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—MEZEREEN PPV RTBELREYN S RIERERE"

Wk ERET

F & 7 % Tx%

(MMREESTHEFER WE 4111005

W OE ARTZFRE_BA -PEEATEE25- PR CELRAHE) AR, E T Winig B H
BTHERSY MBSO HETTRENEENRL, XX RSYHATFRANBEAEN LR AT R
RUBMBESRG, 500 F ZEBEAT A (TPD)H b, R AT E R 59 A8 2 A RAF ISR . B2
TRRCYHAMEHSTIAHE . AR SOR R RO AT THR. 48R
B OEREYSRAARNERETZAEPPV)RERSYWHILA TR RN ENAEMERMALRE . & —

MEAEMAIE T TR .
XoE RWESYW, S8, M sk

HEREGYWRIEHBRABERRFT R
T B 4 B k22 M AR, BT 51 AR A T AU AR K%
U FE A LR BUR L2844 (OLED) it , % F
B EMEE T BRI R MR, A T HEIEA B
HREF &, EETIASZAEWB (HIL) /R
HTL #¥,BR T B A RIFHRIBE M OeRE MM
BN FEFEMPBEL. ANEREE
SREENEHE BT RS RS, AT R
WERER, AR TRENREEDY . Hlin N, N-
THEREN,N-T(3-PERE) PR (TPD) , #
PHAEEAN EL SEFRE &% 2. 8 TPD 2
Ny FAAY, EREBAREAR ;ERHER
&, BB B B A SIS T R R R 3 A
BEEAGHEBURENE S TIH=FKNT4E
MEH SR, TEREIE KR TEER
HRLRERBNER ST ETEIAT
=EBHEBESIATRNE S TERER . HREHX
MER - E S TR E—MEE M EADE
FEE. LR ASZEEHENRENEERT
ZHE (PPV)RT AR E B ZhHH R H R
B T BB SRR YRS U e
MRS, EEAR TS, RITER T =F A 1-F
BEAFEE 2SS _FREW(ZEES L2
FREMMERY, —ME-EREEN-HE
Ho-FHRETHERLI LIHESE BRI EY (ATP-
MOPPV) , 3 X H R etk R A # M BE 47 THF 5T

1 XBRIPH

1.1 FEREHSEMA

=R, LEATT, otha; ZREH, &
BEHALLRN, SR =58k FEEY
FH LA ERARAR, oA ZRPE, R
WX ERE M TR, o RAEF &, +
EENEA LELERAA AR, L TS
Sl .
1.2 F|EEWRAAE

£1 50 Y638 K B 2 B Perkin-Elmer 7 &) Spectra
One BV EHE (XM 3, KBr JEH, T H T E 400
~4000 cm™' . FRESF R H Waters 24 7]
1515 BEJZ 8 % 5.1% X W32 , Waters styragel columns
(10°,10°,10" nm) 2+ B &L, B A EEZ B 5
i, 3 B Waters Millennium 32 B Wi+ 5E .
#uPEBEF Perkin-Elmer DSC-7 #4447 & S M i, 7+
{REE 10 K/min, N, SR . B E KA Perkin-
Elmer 1S-55 ZOLE#E MR, U=ZA RN &
ﬁ“ A WL Y61 R B Perkin-Elmer 2% 5 Lamda
25 FAMAT OGO, = R b Sk
1.3 BEFEZABJBEHHH & SEERR

FEALFRLF B9 ITO JEHE B fr ERR I — 2 70 nm
B BT Z -3, 4-— & 3 ¥ ¥ (PEDOT) ( Bayer
Batron P4083) FH B 2 Z MR BR 4 (PSS ) , F-7E PEDOT
JZ LHER 70 nm B9 562 (TPA-MOPPY) , B S5 78 5%
—2 5 nm E# Ba A 200 nm B Al B . 25X
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4 2 0 & 0% 2 B B JE A 3 @ %8 B8 X (Tencor,
ALFA-Siep500) HE47 I % . Ba Fl Al I UL EFE H
Sycon /2 F] B STM-100 J& /3 X4, Ba A1 Al
BT B BE 4+ B0 0.05 ~ 0.1 nm/s 1 1 ~ 2 nn/'s.
LREAMBERN 0.15 e’ , & PEDOT R E 4, Fr
HRHBRERERSTFERBHT.

BB & 366 #E (EL) A Oriel 2 8] B9 Instaspecd
CCD Yo X M E , - E(FV) &R A
i E-E(LV)MEZ L R E THREH
Keithley I il 5 {3 1] 7€ .
1.4 &HAE
1.4.1 ZHEEEBHERY TE B, 3 3 7 2%
EHBERERLEE (F XK CaCl, THRE)M
BRI B 250 mL =03, A 5 g =%
80 mL DMF, RN E RE THOKE D EHBHE T
FHE M 150 mL POCL, , 21 | h il 58, R BEAR R

HAAENFRENFAGKTR, BB XE

. REHKKBERE T, ZE8THRZE 60C, 1T
WERETREMIOLE BREAHE. FRVIE
EMREZRE, ERFBTHARRKKS, B
NaOH RV A R pHER 6~ 8, Rt K&
HEE& B, THOCES TR, BEEEAE
. K BERE T CHC, Bt P HELER,
CHCL, fEVERL T, e Bl /)52 CHCL,, TRE
BEISgEBBEEREK (PRI 57%), B
142 ~ 144°C. IR (¥ ,em™"'):1694,1588,1505,1332,
832,822,762, 'H-NMR (CDCl,, §):7.19{(m, 6H),
7.27 (t, 1H), 7.40 (t,2H),7.78 (d,4H,] =
8.63Hz,2H),9.90 (s,2H).

1.4.2 1-PHEEAFTHERNEH EHES
4T BB 20 ml, A EEREIA 100 mL = AR
FOBETMA 1.0 g & B, A 4.96 g(0.04
mol )X 22 K FBE T 15 mL F BRI H
EEALRZORP,BEHR 1.5 KRILERE
W, PRI 7.06 g 1-RERBRMMBILNERD,
HEEFR 16 h. FIERME, B EAKS,H
WY NaOH B SE B WK, B R K BRI o, B
E.ERARAERELSS B RATAK
8.62 g, TH. #H 31 ~32C, ¥ 91.2%. IR
(7,em™ ') :2932,1512,1293, 1243,1036, 827. 'H-
NMR (CDCL, 3):0.92 ~ 1.00 (¢, 3H, —CH,—
CH,),1.40 ~1.55 (m, 2H, —CH,—CH, ), 1.68 ~
1.78 (m, 2H, —CH,—CH,—CH, ), 3.66 (s, 3H,

—OCH, ),3.75-3.90 (t, 2H,—OCH,—), 6.76 (s,
4H, Ar—=H). CsH, O, 1T H M (%): C 76.23; H
10.23, LB (% ):C 76.12; H 10.25.

1.43 1-BHEEAFEHE25-“HRPFRAENS
B EEAEARESAERLEEMRAIK
W% B 19 250 mL B9 = OOFEH 8 40 mL —8EA
,4.72 g (0.02 mol) 1-H & H-4-3F & & XK,
0.997 1 g(0.033 mo) X EH B, 10 mL FEEH K
F 10 mL ¥ ERBRAR A L RE S BERE, M#TF 85C
Bl , F A R4 o b BR A0 FA BB W, Il 3R 10 b, &
RN, EHEIRE, RNRA EEARE AR
R, EHE R BUE, Mg, A ZBEMBEKEE
WEIK.BIEERRREEK. EEYETLS
BEFcES . REEALHHERFIE, BEF
HE.ENVCEZETREBSIABHRFKREE
3.56 g, P52 75.1% . 4§ H:67 ~ 68°C. IR (KBr,
em™!): 1517, 1415, 1230, 1027, 873,733,689. 'H-
NMR (CDCL,, 8): 7.00(s, 2H, Ar—H), 4.72 (s,
4H,—CH,Cl), 3.90 ~ 4.06 (t, 2H, —OCH,—),
3.84 (s, 3H,—OCH,), 1.64 ~ 1.80 (m, 2H,—
CH,—CH,—CH, ), 1.40 ~ 1.56 ( m, 2H,—CH,—
CH,),0.90 ~ 1.06 (1, 3H,—CH,—CH,). C, Hy
0,ClL, I EME(%): C61.26;H7.86. EWE(%):
C61.23; H7.92.

1.4.4 1-FEEAFERE 25 HERN(ZER
AL I A e AU BRI
REBEEMN 100l H=ZOWP, B 1.25 ¢
(0.00325 mol) M) 1-F E A 4-FHE2,5- AP R
#,3.0 g(0.011 mol) =X BB TFASMIP TRK
MMA 10 mL )RR BT . 7 90CHB+T R
Ri 45 h, 2 HGHE MBS AT KB
BE ME FAIBERIOR,BIHERFRR
B, 40CTHETH 10 h, =4 E 2.27 g, 7%

81.4% . &> 200C. IR (KBr, em™'): 1517,

1415, 1230, 1027, 873, 733, 689. 'H-NMR ( CDClL,,
&) :7.86~7.57 (m,30H),6.78 (s,1H),6.54 (s,
1H), 5.12 (s,1H),4.97 (s,2H),3.04 ~ 3.12 (i,

2H),2.80 (s,3H),1.30 ~ 0.97 (m,12H),0.85 ~

0.83 (t,3H). C; Hy O,P,ClL, i+ ® H (%): C,
74.20;H, 6.58. FLWMH(%):C, 74.15;H, 6.53.

1.4.5 TPA-MOPPV W& mI>D MBI
A LEFEERRRESMTHRE (XK CCl)
B 100 mL = O¥E S, IIA 0.301 g =5 —EM
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0.856 g - AT ER 25 “HRE=ZFE
#ALE%) M 10 ml. CHCL , BB I HEHEE 18 %
ol RNEFREN, 24920 min f5,53 M 10 mL
HO0S00  FEEHIMZBBER MERHEBR AR
. ENRPTTFERTRM2ZXGE, HRILR
AMBEAEEPES, EHETHEBEAEE, I
I, % B E= T4 . A CHCL/CH,0H E?ﬁﬁ-ﬁ?ﬁt
HXETHREBEECHEERE. E 13%.

(KBr, em ') :1693,1412,1207,1038,964,696. 'H-

NMR (CDCl,, &) :7.71 ~6.56(m, 19H}, 4.07 ~
3.84(m, 20), 3.7 (s, 3H), 0.84 ~ 1,86 (m,
15H).

2 HR5E

2.1 BEMEASWHHE
FRBENAEE 1R,

CHQOH/CH;ONa (HCHO) HCHO/MCI
H n>
<:> Hs + CsH17Br igrasonic or reflux Hlﬁso@OCH3 I

H,Cl
P(Ph); /DMF

H,;,C
178 3 N,

CH.LCI

; POCI,/DMF

©_
P
o2

O

@

O

CH_p'(Ph);
Cl™
Hy7Cs 3
CH,PPh)
Cl~
CHp'(Ph);
Cl
C,H,OH/CH,0Na

Nz

CHZP*(Ph):

Cl-

——N—@———\\ TPA-MOPPV
n

Scheme 1 Synthetic route of the polymer

&ﬁiﬁt‘jﬂf“] B Vilsmeier L & B = F
TR BRET 78S B A A M 5 R ARAR AT
LWL, X SCHR T B4R 0 T B, (1) i POC,
M DMF WA B, F=FHERIRATL;(2)K
POCI, 50 2 523 #k 2 AR et By e i 5 &, AT
AHEKAKE EEBETHEM. BXBKKBNRK
A ERESEREX, BN ER TSGR,
BouE e (3) E B R IR B 60 ~ T0°CZTE, A
FELRIEREE. RESRHNTYER, B
BRIt & (4)EMER BN E, BRELE. &
mA— Rk (-FER 4 FRE2 S HER(Z
FEEAE) R, WREMESERE P (150C
AR)YEF, BN R REA, SR KN
£ FUEEIE LS ~WCHBPRMEAE. AF

CEEBERBTAS AL, SRR FE
EAMRD |

2R Fi Winig K& RESWH, £ E
R S =R LM N, G290 L, EEME
FATF , Bl o <2 A07R 27 55 918 B L DU % O R A XX
B ORABTZBOARAESE, HAVRE
MABTZM, IR %2 E RS WAk
VLI H 3, Wb T 4 T2 1A 4 A JL o, T
FEBEATROREGY. HILZmmHE —®
=8B R, EERNESY M, =3500, PDI =
1.53. KA 5 h J58k&2 3L | By BT (6] 3 R 8 & 41
TR, EXR#E, THTERLSRBE =52
W Eh BT K AR AT B, 88 0 S bk R
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2.2 MR

2.2.1 ZLAMEEE AR R A R 8 ME1(a) =
HE RSN EE T BB 1694 e HBE
FC—=0 WHHMIR 4, 1332 em™ ' AT BRI
C—N KM gEiRag. 44K 2 8 H-NMR(CDC), ,
8) i, 7.19 (m, 6H), 7.27 (1, 1H), 7.40 (1,
2H),7.78 (d, 4H,J=8.63 Hz,2H), 9.90 (s,2H),
TH=ZFKE_BENERESLFEMF. B1(c)A
B—2k(1-FEEA4-FER-2,5-THRER(ZR
HEALH) ML I B, BB 1437 em BB IB
BOHEHE N 996 cm ™! B R R WIE A Y Ar—P B
P—C fi 45 ¥R 3h 4% 4 355 35 , BB 532 ~ 492 em ™!
MM TN P—Cl W B R, A
1314 cm™' 2% P - CH, B4R IR S0IGH . HPiFhE
REEERFEEYE MNE 1(L)HAESL, L=
R TR 1694 em™' IR E W RFAE R T WeE
EYrhRAEEE ANEETFHRATRALH
7 964 om ™ BUFRAE IR S0, LI T R B R AL A A
MEAh, P BTE 962 em ™' Ak B IR IR WOIB T A R 1,
2 BRIEE M C—H M SN Bl 3R 3h i . g
WHEEYSIENTRATERLT 2 HEBTH
2, 7 852 om™ " Ab M P IR 30 T e S B 23N
g TR T B Winig RN B EMNESYEIM
REwmREFE, BEURRX A E.

-
1694 1332

Transmittance (%)

b

964
L 1

1
4000 3000 2000 1500 1000 400
Wavenumber (cm 1)

N
V| 006
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1437
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©

4000 3000 2000 1500 10600 450
Wavenumber (cm ™)

Fig. 1 FT-IR spectra of (a) diformaltrihenylamine {b)
TPA-MOPPY ( ¢ ) 2-methoxy-5-octoxyl-1, 4-xylenebis
( triphenyl phosphonium chloride)

1 i i 1 1 1 i
82 3078 76 74 72 7.OJ

0w 9 8 7 6 5 4 3 2 1 0

Fig. 2 'H-NMR spectrum of diformaltrihenylamine

2.2.2 UV-Vis i F CHCI3 /BRI . WET
0.01 o/L IGEEM v v B BE W 540 -7 OB (A

3), EEWHE BB K RK KR 433 nm, 7E 300

nm ZEHE —/DREE , 5 FIXERE T HH I E
BRI =R R UL . SR AR T
BHENREFT —ENLE, BARRERH
466 nm. DI ZE TIEW( D, = 0.546) K br "
MFRARTHE 0,5 0.32.

e
o

Absorbance (a.u.}
=
=)

bt
W

ol
=]

L L 1
300 400 500 600 700
Wavelength (nm)

09

0.6+

0.3f

Absorbance (au.)}

0.0 1 | | |
350 400 450 500 550 600

‘Wavelength (nm)

Fig. 3 UV-Vis spectra of TPA-MOPPV
a) 0.01 g/L CHC, solution; b} Film

AR (Eg) REASYH A —1TFEW
fEESH. EERELSETRHRERSNHETR
fER Ay, HA/NEBR T SO, BERIE A
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MEHEKREE  EEARN. RABHEMOTEEE
ERERSYWILTE R EFINAEEENL « F6E
Hh A A TR] o BR AR B 2 37 425 9 % o7 BEL 3 K ) LAt 45
B(ZRENXWFERENM), HFT A5 AR
WEE B, BEBEAYK/NTT LA UVeovis TR M6 355 0
%&. B 3 A8 TPA-MOPPV HJ EJ' = 2.44 eV.
(E:”'(eV) =heli,h=6.626x10°% J.5, ¢ =3 x
107 nm/s, 1eV=1.602x10""1).
2.3 RHEZNHEaE

A CHCL, e8I, W& T ARIREIL R
WHAIE(RE4). HEYBEBAE 10 ~1 gL
BERRRENEm, AR BRREREKRESD
BOXFIRRERAANEMEEKERN, REAERE,H
MEERRRERABUEE FHRE, SRENX
B EERMEEENRAS, XRYBRE 107 ~
107 LB ABERERHEN, ZEABEHRK, R
HERRE-EMO4BELERERT 0.1 ¢/L
B, 75 Y B 9% 9 PO R 0 B8 A o 2D, R A AE
WHERANBAEKERRKAR. MEKENE
mEEYREFERABHFIKR. BH(0.01 g/L)
1 & 2 B9 7% Y6 Y68 43 5 & 503 nm F1 515 nm, 7B
REVEBRERE TR EBRBEYTT EF
BPHTFCUHNBHES PR VYELEY

Z,MmEESFRFERS, F T FEAEER

FEEEREAYFT A TFARENTHERE
BERXMNABERKT x RIEH 2, 3BT HRIER
aB' AR TF=kEEMAMEH, EFSRIE
rn' WEEER FFUOBHE B PPV RE
4.

2.4 HBUAFHERERSF

BRREZERARAINYBENERFEZ
—. EHBREAMHD, REYHELIR
YT M HOMO RSB BER T, HREFLREHM
L LUMO BRI T B EFHRE A L
FASE M E B A Y6 R B HOMO F1 LUMO §B4%, A
FRFGESYR LR FRINES, AT
MR R, AT SRR R R AR
f58.

TEFF R ZTE 0.1 mol/L B9 Bu,NCIO, ) CH,CN
B, BESYETRRT SRR
AT R ALY T, TEBBR M afks
IR, B Ag/AgCl BLHR, IR N
50 mV/s. 2 Ag/AgClES LB, HE G Y
HEARFE R SHEFREME(E) AER

Intensity (au.)

450 500 550 600 650 700 750

Wavelength (nm)
¢
B Tt
— e dha
E} Pt
oy S .J:'z-'é
z . fi
§ A If'E
E - g
Y
i
A

Wavelength (nm)

Intensity {a.n.)

1 1 1 1
400 450 500 550 600
Wavelength (i)

Fig. 4 (A) PL emission spectra, (B} Pi. excitation
spectra of TPA-MOFPV in chloroform solution: (a) 1,
(b} 0.4, {e) 0.2, {d) 0.1, (&) 0.01, (£ 0.001, (g)
0.0001(g/dL) and (C)TPA-MOPPYV film

(IP)SHEHLENSRZRBERMT

EHOMD == | Ip I = - | BE“ +4.37 |
Eumo =— | EA| =— | eE, + 4.37 |
E, = bip| - | EAY = Eumo -~ Euone

E M E AR EAANEETBHRIBRNA.
BEEYMBRA E, R 0.58 eV, E{HH N
0.79 eV, BB L R A AT 8 KR . B8 Eywo =
- | 0.58+4.37 | eV = —4.95 &V, T M E 5T I
B ISR R E, N 2.44 eV, B8 B = -
4.95+2.44= -2.51 V. HABREYPhEHESN
fEWmB T =K KSR, B4 %K HOMO &
(-4.95eV) LRI 2% PPV B S W B ( - 5.58
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eV)!'™ | M5 M (ITO, - 4.7 eV) . PPV B &
MEENHEBRE, AR TS REEA. ZHEK
B R TR AR T BRI .
2.5 BIENXxHsE
BSsRNEcAMTREYAZTBTHEEER
LM FV-B RHEE . BEE AL o K E
#, Al FR 1R , 2% 4 45 ¥4 25 1TO/PEDOT: PSS/TPA-
MOPPV/Ba/Al. WE 5 AT W, RS M BEBUE LY
BERAX, BXEFE KD 540 om, F I 7 570
nm AL F R, o B R B FHEMEFESWH
ERFGIES. SEEAYHNEREXE, A
RICEA—E MWL (L4 20 nm) . X, 478 M
BRAESMBFHMERAT, RS FHBSHEL
RE,3FHANAFERS . BXTHFRAK o~
o IR, E, BBAR, REMaB™ . hEe Al
HEEMBERBERS T, YHEAT 32V
7 A E I iR R, B H TR 7 AT Ok, B I R
BEREHER, HYHEEERT 6 Ve, BEERAHN
RICFREE(369 cd/m’) , B KA BFHENR0.14%.

1.2

l-

=
oo
T

Normalized EL intensity (a.n.)
o
>
T

04

02}

0 1 1 1 1

320 400 480 560 640 720 800 B8O
Wavelength (nm)

Fig. 5 EL spectrum of TPA-MOPPY based device

2.6 HEBWEHRMEE

HE 7 fE 8 LB TGA fl DSC B4, 3t
RYE 208 CEAEG IR0 #, B2 360CEAH M
AFHHEABHEE. NEED 360°C a8
HEVFRFHRBEE. B FYRRE
HHE=REEAMSAAX. HE 8 TH, R
YHBEBLRENTIC,. 5D T =X KB T

¥ 1’ 2006 %
30 400
. 60 4300 NE
g 2
g 40 4200 E
3 3
20t {100 5
) 0
0 1 2 7

Voltage (V)

Fig. 6 Current-brightness-voltage characteristics of ITO/f
PEDOT : PSS/TPA-MOPPV/Ba/ Al device

100
0
80
70
60
50
40

Weight (%)

1 i

1 1 1 i L
100 200 300 400 500 600 700 800

L=

Temperature (°C)

Fig. 7 TGA thermagrams of TPA-MOPPV

Endo

73°C

1 I i 1 i
20 40 60 80 100 120
Temperature (C)

Fig. 8 DSC heating curve of TPA-MOPPY

Hith R L (TPD B9 T, = 50°C)™ ™! | 363 4y By T
LS.
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SYNTHESIS , CHARACTERIZATION AND PROPERTIES OF A PPV CONJUGATED
POLYMER CONTAINING TRIPHENYLAMINE SEGMENT

ZOU Yingping, TAN Songting, XJAQ Lei, YI Jie, YU Zonggiang
( Institute of Polymer Materials, Xiangtan University, Xiangtan 411105)

Abstract Diformaltriphenylamine and 1-methoxy-4-octoxyl-2, 5-xylenebis ( triphenyl phosphonium chloride) were
synthesized , and their copolymer ( TPA-MOPPV) was obtained through a Wittig polycondensation. The structures of
the monomer and copolymer were characterized by FT-IR, UV-Vis,' H-NMR and fluorescence spectrum. The optical
properties and thermal behavior were discussed in detail. A strong blue-greenish light, with 503 nm maximum
wavelength, was observed for the copolymer in 0.01 g/I. CHCl, solution. Furthermore, concentrations on
photoluminescence property of the polymer was investigated. The results showed that the maximum excitation
wavelength was approximately 440 nm when the concentration of the copolymer was under 0.01 g/L, but the
maximum excitation wavelength exceeded 492 nm after the concentration was above 0.01 gfL. The copelymer is
readily soluble in common organic solvents at room temperature, so it could be easy to prepare electroluminescent
device by spin-coat technology . The electrochemical studies suggested the hole injection and hole transport properties
could be improved because of introducing the triphenylamine units. Its electroluminescence properties were
investigated, a polymer light emitting diode with the TPA-MOPPV as the active layer (ITO/PEDOT: PSS/TPA-
MOPPV/Ba/Al) showed greenish yellow emission with luminance over 369 c¢d/m” at 6 V and the low tum-on voliage
(3.2 V) ,the maximum extemnal quantum efficiency was 0.14% . DSC analysis showed that T, of the polymer was
23 K higher than that of triphenylamine derivatives TPD, and the results of TG indicated that the decomposition
temperature of TPA-MOPPV was 208°C and the polymer did not displays apparent weight loss until 360°C .In a
word, the polymer exhibiis strong fluorescence, relatively high thermal stability, good film-forming capability , high
luminance , good hole-transporting property, being a good candidate of electroluminescent material.
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