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NEXAFS analysis of the surface chemical state of
the functional modified HOPG
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In order to clarify the surface chemical state of the surface-modified HOPG with g-aminocaproic acid, C
K-edge NEXAFS analysis using the synchrotron radiation has been carried out. The carboxyl group and
nitrogen-containing group (such as amino or amido groups) exist on the surface of the surface-modified
HOPG. The chemical state of the surface-modified HOPG can not be expressed by the linear combination of
the chemical states of the HOPG and the e-aminocaproic acid, which implies that the formation of the other

chemical state by the surface modification.

Keywords: Surface modification, HOPG, Solution plasma, NEXAFS

FTREFFEEN: 7772000 —R
F /) Fa—7 (CNT) ([ZRE SN D REME
LB, BRUGRE D S TR FIRIE R
HEHFLTRY, SFIERDHFTOIHAN
SN TWD, Frlo, REJEMEEZ T 07—
ELTT TAT v 7@ M I i s
O AICEEL 2> TL DN, REME
DFRELFAIREER L OB & O o Rk
RETH D, MEIHDZF 774 F° CNT
DO HEMEIXZ bR, Fmick T b7k
REICEBRICBEMR L TR Y, fM & oF o
BUWE R CREMEIEmEZEMTHZ LT
SHRMEDR ENIFFTE D, BREAEAE &
LTI 77 X~k (SP L) MBUT4EEE %
EOTWD[L, EIERFTOZ7a—KEIZL-
TR E N T DNV R E XY, REM
BIEMHICI T 2 BREREMi S & eET 5 2
ERRRETH D, KRz, TI 2 ENLAELD
TN > TIRFEM BRI ZFE L&
i cxLZ R REINTVA[], ZNET
SP EIZ K o TREE S 7o IRFEBM BHI LTy
Hrom R L F R T L > TRl S v T &
oM, MEREGHEH 25272910 b X 0 §EH

TENREF L,

ARFFETIL SP IBIC L » THEEREM S
7o IR FBR RO 2 FUm AL SR RE O FL ) 7o iRt
ZHBE LT, e 72/ 7k (EACA)
THEEE L-EmEm 27 7 7 A4 & (HOPG)
DALZFAIRBE T % C K W I T 155 X R IS ik
AR EIE (C K-edge NEXAFS) 12X - Cilll

~Te,

TR0 HT & L CERAEALFIRE 2 EEEFE T 5
HE &

EB . SPIEIC X HHOPGDOEACAE S FIE
U TOEBY THD,
) BEAEE =¥ —LIRECPOEACA
REROLIMIZZRD L) ISR L, 77 X~
2> TA U 2578 fEICHOPG A 5% & L 72,
i) MEEH  HET Cxm L2 BRI
BEL2KV, #0 R LA #20 kHz, ~L X
E2.0 usO AP SNV A B BT H 2 &
TRT 7T A~ &3 AE S, B LT
W (1.0mm®) %#fH\\/=, HOPGZIZH 77 X
< \RE D RIAATITIZ604y TR 4 = & T
EACAEESi #1172 > T2,

EACAIZ & - T{&fifi L 72HOPG > C K-edge



NEXAFSHIE & Szl K 7SRt % —BL-2
XN E— LT A T TR~ T2, &
EEZER (~1X108Torr) 2B 52/ 1L
BIEIZ X > TNEXAFS 27 L2 RS LT,

MR, BXW, B Fig. 112 HOPG KT
EACA |2 L » T & ffi & 1L 7= HOPG
(EACA/HOPG) @ C K-edge NEXAFS A7
RV Z R, ALSRIRREDFEYE & L C EACA ¥
RKDOARY MV EFRRIZR L TWD,

HOPG ® A2~ /)L |Z1% 293.0 eV [T HIE /2
C-Co*Hi kD — 7 A 64, EACA DA
7 MAZIZ VAR F T LE (COOH) Fod
C=On*H kD' — 7 2 288.7eVICA B
%, B— 7kl E U CHIRICHER ISR 220
28, EACA DA77 kLo 290.7 eV IZT 2
J D C-NFEEITERT 2HEDRFET D &
Ez 6 5[3].

EACA (2 & » TEffi 24172 HOPG IZ3k\\ T
b [FIER DRI R TR S, 290 eV 725 315
eV (Z/F T HOPG @ C-Co*Hi sk D) i
LBNDHDIZMA T, LKL —Mlz
EACA Hk LB 2 b HEEN Tl D,
TS OEEEZ XV FEMIC RS 7291 EACA
TIERT S 772 HOPG D A 27 kL & FAEAf
D HOPG D ALY h L& 7 LB\ 7505 AL
7 MV% Fig. 2 IZRT, AT bV DZE LS|
%13293.0eV D C-Co*t"— 27 DIREN Y 1 [T
725 K HIAT o7, Fig. 2 1D 286~292 eV
DOFPH IR L7 H BB N2 K 91z,
SP {£|Z L A ALERIZ X > T EACA 73 HOPG |-
B SN2 ENRTHEALA 23, C-N S
WCEERT D E—72 (2907 eV) ([ZkIT 5 v
RE VB kRDO Y —2 (288.7 eV) DFHX
FREEN . EACA By RDOZN LT RELS Bipo
Tk, 288.7 eV O — 7 HENRA LT
DT MG, FEMR W E RSO S A
FTCIEHAERNOWIET 5 Z LIXHRRVA,
SP {EIC LA K> THNARFUINEE
7037 X 7 HAEEART 2 B8 D OBLAL
BRIEEICEEN HoT- 2 LITHENTH Y . 5%
IZ N K-edge NEXAFS HIEZ L %00 & TiE
LTW3,

X R

[1] O. Takai, Pure Appl. Chem. 80, 9, pp.
2003-2011 (2008).

[2] IR R, EBPEK, HEEKZ, BW - F
#1 2013, 596 (2013).

[3] K. Kaznacheyev, A. Osanna, C. Jacobsen, O.
Plashkevych, O. Vahtras, H. Agren, V. Carravetta,

A.P. Hitchcock, J. Phys. Chem. 106, pp.
3153-3168 (2002).

£R=C 3

EACA/HOPG

Intensity [arb. units]

EACA (powder)

st st aalesataaaalasaatassalasgg

280 290 300 310 320
Photon Energy [eV]

Fig. 1. C K-edge NEXAFS spectra of the HOPG,
EACA-modified HOPG (ECAA/HOPG) and EACA
powder. All spectra were normalized with respect to
the edge jumps.
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Fig. 2. Subtraction of the spectrum for the HOPG
from that of the ECAA/HOPG. The black dots, blue
and green lines show the spectra of the
ECAA/HOPG, the HOPG and the residual,
respectively.




