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RALRAY, IENATREED | BEWEETRENZEARY | SRS fRHg
WS % R 3-0 KW Regioregular-Poly (3-hexylthiophenes) , rr-P3HTs | i i - HEEE
BAF =4 BHAEWS, SHENEEREINED, CERIMAREHSRESTFZ—
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st PIHT 8GR 2R, (HEMERSEH Cu 15 P3HT EARME MBI M AR RA. Gourier %™
Wh, Co®* RE 53 3-HIALBEMIE R4 & B S T RS W R A NI v R AL R I Goto 41 3@
2SN 0] AR AMNRBOETE SR A R R I, ARG ERSERL R 1 LIREh ZEREERN S,
SR RPN PIHT SR LB AER. 715k, McCullough %10, Pb* My AR
R R RA Y B K BILHE” (Deconjugation ) BURL, fEMEM 3 2 18] ) 3L 50V i & AE L il
IR RN, A —H BT Cu®* 5 P3HT Z M MY EA, ARG ARRIMES (BB, 48
W ) TR P3HT, S R R SIS BB R T Cu’ " %f PIHT B2 iR A5 .
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KAKER TR B FEERNE 3-O Y, RIERRILREE FEn I L SR TN
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DL 1500 o/ min $38 % 60 s BUE. MIEE TESAKEESNRT | mg/m® WFEF T REHRA.
e Hh-T] TR ISOGREAE 15 4N R UV-2550 B8 4h-0] JLG AL kAT, 28060618 7E B 2 A 7 i
F7000 B350 60 EkfT.
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2.1 Co**5P3HT BAKNIER

FEDUS kM o, P3HT I CuCl, #R 2 AT ¥ 6. 76 P3HT DOk M A ¥ . CuCl, D45 ik il 95 9K
P3HT F1 CuCl, IE-AH i) VO 5k M VA 1) 42 4077 LIRSS (JRIG ) H, 4ol PRHT 16 U 45k I Y VR AE 440
nm A — N TERE LS ) ST el , XL P3HT S8 B9 - * BRITD, MBS B T P3HT G767 7
TR BS. REERAE RS RIE AR, BRI B R ERS . ERBNREEEAE
i, P3HT (EEMSOK EHHE TRMEH, 55 EABIE K BB/, Rlcs & A& R, 4i CuCl, f Py
SR AE 293 nm b4 — MRS, P3HT A1 CuCl, 1B-& 4y i PO 4 0k IR 75 8 A 6 W ke 2 P3HT A1
CuCL % ELR I M BB, BERABIH > IR HESE &Y.

£ P3HT PUSUKIEHK . P3HT A1 CuCl, J8-& 97 i I 5 Wk I ¥ VR R 9206 3 (W ) . P3HT B9
SRR S T 567 nm Ab, X 4E I T4EST EI BIEANER. IIA CuClLJ5, P3HT 3R RSTHBE
KALEFREREIERA, 38 PHT MR SHEE S G R ESEA&Y, 75 P3HT W ES
5 ' Z A A R BRI EE, FTLL Cu®t FETEXT P3HT B9850 5 i B AR 7 A .
2.2 Cu’* 3t P3HT 58 sk 3 M R 800

2 P3HT 76 Z B RREELIEYS A%, 10 100 L 9 1 mg/mL P3HT E45% %) 3 mL Z B AL
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IO MR Y VRS TE 440 nm KbAF — JoNE A S5H 1 S R dicie , (B2 MBOB IR R e R AR 4T %%, 76 515, 550, 600 nm
A3 S BRSSO B 1 AR O RO S PIHT R RO IS IR AR, BT P3HT
TEIR- AR P RO L SE B PR Bk, B ™, o sk BB N TR AR EE &
F R P AT RS AR5 M 9 Y6 3 , Brown 451 15 Y, 600 nm BRI 5 RS YrEE - B R R X
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Fig.1 Optical absorption spectra of P3HT upon addi- Fig.2 Photoluminescence spectra of P3HT upon addi-
tion of CuCl, to the original polymer disper- tion of CuCl, to the original polymer disper-

sion in ethanol/chloroform sion in ethanol

The excitation wavelength is 480 nm.
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BRrg 0N (A SR Y £ E AT P3HT W, P3HT B P B RAENBRAR L. Goto
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WHLMFHE W. Fig. 3  Optical absorption spectra of pure P3IHT
ﬁ ~ (1-0.24W/ wo>2 film(e) and HT film with different mass
L' (140.073W/w,)’ fractions of CuCl, 0.52% (b) , 1.04% (c)

K, PR 43 81F5K 0-0 BRITF 0-1 BRI H5% 2.06%(d), 3.55%(e) , respectively

BE, 7EIE 3 A% 1 600 F1550 nm MEHIEESR L, w, 5 i FERITHE A B3RS (C = C X FRMm4EIR3))
FFRERE(0. 18 V) P REE LI, MR W IR K 0-0 BRIEAN0-1 BT AR EE HLfE. #it5As
FIARE Co** By P3HT B P 74755 %) F Table1 Exciton bandwidth (W) of P3HT films of
F1. ALK E Cu“‘a‘ﬁﬂ@i@gﬂ[{, BMFH TR A, different CuCl, content derived from the
H R T 7 A L8 K B s S, B A absorption spectra in Fig.3
C" S ERMSE PHT AR LW EERE B w(Cuilz)E%) 0 0.52 1.04 2.06 3.55
b EFRAARAGE e SE b v o o
47, Wk 1 LB BEE Co™* & By,
P3HT MR HERIFE & RETH .

McCullough %' BT T & B, Pb”* X Bt AL BURBE M S BA B ILHE” ORI, AR SUER
FBH, 75 P3HT WA, Cu®" MMAR SR & i TEERIRE 4 T 1B 3507 300

£ FRNR, Co® S5IHTFE4-F P3HT MARE/E AR T P3HT ML &L A2k, TR PY 20k
WA, BT P3HT 5 Cu’ WS FILREAR S, BNZEJLERFELEER, (EELHES
Wb, P3HT LR ERIERL, Cu’ MIMAK S EBERTMEABL, Co*" BaHE A BB .
£ P3HT MR, Cu®* M AEEEIOILHE R AR, FIEERIIERS.
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Effect of Cu’* on the Optical Properties of
Poly (3-hexylthiophene ) in Different Phases

ZHU Jun', PENG Rui-Xiang', WANG Ming-Tai'**
(1. Institute of Plasma Physics, Chinese Academy of Sciences, Hefei 230031, China;
2. Department of Materials Science and Engineering, Anhui Institute of Architecture & Industry, Hefei 230022, China)

Abstract The interactions between Cu’* and poly (3-hexylthiophene ) ( P3HT) in three different phases( di-
lute solution, dispersive solution and film) , were investigated with UV-Vis absorption spectroscopy and photo-
luminescence spectroscopy. Our results indicate that the phase state of P3HT has a remarkable influence on
the interactions. In the dilute THF solution, there is almost no chemical interaction between Cu’** and P3HT
due to the high degrees of solvation of both them, while in the dispersive solution, the Cu®* partially enters in-
to the dispersive particles and leads to weak oxidative doping of P3HT. In P3HT films, the presence of Cu®*
makes the conjugation length of P3HT become shorter and causes a blue-shift in the .absorption spectroscopy.
Keywords Poly(3-hexylthiophene) ; Copper ion; Optical property
(Ed. . W, Z)



