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Abstract

X-ray photoelectron spectra of P - VDF,/TrFE,_, have been observed for x= 0,
0.52, 0.65, 0.72 and 1.00. Charges on C of ~-CF,-, -CHF- and -CH,- are obtained
from the binding energies of the C 1s spectra using the charge potential model ; those
on C of -CF,- are 0.44 in units of electron charge for x= 0 and 0.45, 0.65, 0.72 and
0.42 for x=1.00. In contrast to ~-CF,-, charges on C of -CHF- and -CH,~ are less in
quantity. Electric dipole moments of -CF,- are evaluated at 1.6~1.7D through the
data on the C-F distance and the F-C-F bond angle. This new method for evaluation
of the dipole moments in solids is discussed.

1. & L & Iz

7ofbe =) 7y S Z7 vk v o REAK (P-VDF/TrFE) 1, soliEiEER %
AT ZENFEHENTWBEY, L 2HT, WHEOBENHE 2 EFRICEET LN EEIIR
BFE—A2 PTHY, FEROKEASEICBWTL CF-BAEICL2BFE— A2 2°%FD
BHEEOMHEBICES T vhNL Ty Y, RIFFOREFE— 2> FoflEEs LT, 5
RFEROBEELbE, BIEE, <4 7vlstEh Ermesntes, —F, ZNE—A>
MIBEFHERE LRSI VB L BN OB TEL LNEY, BIENEIETER - X
AR 7 & CEERIOB AL, BERONEL LB TFE— AL P 2ROJIZIEHFTES, 2L,
BABTOEERIZOWTEIETF T~ A v MW L EROE L2 EEICIET 2 HEBIZ LA
BEINTVLY, ZDL ) BROIBFE— 2> F 25T 272602, 1970FLMHEF L <
FRLCERXEXRETHI XPS) Kt TEMOEL KD S &, EEMICEN2ETLIZ &
PHREEEZ bbb,

KEEE, BROTBFE—A> L 2BET 27261212 LoHT XPS £ v, P-VDF/TrFE
7 -CF,~, ~-CHF-, -CH,- #A&ENEMTH L KD, WBFE— A 2FHEL 2D TH 5,

IR S S e bR R



16 LB - SHBR 2

2. R BR K &

2. 1 HE0EH

XPS D#lsEIcid, BEI00ALIT O X » 2 P HERE 2 vz, Zh 5 BERKOERICIE,

FA X TELVRBEINLEERREST (P - VDF,./TrFE,_,: x=0.72, 0.65, 0.52,

PTrFE: x=0), BLURIMLFITELVIRESNLERD PVDF (x=1) #H L7z, x=0,
1DFB DB P AFNVRANLT I F &, ZOMOFERDOBEIZIZ2—78 /v 2 AW,
MR, BECHE» L2RBORE»ER L2, Bon o EBEa, BaltEsRLIE2
72hic, BEAETOEET, E2F 23 Ny 2EBETICE » CEERES L 72,

2. 2 XPSoRzE

AL 2383, @¥&FEMAD Vacuum Generators ESCAHITH 3, X#giEI2lE, MgKa
(hv=1253.6eV) % Fi\a7z, —iIC, EFFHEHIXB L EORUEREBEFBE T2 L0k
DG 2B COEER 2 ITA2 Z LN T b, Lcd T, XPSDART b b
I3, TOBREPMUEIBIERICBILT 2B 2005 5, AFRICB VTS, SR L S0fl
FCHCSLNDEMEL DI 2 2 IENRIFEEIIKY, 5 mA THEL 2. BEFOESH L AL
¥—i%, M2 X10°Torr DELETHEINL, T, BEFOBESZANLT—L, REEFEIC
BRICEEB L2 Aun d Lo EZANX— (7o V3Ll T 84.0eV) 2#EIZLT
gL 72, Cls, 2s, 2p#B LU Fls, 25,2p, KLLA— 2 2 i@ % 8B L 7245, Lk Cls, Flsig
EHLCREEDE Z LICT 5,

3. R & R

YRR L 2RI —BERRICE L3 E B2 2 02720 T, TTRETOBERVRILKEIC &
LEMEEOFLREFAN, —FlE LT, x=0.52088 0 Cls & Ols 227 L%, ZHEFN
Fig.1(@), OIcRT, Cls 227 P UF 4 DO — 7 #RTH, HELANLX —DEWHICAET
530D —73RMEEFENLNTH S, RLBEZRANX —DENE— 7 DAEIL, TERLHF

2133 ey . v
/] (a) clis (b)

R
| = <53].8 ev |

COUNTS/SEC
=
K\?
£ 2845 ey
B
=
g%

i

2
I IS PP IO IR SOV WAPIPH £ PR IV (PP PO IPIOPS PR P B
——— —~———

BINDING ENERGY (eV)

Fig. 1. (8) C 1s and (b) O 1s spectra observed by surface contami-
nation.
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Fig. 2. (@) C 1s and (b) F 1s spectra of P-VDF,/TrFE,_..
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Table 1. Binding energies obtained by C 1s and F 1s spectra of
P:- VDF,./TrFE,_..

Cls (V)
x F 1s (eV)
-CH,~ -CHF- -CF,-
0 289.3 291.6 688.5
0.52 286.2 288.6 290.9 688.3
0.65 286.2 288.6 290.8 688.1
0.72 286.2 288.6 290.7 687.9

1.00 286.3 290.7 687.9
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Around C in ~CF,_ - C in -CHF- C in -CH,~
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Fig. 8. Environments around the C atom in -CF,~, -CHF- and -CH,- of P-VDF,/TrFE,_,.

Table 1I. Charges on C of -CF,~, -CHF- and -CH,~- in P-VDF,/
TrFE,.,; electric dipole moments of -CF,- are also listed.

Charges on C Dipole
moments
(units of electron charge) of ~CF,-
x -CF,- -CHF- ~CH,- (D units) *
0 0.44 0.23 1.7
0.52 0.45 0.12 -0.12 1.7
0.65 0.45 0.09 -0.04 1.7
0.72 0.45 0.05 -0.04 1.7
1.00 0.42 0.03 1.6

*1D=18"1 c.gs. esu.
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