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1.1 FEEFEH
FEH(SOLEE >98%;:2,4- “FHE 4 HE 1-LE(«MSD)YHE >90% ; B LI
it Sk Z K BB (BPO) T &
1.2 XRHE
1.2.1 HREEKBERY RZHEM  MSDE -EHAIMARREE AN, BfG, EH

* 1998-01-21 Y i, 1998-03-14 55 «« HIBE A
178



24 BR AW RL2,4-THKE PR LRI IREBANECHADERS 179

EE TR, R4 RS SR R R Sk, B A MA PP EE AR =W,
1.2.2 Bi#EE HBEIHE RIEBABEO0.05%)=1:2—1:5 EREEE, &N,
R T RS AR FBBPO, M FRELENERGMEEN 1% ~5%)3NREER
B RIVSER IG5 £KB, BIERW AR MK SE BREFEONAHRPEIRE=R.
1.2.3 S TEME GPCH: FH PL-GPC-210 BIEERA %X, PL gel MIXED B-10um
X2 Bk, LAVIERE M (THF) Bk ik, R AREZSITH.30C TR PS4 F&.

FYERSRERE DISR MR, BOR 0.25g/mL 9. R R G A%EiT, £ 252 1T F,
WTE PS B HATKE, RERETRHEHISTEM,: (9] = KM, R K=2.27x
107 *(dL/g), a =0. 7215

'"H-NMR % TEEB Smm A E B, 4 PS i HER R 2% 89 CDCL B, % H Bruker
AR400 R SRR BB EZR T E PSHESEMS FEBETH LS
Ve E A R T E SR ER R

PC-NMR #: 7EH2 10mm # 58 P, % PSR HE AL B 20% (9 CDCL 75, & B
Bruker AM-300 8 P& LI IS AEER FME.PSHESHERS TERIEEH AR
U (BT FEL i B TR SR T A R LR T B R

2 RSt

2.1 BB ENBRS LR
REBEMRBEREMEHLE 1L RPHHTRARNA NS HREW, HERY
AlF RS, B Y R B R B, B R R R BN, S TR L, S FE AL

Table 1 Thermal polymerization of styrene

e MSIF' (% ) T(T) t(h} Conversionof S1(%) M, " x107? M./MY
4.8 120 4 47 37.9 1.97
4.8 140 4 75 25.5 2.09
4.8 160 4 87 20.0 2.15
4.8 180 4 97 14.4 1.67
4.8 200 4 98 13.1 2.76

a} Weight percent of 2MSIY in styrene;b) Determined by gel permeation chromatography({ GPC)

2.2 HHBHEAENAFERSNED

MEE o MSD BN, SA KR G D10 5 F B 8 0D, X R (L BB TE o MSD
R EEAB(E D). B «MSDIKE > 10% /5, BSWS FREREEGE.

BT «MSDIIMAER EWHN 4 FESAVIBER, RN %H «MSD B,
IR TR M,/ M, >5, A 5% aMSD, iR S = TRIGRE 254
(I 1), 8248 & « MSD WIIRBE, 31 5+ F 8 5045 T iR 8 %, B4k « MSD #9% BEAE (L AT 5
SRNEEI L EFW.

2.3 SEBHAENBZRESNHFN

BIRRGEH BPO N3IEM, LIACH 8O, HEKR S RS R EE, KViE

BRWNC. 5RAERBAHN, B2ESEAWEIVIREEAE, B Ry, s Ak
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BeHEH.
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Fig. 1 The relationship between M, and M,./M, of Fig.2 The relationship berween M, and M_/M, of BPO

thermal initiated PS¢ by bulk polymerization at 160°C ) and  initiated PS( by suspension polymerization at 90T ) and
[«MSD] [aMSD]

24T BPOSIAMBIRES TR FEMDY TR W o MSD 3 KA L
AR, 3% M BPO B R Y 5% (BN FTEZBER) H2 il s5E 1 irtskE s
R A—F
2.4 ELHRERDHRELH

L aMSD AREBHMH E L HHAERSCENACHBIME. FEFERAHN
Hi:Fischer HLE M Yasummasa L3 . % Fischer ISR B X LEW 45 I A N E
{Scheme 1), #% Yasummasa YLIE 15 E|§) B & L R4 M R 3 24542 (Scheme 1) .
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{Scheme T) {Scheme 1)

B3 THMD FENY 1450(GPO) MR EEKE SR ZEKEWH P CNMR #if
H&, 6 =116.6 S FAIRERBHRIE T0OHIE(D), 5 =29 LIFEPEHREFHiEE
(a), BB SV SHRF B PE. B S FR'HNMR EEF §=4.9.5.1 &b¥ 4
o m B A SN EIE(d,, dy), HR RS AGE LM 1=

RIEE 4 B oY 2 BREE b oA (TR I 7 8 04 T A2 s R O 3k T i o T L ol i B
BBREFSEEB HTURARSE(RK 1K 2) M TFHTE M, <4000 B ERFE
LB BERARKBHRESESS GPC ERBHEHIS TREA —-B(X2).
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’M,,l = 104 x
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WHERGEFETFERERZEREN M <AWO0WEEXEZENESE(RXR IR Ht
5 GPC Al B MY 4 B —B(FE2).
I, + 1. Iy + I,

M, = 104 x {55 (3) M, = 104 x =t (4)
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Fig.3 C-NMR spectrum of polystyrene with M, =1450 Fig.4 'H-NMR spectrum of polystyrene with M, = 1450
{GPC) (GPC)

PSP C-NMR fT'H-NMR g HE ¥ AR S PSHAWBSHAAEHIT, 5
Yasummasa HLIEF P45 — 8, A Yasummasa M KT#E SVIESE S EHEY
aMSD HEHBRNELEIEERSRY RE3EMT .

CH, (|:H3
CH,—C—CH,—C—CH,

~~r~+ 4+ CHy=C—CH,—C—CH,

CH, CH,

- | |
~~ CH—C—CH,—C—CH, CH,—C—CH, ++ C—CH,4

(|;H3 (llHa
CH;—C -+ »CH,—CH CHy,—C£CH,—CH>=CH,—CH

2.5 HFEMFELELER
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Table 2 Comparison of molecule weight of polysiyrene determined by different method

M, M! ) M“‘ ) M"; ) M"s ' M".

Sample Polymerization
(GPC) (Iv) {(*CNMR) (“CNMR) ('HNMR) ('H-NMR)

1 BPO initiated 12714 12550 — — — -
2 BPO initiated 7876 7990 — — — —
3 Thermal initiated 66060 6650 — — — —
4 Thermal initiated 4934 4750 5210 4900 5200 5000
5 Thermal initiated 4080 3965 4180 4050 4120 4230
6 Thermal initiated 3417 3550 3520 3410 3530 3500
7 Thermal initiated 1047 1105 1120 1050 1080 1080

* M, M, .M_.M, calculated according to formula (1), (2}, (3) and (4) respectively; M, : Determined based on
intrinsic viscosity
R2HU TR FRAMEHFEHITER. MEERNRLERE GPCHERFR H,
WYEARE LR SRV . RS &5 975 ("H-NMR &P C-NMR)ig T W€
¥IGHFR M, <5000 RS,
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FREE RADICAL OLIGOMERIZATION OF STYRENE WITH 2, 4-DIPHENYL-
4-METHYL-1-PENTENE AS CHAIN TRANSFER AGENT

CHEN Juan, PENG Pu
( Research Institute of Petrolewm Processing, SINOPEC, Beijing 100083)

Abstract The polystyrene oligomers(PS) with M, =1,500~ 15,000, M,/ M,==2 were
prepared by free radical oligomerization with a-methylstyrene dimer («MSD, 2, 4-diphenyl-
4-methyl-1-pentene) as chain transfer agent. The relationship between [ ¢MSD] and the
molecular weight of the oligomers was studied through thermal oligomerization and BPO
initiated oligomerization. It is shown that the molecular weight of PS obviously decreases
with the increase of [aMSD] but keeps in almost constant when [ aMSD ]| becomes larger
than 10% either in thermal or BPO initiated oligomerization. The molecular weight of PS
was determined based on intrinsic viscosity, 'H-NMR, * C-NMR and GPC. It is confirmed
that there is a active —C==C— terminal unit in PS by 'H and “C-NMR spectrometries.
Key words Chain transfer, 2, 4-Diphenyl-4-methyl-1-pentene, Free radical polymerization,
Styrene, Oligomer



