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Table I The temperature dependence in the polymerization

T(K) Cp, TiCl {g) DPA(g) t(h) Yield( %)

453 0.011 1.0 5.5 88
423 0.011 1.0 5.5 2z
308 0.011 1.0 5.5 0
373 0.011 1.0 5.5

A Poly(DPA)-A
e Poly(DPA)-B

Yield (%)
i
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Fig. 1 The comelation curves of reaction time

and conversion at 455K
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Fig. 2 The correlation curves of reaction time

and conversion at 573K

2.2 BAMEM

1.0g “EZHEM0.05g _E €SB TF
ImL—_HTFR MEs TEREZK, FTES T
HE, 443K LM 10h, BBABTFIRMYES
0.5 TR EHEBRG Y §K
0% .5 10%. BR. Z-PAREB_FILA,W

AR UG RRGEBETHEIAMERS
B, E R R B, B =%
B R KRN EAREAHERR, B8
E RS R _FLROBARTHEAMER

Pay
=)

2.3 EERAMEN

0.88g X ZHR.0.08z —E - %4KH 0.26g
TEPEmM#BAER BAS TEARE=
W.FRETHE, & 43K B 2.5h, BARS
ik AERET. AN 568, F4% %
ZHRIK30%, R —_¥PREDNHEAEH. —%
HERZEHEHEN, LEREHE, 5Kk
KRN R RR X . B TF 598N
GBI T E, SR L L R

sy
[=]

2.4 EEPHNEH

BE ASSK BB _ | SRR E %2
B EREXVE SOmin ZH L, BERESY™
A s 7E 130min N R EHBEHTE R (B #HF A);
REf—CBERERE . BREE ACRBE TR
BERmM—ER R . E5) 0 CABRWETY
BHABTS 0% KPP, MK B)~4E (K
1), TRk Z NGO oA R B

AMBHRESWERESR A XK 95.8%,
HFES5.60%GHEE B 94.5%,85.6%);B 5
94.5%, § & 5.7% (i B H; % 94.5%, &
5.6%), BISR_KZ sl .

MUEERE_XZBRASHE AR %
CHANAA R ZFEZ s iR, A LA
WA RS ER(1400cm ). A, &
1179cm ™ ' 1156em™ " MR R Ak L E
ZHERMB AR R BARAR. B, N
A R—FFBEAMRE R Z 8, N 85
R OEERE A THEE(E3). £ 117%m ' M
Ph Ph

Fig. 3 The cis-cisoidal structure of poly ( DPA)-A

{some Ph is omitted. )
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Table 2 The IR datum of poly{DPA)-A and poly(DPA)-B

Wavenumber of Alem™')

Wavenumber of B(em ')

Assignment

3024,3058,3078,749,722

1488,1441,1597 1600,1493
1504 - 1800 1904 — 1800
1400,1179,1156 1400

3029,3056,3079,690.697

Vibration of Ph-H
Skeleton vibration of Ph
Charactenistic vibration of FPh-R

Cis-cisoidal characteristic vibration

—DPA
—— Poly{DPA)-B

200 300 700
A(nm)

Fig. 4 The UV spectra of poly(DPA)-B
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Fig. 5 The DTA curves of poly{DDPA)-A and poly(DPA)-B
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Fig. 6 The X-ray diffraction pattern for power sample A
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Fig. 7 The third grade structure of poly{ DPA)-A

Y BMLIS AMIE(FE2). BRI IR
¥ 1179cm ™ " #1 1156em ™' ¥, B3 B & MR =X
B H LB & IR B E F, 1400em ' # i W] MR
REMRTEN. ASHEHA,B 7 383K LR
W, 7 693K & AN R R AL IF 3 MR
823K THERE A, AT RE 80%.



138 I RF E RS A ERZERANBR 25

FRAEN BB ARAYEE C. 0TS
wEH, ZPEESTHK4%,56.9% (HEMH &
94.4% , % 5.6%); Rk BRE A FTETHY
SUR_EIBRS TR = F—FAEN
5T, B R R R EFRE FH I EN
FAENSRR XAHBEN=ZF_FZHRUNEN
FTEX HEHAIEBEBENT 267 @y =FEH
REEF I8N K ZIRETF.

2.5 fEfLlE

BERT 423K, hB B SN BEL
6 8EAREY 4, RHARKNRET —&—
EERAR T HEFESIZE R ZEEA . ER

Cp,TiCl, + PRC=CPh

CpTiCl; + PhC=CPh

TR EERE R, U 8 e LE
HEIRAMEM; BRERT , ABR TS
MARAB MERE_RXZB AR X248
XA, — S -EHIEas, “EKLHEREe R
453K B B R AL ¥ 33 5 80min, 473K B X
45min. FIFPHSK, BB _F R EH—2
R b B RS BAPRERANAK
X EBSIEFY AN BES WGk, H
HEASOREDHEMBA; KPP HEEMI ¥
RN, _PEARXTEARNHE RIFL L

RERTERESTLRDNR:
Ph

CpTiCly~ ||| + Cp:
Ph

Ph—=-Ph Ph

TiCl~ I}I +Cp-
Ph

Ph

n-o B Ph—i :T:iClz
Ph Ph

Fh

Ph Ph“.\’&

i Ph
TiCl 2 ;
Ph Ph Ph

Ph
Ph Ph

A Ph
— | Ticl,
Ph

PH Ph

Ph
Ph e _.uPh
Ph pp : T .
el

c-nEFEH S
[ AN

Ph

Ph
—— A LRI R (R

Bz Ak 4 7, 5K B T 0T DUFI T A 28 BE TR
BROHESY ERT , E-X2R+d, 82
P REg Mt FRA R IR /AL
MprEERREASANERER XU RETRSR
GEN_KOBREA MER - H®KEFLEAE
KE — B s HLUBEREARGY. &
PE— 34 A HA (BEEs A gk B2 BRFR P N i 3

BB _ELBGEER.EMUBAEN &
o,k o EE. XEMAELHETE LM TEHRE
WG E. & TR & AR, 5 R
HEEE.

BHIER RN T -

TiCl, + = PhCOPh —TiCl,( PhCOPh),

TiCl, + aMeSOMe —TiCl; ( MeSOMe) ,



26 [= bix T % #® 2001 %

2.6 WU/ AF 107 (Qem) T A THREZEIR(AE
PR ENE . FRE_EKIRANGET SHUBRAE—TFEEL, ERBNEED, LB R

AT 107 0m) L ERT . HHHREY A B BTEEE.

BTHMES B 10min, BB R, LERN

REFERENCES

1 Zhu Shuxin{ &% 5) ., Gu Zhenjun( B E) . Conducting Polymers( S8 #£ B 4+ 781 # ) . Shanghai( b % ) : Shanghai Press( L % # 2 i
4),1989.25~ 38 '

Masuda T,Kawai H,Ohtori T,Higashimura T. Polymer J,1979,10:813~817

Kisilitsa P. lev Akad Nauk USSR, Ser Khim, 1967. 1959~ 1964

Ye Dakeng( FF X # ), Li Guihua(ZE8 4 ), Liu Daoyu( 3}l X ) . Polymer Communications( #2 T @ ) .1984,(2):139~ 144

King R B. Organomeiallic Synthese. New York: Academic Press,1965.75~78

th B W N

STUDPY ON THE POLYMERIZATION OF DIPHENYLACETYLENE BY
DI(CYCLOPENTADIENYL) TITANIUM DICHLORIDE WITH IRRADIATION OF LIGHT

WANG Bin
( Institute of Nutrition , College of Military Economics, Wuhan  430035)
YE Dakeng
{ Department of Chemistry , Zhongshan University , Guangzhou 510275)
L1U Daoyu
{ Department of Chemistry , Wuhan University, Wuhan  430072)

Abstract Diphenylacetylene was polymerized by di{cyclpentadienyl) titanium dichloride with irradiation of
light over 423K. The structure and properties of poly (DPA) were studied by using IR, MS, thermal
analysis, X-ray crystalline diffraction and electrical conductivity measurements. The poly (DPA)-A was
tigid, cis-cisoidal, pseudohexagonal packing of rodlike molecules and crystallized over 95%. The first
crystalline diffraction peak was at 260 = 7.1°. The lateral spacing 1.26nm, calculated from the diffraction
pattern, can be interpreted as the (10 10) diffraction of the pseudohexagonal lattice. The nearest chain-to-

! was due

chain distance or the diameter of the molecule was 1.46nm. The IR absorption at 1179,1156em ™
to the cis-cisoidal characteristic vibration. The activation energy of the polymerization was 2.6 X 10°] /mol.
The crystalline poly (DPA) was stable up to temperatures varying between 493K and 573K. Only one
endothermic peak that occurred at 713K was observed witha a weight loss of polymer up to 10% . This
endothermic peak is explained in terms of the melting of the polymer. The exothermic peak occurred just
after the melting point was related with the cis-to-trans change, hydrogen migration and scission of the
main chain. The poly (DPA) was not obtained in the presence of diphenyl ketone or DMSO at 443K. The
pathwa, of the polymerization was discussed.

Key words Di(cyclopentadienyl) titanium, Diphenylacetylene, Polymerization, Irradiation of light



