 #

© 2024%F [CRAYEER 05-110 6.5



17p-P02-5 HESEISMMIBLAKELHRES BETHE (2024 KMAVLEN2RIBEAYF1Y)

BABHISAMI—LRERI)I—DI LY FEREREICKITARBEHNFOE
MafmEED
Spatial and size distributions of vapor-deposited gold particles on the surface of thin
films of blends of thermoplastic elastomers and a homopolymer
BHXI! OAF BER.L K BEFL AT B! k4K B!
Univ. Fukui, Eng.1, °Erina Kono?, Haruka Suzukil, Satoshi Iriel, Takashi Sasakil

E-mail: irie@matse.u-fukui.ac.jp
1) #&5
Bl T Ah< — (TPEN I T AR E NI LB IR 7 e 7 A R e @ N—R &7 2
MBIl b Ty 7R~ —(BCP) Thb, Fik TIEII/7atl B (MPS) M &2 kL, /N—Kt&7
ANPBEE R ELTEIK 2 & C, =7 A~ —E U TREED, MPS #1EIX 2N O— 857 R ITKAT
UM EIEA T 5B ZLD0, 70 OEENERE B bR mIREBIZOW TR A2 LI N EET
5D, P A AR LTz TPE[L] CIIAE 4 BEL 7= IR I IS 2785 358, Y7 N AN v F 72
TR BRI TN AL W a7 1% BV AR B ISE 2 TR S 72355 12 [RIER D
RSN AT, [ AFFETIE RN =T AN~ —"T&d® % SBS(polystyrene(PSt)-b-
polybutadiene(PBd)-b-polystyrene)+s J O SIS(polystyrene-b- polyisoprene(Pls)-b-polystyrene) 7 &
LENBIZ PSt 7L U RUTCEIRICEB 7 LT R BV R U T L E O Bhi1- D22 5347 K ORI 5y
Tz~ 7oL - IR IS AR B LI X DR F DL DL R LT,
2) EBITE
ARSEBRCHE TS TPE 13, ABABIN) 7 a7 a7R) =— 0 SBS(PSt: 30%, PBd:70%, Mw:140Kk) &
SIS(PSt:15%, P1s:85%, Mw: 150k) CT& 5, ZL51T PSt(Mw:104k~145k, F7=13 190K) & A0 0O/ &
HET7 L RLT-, BCP DI AL 2 ANSC) ., /K F(WS)iE, Ray 7%+ ANDC)ET
VERILU 7=, PRI 7= A — R o — R 7 b o S — )L SRR & S A S 2 IR L . 7K
BB H UIFBVLERR I8R5 LTz, D%, LEIZG U TIER b4 AIT 2(0s04) TY:
L, FmiEE - BESE JEOL, JEM-2100 THIEL 7=,

3) AEFRLEL 5
O0sO.Je a5 7~ SBS, SIS, SBS-PSt 7L >R |
WG O TEM B TRIEED MPS #5535
BCE, KT REVLE L7 it i e
SBS-PSt 7L K DC £ TEM 14 T b, 0s04T
Yufa SUT- GV RR Oz o AROfEI T PBd Y
o F IR T D, B N AROFEIRIT SBS
D PSt Vo F/pfl s ThD, TV R AR -
EED TEM R D el B R A7 2 7 ARD
FIHCR O FEIE AT R ~—0 PSt UwF 72 fE
ThHHIERD Tz, K& PBd VyF Zeflilic
XL PIFEAEFTEL TR W /S
PBd VT 78I IT D L REDDOER - HMEE
STz, BB T ORRIIARERY) ~—0D PStY |
O F IR D BRI T Db DLFRIFRELEZ S |

N5, /&7 PBd VT 72t il XIEIE—ED

&z > Tl A TV TEM image of polystyrene-b-polybutadiene
S - ° -b-polystyrene and polystyrene blend thin

4) 530K film stained by OsOs with gold_lpartlcles

[1] T. Sakaguchi et al., Polym. Bull. 74, deposited on the film surface. The scale bar
2017-2031(2017) corresponds to 100nm.

[2] ()T, SRk 29 4R EERHE SR AT JEH K 2, P1-28 (2017)
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17p-P02-6 HESEISAMEE AHELIMRS BRTFHE (2024 KEAVLEN2RIBEAVS 1Y)

Si0,/SiEWR ETOF /) X4 ¥E LV FEFREE LIS 7 7 = UITHEE O R SEL
Improvement of low-temperature precipitation of graphene on SiO, /Si substrate using nanodiamond
BEWAREI! OCM) AR FFcA |, Al B, RUE EIR!

Meijo Univ. !, °Shiena Kawahara!, Takahiro Maruyama', Shigeya Naritsuka!

E-mail: 233438010@ccmailg.meijo-u.ac.jp

BUDIT: 777 o AIRBBREEN DR DIREO IRTTHECTH 0 | ERIZEBRN - B
YEERT D720, Hix 2B ~OICHABHIR STV D, Bz 1T HEZ VT Si0y/Si Fafk E~
TI 72 BEERETDHZ EITEIILTWD[], ARIFETIE, 77 7 = AT AR OIRIRIL 722
bOEmElZ HfEL, 777 = O HEERICE A DA - BRIE LV — OB a2~
EBRFEE - Si(111)HERF &2 BULHE+ 5 Z L 12 K 0 300nm/EDSi0, HEZ Rk L7z, Si0,/SifEE
(ZHETF B — LZE HEE 2 ) 300nm O Ni il 27855 L, S 6, IKFREHE LToT /&1 F
B RE N - RS EY T UE R ER LTz, MR T v 77 = — VEEE W EZER T
DY TN OBSLPRIRH T RIS AR - BRIRIRE 2 2 b S £ OB & i~ T, BULELSZAEIX500°C.
1 B G — L7z, BVLERES, Nifilfiliz oo F o ZERFE L. Si0,/Sitk BICERERE L7 T 7
= Uk T~ URELDEEIZ X0 FHI L2,

FEER RICAR - BEEA B IR GE L. AR - BRIRICK 1 T O0Two <0 LIREE
{ESHTHGAICEL, 7~ AT MABLIOEIRE 70 7 7 A V2K 1 B LK 2177,
1EV. D=7, GE—7 2D =Bt S i, MLHTIEE bIZT 77 = BB ESh
bbb, LinL, DE—Z, G E—27FEblc7a—RTHY, TEALT 7 AH—KRY
HRIFFICER SN TWD Z E3bnd, £, o< W FE - R E1T 72 7 A0 I3, D,
G. 2D E—I R L BITWLFINEDERSTND, ZDZ LiE, Wo-< Y & LERFREBRIZIEW
TIL, 6 BEROBRICKMZNT 2 2 ENREHEE 72D 500°C & O RNEVLERIRE T H LV &l
BDTT7 = ORENRAREIZR -T2 ENEZBILD,

G
D 2D

Intensity (a.u.)
REC]

2000 9000 10000

00 6000 7001
1000 1300 1600 1900 2200 2500 2800 3100 i

Raman shift (cm-
M1 F<wrR7 b X2 BUBRETwT7AN
[1]J.Yamada et al., Jpn. J. Appl. Phys., 55 (2016) 100302-1-4.
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17p-P0O2-7 ESSEH FANELAKELMHARR HHRTFME (2024 KR AV EEN2RIBEAL (V)

N+ BAEHABRBERTIZE T 5&RERDEL
Nitriding of Metal Thin Film under N2+Hz Mixed Gas Atmosphere
FEAERERTISHER |, TEXEI/0-F/HELVE= CMDHT HX RE X
Graduate School of Engineering, Tokai Univ. !, Micro/Nano Technology Center, Tokai Univ. 2,
°(M2)Yudai Takeshita !, Ryota Gemma'?
E-mail: 3cajm035@mail.u-tokai.ac.jp
H B L OHW
AR TIE, T oE=TRHAVONDLIN, TUE=T BT R & LTRET D720, HE0 AL
HRMKETHY | 7 E=T ORIITITBMO T R F—NRENT /2 5, ZOT2h, 10 REEAM O/
SWEALLHEA KD N TN D, FATHIZEIC W TS & [1] ORBRFIEZ TN Z bz A L .
CaSi, 0, WMIEZEFEE 7 v 7L LTHOTRILS 2 DOMALEZ X Y | BEEAR O NotH IBE H AT
EACH D EACZAT 72V DRET LTc, L L7203 6| KERLER DR SRS S v, 264 O 4 i R
TERIoTe, ANy 2K o TR L 72O R I3 E SIS <. REEP/NS WD
WYL E T, KEOBAL, KEBEREPEZ VIS WEEZ LN D, AL VT NotH, IR
AGFHR R TEALZRATMIFE S D72, £ 2 TABIFETIE, SUS304 I8 LT Cr, FOEWIERITHR
RSy & LT 2 IR L NotHo IS 0 AT 1T 2 BIih 2 MGt LTz,

EBRTIE

A%y BAEE A VT Si B LIC R B A R U7, LU A EBIF N Z Ar A T
L7, RERIE OBRILO 7= OITHiAKFE H A(G1)% 0.1 MPa £ THEA L 100 cm¥/min O & Tit L7223
5. 600°CETHIEL | hfFF L7z, MiAKFETAZHHL72F £ 750°CE THIE L, No(Gl) : Hy(G1)=20:
80 (cm®/min) DA A A % 100 cm?/min OYEETHE L, 40 h REF L= EIRE THHE Lo, btz
1T 123 BHI DWW T SEM, GIXRD, XPS & MW TRUBHORAf 24T - 72,

m CrggsFegon ® Fe,H,0,
FE R =
X 1123 D ZEALER(SACM645) 8 L VT HAM(SKD11) & V¢, - . SKDI1

LROERTI L AR FECE ARG RO g § e Tt
S X BT GIXRDYHUE RS R s ARRESROARATHR S 5
N EEHOERTHRTE ol SHBRERERC <. _ e
FAN T LIS 1T o 72 ERRAE RIS SV TS B3RS T 5., thfﬁwam'kf*m 9

Diffraction angle,2¢(deg.)
Bk 1 GIXRD JHI7E #&

[1] MEFEL FERMEL R=EHFIT W5 KAElE  TH-NJRA T A XD Fe-Cr 54D %E1L
BT 2T ) B ARG R FRER 69 & (2005) 517-522.
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17p-P02-8 HE5ME MRS AKE LIRS HETHE (2024 KkMAVLEN2RIFELYFAY)

BRGSTOF7ELI 7 REICHES REBEEL
Surface Structural Change of Crystalline GST During Amorphization
AR | ERT L Z2RREFROM)ERR 8BX'L M)FHAF (YL'LIRHF &S
R IEX2ERE BF.LRE A’
Toyo Univ.t, AIST?, Toshima Manufacturing co.3, ©Shota Awaduhara®?,
Isamu Arai'?, Joe Sakai®, Masashi Kuwahara?, Aiko Narasaki?, Satoshi Katano!
E-mail:s36D02400038@toyo.jp

GexShoTes (GST) IZfREFESNDH a4 RiE, AMBERIC L > TTELT 7 AfHE
fEEaFHOIEEZ TS S D 2 LN TE, NMERMEA T Y 73 2O EHE LTHE
AlbanTEl, Lo Laenn, bL—F—BENZ Ko TR 21T 2 B, £
BT OMEZE TS E VTSN TR, ARBERTIE, L—F—RHEICL>TTENL
7 7 A E AR ST GST RS Gt O R EAEZ(IZ OV T, JR[E ) BMEE(AFM)
Ze DTSR RIS OWTHE T 5,

Si ol FIZ RF-~ 7 % hu v ANy ZYETTENLT 7 2 GST #{ERIL, ZOTENLT 7
A GST Z#MMEAT 2 Z LTk - T, mL L FHEED GST (FCC-GST) & AN #iED GST

(HEX-GST)&#7=, & HIZ. ZNZENOHEE GST M LA L—H— (VUL R1E : 360
fs. W5 : 520 nm. JE¥E : 100 kHz, L —%— XU —:50 mW) ZBET5ZLI1ck-T
HOTELT 7 2{bERA T, AFM Z v B0 7 — RICCHEBEME 2B L%, L—3
—HRHZOEKEZOWNWTIET v U REZITV, TEALT 7 AFH~EZEL TS 2 &
e LT,

FCC-GST D fi % A& 3 pm T AFM |2 THIE L 7=/ B A K 1@~ d, Z DRI
BORAEE CHERR S, R EYHL S Ry 28 0.16 nm O FEiH 2 i CTh -~ 7=, —J7. HEX-GST
DFRMENIARIE - I8 7 2 H B, R=0.46 nm & 72 >7-(X 1(b)), FCC-GST % L —#
—MBHHIC Lo TCTENLT 7 A GST
~ERLEERIZ, K 1(c) @ AFM
% (Rs=0.63 nm) G b7z, %
72, HEX-GST % L —#—M&Hz &
STTENT 7 A GST TR LT-FE,
EIKZEDORKEZ WV (R, =2.62 nm) L
ORAEESHBL L2 (¥ 1(d)., &
MOF TR LIEIERK (EAH
P 300 nm) 2k V., &FKikilL 10~
20 nm FREE ORI IE THERK S 1
TWbLZENLMND, /NIVAL—
PRI L DR EmFED S 7 E L
7 7 ZAESOHEEB O, GST #
VIR 1E & PR FF L 7R AR TR
PREEMENZLT LLERE Fig.1 AFM images of (a) FCC-GST, (b) HEX-GST, (c) amorphous
N5, REMERIEOFEMIZO GST obtained after laser irradiation to FCC-GST, (d) amorphous
TS BEm T 2. GST obtained after laser irradiation to HEX-GST.
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Synthesis of sulphonated graphene oxide and sulphonated PYDF membranes
for fuel cells
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New membrane with high proton conductivity, high water uptake capacity and good thermal stability
is required to make cost effective fuel cells. Herein, we synthesized sulphonated graphene oxide (SGO)[1]
and sulphonated PVDF (S-PVDF) composite membranes with high proton conductivity and thermally
stability.

To synthesize SGO, first graphene oxide (GO) was functionalized with sulphonate group using H>SO4.
H,SO, was added in different amount to make and refluxed at 25 °C for 3 hours and 100° C for the next
3 hours. The prepared SGO was analysed using Raman and XPS. We observed the D/G ratio increases
with the increase in sulphonation. In XPS we observed clear S2p peak with SGO which was not observed
in GO indicating the successful sulphonation of GO. PVDF was sulphonated using chlorosulphonic acid
by magnetic stirring at 80° C. For fabrication of membranes, 1-4 wt% of SGO was sonicated in 10 ml of
DMF and 1g of sulphonated PVDF (S-PVDF) was mixed with 10 ml of DMF in a separate beaker, both
the solutions are mixed and stirred for 3 hours. The solution is then casted into a petri dish and put in
vacuum oven to get SGO-SPVDF composite film. The surface morphology of synthesised GO was
studied using SEM and AFM and we observe some fibre like structure present in GO which were not
present in pristine PVDF membrane. The occurrence of fibre like structure confirms the integration of
GO in the composite membranes. The performance of the composite membrane was studied for proton
conductivity and thermal stability. The proton conductivity of PVDF membrane was increased to 0.22
mS/cm after addition of GO and further increase to 2 mS/cm after addition of SGO to PVDF as shown in
Fig.1(a). We measured thermal stability of the membranes by TGA-DTA measurement and observed that
with increasing sulphonation of PVDF the thermal stability of membranes decreases as compared to

PVDF as shown in Fig.1(b).
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Figure 1: (a) Proton conductivity and (b) thermal stablity analysis for composite membranes.

[1] Wang, G., Yang, S., Kang, N. Y., Lu, M., Hua, B., Wei, H., ... & Lee, Y. M. J. of Membrane Science, 668, 121239 (2023).
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