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RIS, PEEZER FRIABRAT) , Sk, WUEZERE M-, IR B B (MMA,
thE B 25 FHRARI AR A R]) , 2BaifbE i, 2,2,6,6-00 1 JE-1-DRIE A ALY ( TEMPO, 36 [E
Aldrich 23 F]) , EAEMEH; 651 &K oa-Fbe A8 (Irgacure 1103, 3E[H Ciba 23 H]) , EHEMEH.

A YIRS 43T i S H A0 B Waters 410 BUEER B B AN, MEIRE R 40 °C, LA
KM (THF) SR PER], JiEk 1.0 mL/min, DLBRAMHEUEROR 206 IAnke ; SR R1E ('H NMR) fff
FH Varian Unity Plus-500 #3400 2, DL AR50 5% 1) CDCL, A7, 25 €, TMS N
br. ZWLH-5 B8 A 2 AR IRAR , KM R A BR AR, AT 500 W, 2R4hrbue IEEE
470 ~500 mm. IRERREA [ 3w FE BT ( Auto-Range Illuminace-Meter) , Jb 50T K226 AR .
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R R BRI TEMPO | SRS & 5 Trgacure 1103 (TEMPO 551 & FIAYEE /R HLR 1. 2:
1), FERFERTIR GG, /s EE 2o, 8 AU IR AR B 2. 4R IBIER A 500 W )
SHNETR. YOG IR SRR Sk B TE SR IR ES , SCHDETE, B RE Sk O

Wk F . 2007-12-03.
RN EEI=, 2, T4, BYEAFsT o, EEMNGTHME A R A 5. E-mail: huangjyxmu@ hotmail. com



1690

¥
‘_“p
X3
»
IS5
4
4
Ay
b

Vol. 29

2 ARSI

2.1 REBH|AEE

HETA AT R AR S, E2A =2 N AR 2§ | SRR AS 710 i 1
. A0 S A AT AR G S 50 Pl A A I A 25 5 T e B SE IR TR 25, AN AR AR RTS8 A ) i
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Fig.1 Curve of In([M],/[M],) as a function of Fig.2 M, and PDI vs. conversion plots of the St pho-

time of the St polymerization in bulk mediated to-polymerization in bulk mediated by TEMPO
by TEMPO 8.74 mmol St, 0.03 mmol Irgacure 1103, 0.04 mmol
8.74 mmol St, 0.03 mmol Trgacure 1103, 0.04 mmol TEMPO, (1480 +20 ) x 100 Ix, 50 C. a. PDI;
TEMPO, (1480 £20)x 100 Ix, 50 °C. a. UV-irradiated b. M,.

polymerization; b. thermal-irritiated polymerization.
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BEUNT 140 B AE 2 BRIz REERERE AT 0 A B RERE R

2.2.2 KBIAFREREE ENRRAERERET, 51 &K E I mT 5 R AR 6E B, 5]
BRI ERER A, BER K AR B R E — el (A5 &R G R S A5 51 & A h 3 40 1
%, TR S 7= gk SOV B SN A A A N E S, BREE AR TRE L.

R T 2555 TEMPO P N R AR RE TS AFIHE, £/ E TEMPO 55| % 7 Irgacure 1103
FLBIRI AT, 51 &R A SRR 19 0. 3% ~15% Z[R)284k.

WA G & F R, T ESR RS IS T,

M, (Theo. ) = (P4 /5| &I AIEE/REL) x Conversion( % )
HHr Conversion( % ) AL, 51 LRI, BIS 0T k).

PR AR R RO RET T, R AR R AR E] 98% L I, XI5 2R ST GPC IE,
SR A L . MR I GPC I ILIE 3. M ER 1 AT I, 240651 &SRR B 1.5% ~
5% JEIFEINET, RIS TR 3 x 10° ~ 1 x 10°Ju B A A, S2 4 5 fIELE o F R IR 225U/ <
25% ). a1 LFFESBUNT 1. 5% 8 KT 5% 0, RIS FH/N T 3 x 10080k T 1 x 10°0f, —
H2Z TR 2.

Table 1 Controlled range of molecule weight

No. Irgacure 1103 ( mass fraction, % ) 10 =% M_( Theo. ) 10 ~* M (Exp. ) PDI Diff. (%)

1 15 0.5 1.08 1.28 116

2 7.5 2 2.77 1.28 39

3 5 3 3.09 1.21 0.03

4 2.5 6 5.98 1.21 0.3

5 1.5 10 7.58 1.35 24

6 1 15 8.15 1.26 48

7 0.5 30 9.48 1.49 68

8 0.3 50 9.91 2.07 80

# UV initiated polymerization of St(8.74 mmol), (1480 +20) x 100 Ix using a 1: 1. 2( molar ratio) mixture of Irgacure 1103 to TEMPO at

50 °C.
K3 Frs i) GPC HHZR 5 B A |, T 0 Af No.§ «——————— No.l in Table 1
B7g. ME3 AL, R 51 & AR AR RN, Bl
Mg TR K, BRREGYWN GPC ik i
[ETZ S W NS 1L s e e 8 7 S 32y N
TECRAER R T, San| &R R FEE MY
JBi. Bush %S T B K[ Ak R AR B K 5] K

RIS IRER, RIET| KR Bt Jr BOBOR I, 't ==

FEPEERN. YT R AR BKT 5% , Ot 0 5 10 _ 15 20
élj}:ﬂi}iﬁz% H Hﬂ%%ﬁ%ﬁj{ﬁﬁ*ﬁﬁﬁfﬁk ’ [5% Fig. 3 GPC curves 0;:( mll’gt with different designed
RS BHOE, BOC R AVRIER B, £ SEURE molecule weights

IRAOESR /N, RIZFKZ MR A EER—E, (1480 £20) x 100 Ix, 50 C.

NIRRT o3 F IR, Mol B FTE S EUNT 1. 5% B, B FARRAREBERE R, FER K A 3
PEENS, 7555 R A FBLA R, SR8 =P A, =i a T AR, Hik,
1E TEMPO MR IR AR T, 5IE R RS EIERE 1.5% ~5% , /T84 3 x10* ~1 x
10° i Py T 4.
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F14) 2 UL 3 3 I A D5 A B T3 . [ SO WA R B RO A AN BRI T R OB RR AL R, %
SAEARME BB R, TEMPO ¥ 2 25 634 0.

Bl 4 BT M0 i REGEF AR 2. 7R SRR K, 200 R
BAORFFE 1.4 ~ 1.5 ZI). &5 sl Jy2aihsk, b sige 3o B (400 £2) x 100 Ix 5514 T A5 (4 5l
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Fig.4 M, and PDI vs. conversion plots of the St pho- Fig.5 Curve of In([M],/[M],) as a function of

to-polymerization in bulk mediated by TEMPO
St 8. 74 mmol, Trgacure 1103 0. 03 mmol, TEMPO 0. 04
mmol, at (400 £2) x 100 Ix, 50 C.

a. PDI; b. M,

time of the St photo-polymerization in bulk
mediated by TEMPO

8. 74 mmol St, 0.03 mmol Irgacure 1103, 0.04 mmol
TEMPO, 50 C. a. (400 +2) x 100 Ix; b. (1480 =

20) x100 Ix.

SEEDURAMF IR RIRE 2 FE 3 HE, EARBOERAIET , 3127 M AT DR B S0 e (7] 4
KBRS, ERGHEARV IR, LRG0 dog prig k. ol WARTR 5 | k50 ik B2
FAEN, AEBARADEHE SV AR PRI R G TR 20 R B RE AR

TE UV OEs R G IR R T, 06/ NUEES | i 500, SRR A HA AT, B a] 72 4 H
FRHBD, WM FECR G YR 834K #Esmoc, WAL [a] 7 A= 1 ) p S B, 2R &
HARAVHIA, W] H I ARG 2 2 I RE AL IR A KIR AT, i C—ON B[R] W R LR, A
FTORBR A5 35 P 2 [8) i P A s . DR HOTE — 5 4R RGBS L N, D'aai 38 KA 1) T4 TEMPO
P PR OIGRE R RS> T i R
2.2.4 FEREN EREGRMEHIG, Ko THEAR R SIIRRRRE M, WM IERZER
JEETER G — N EEARE. A ey 788 2 x10°, Z0HERE0N 1. 16 FRFE LR
BIYHE RT3 1R, 355 VR SIS IR TR R SR, TR 5AMEHIR T BEAT Y 5 S L.

HI3R 2 RS R AT UL, SERAB BB WREE T S M IR AT, Sl SRk s R 4G, 155017
oA FHRIESY), BATGEREGY 0 T2 RHE.

Table 2 Extended reaction of PSt irradiated with UV light

Sample t/h Conversion( % ) 1074 M, PDI
P(St-b-St) 4.5 43.2 8.22 1.418
P(St-b-MMA) 4.5 27.8 5.91 1.541

# Using PSt(M, =2 x10*, PDI =1.16) as an initiator, (1480 £20) x 100 Ix, at 50 °C.
S5 IS PR SR T R R RAE , SR 6 . B 6(A) UV LB A & T3
P(St-b-St) HIARTER. 61.4 ~2.2 AREW F5E LI H; 63. 8 WEREY KIS TEMPO % %

BB Y H; 6 6.4 ~7.2 NEESWIEEFRIS FH H; 6 7.4 ~8.2 4 Trgacure 1103 J651 K FIHE A ArH.
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Fig.6 'H NMR spectra of polymer irradiated with UV light
(A) PSt-b-PSt; (B) PSt-b-PMMA.
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K 6(B) A UV HRAEFKMFE2IA P(St-b-MMA) Z#EIEIRIEE. 6 1.0 ~2.4 ALY 55 E
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NG MNAR RS, SIEFHEREEEE R 1.5% ~5% , /3 FRAE3 x10* ~ 1 x 10°{E B A Al Ok
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Notroxide Mediated Radical Polymerization of Styrene
Irradiated by TEMPO with UV Light

HUANG Jian-Ying'* , ZOU You-Si’
(1. Fujian Institute of Research on the Structure of Matter, Chinese Academy of Sciences, Fuzhou 350002, China;
2. Department of Materials Science and Engineering, Xiamen University, Xiammen 361005, China)

Abstract Nitroxide mediated radical polymerization( NMRP) was employed to synthesize polystyrene in the
presence of TEMPO irradiated with UV light at 50 °C. The polymerization exhibited the characteristic of a con-
trolled polymerization. In comparison with the thermal-initiated polymerization, the condition of UV-irradiated
polymerization is milder and the rate is faster. The photopolymerization can be realized at 50 °C and the con-
version can reach 99% within 10 h. The influence of concentration of photo-initiator and light intensity was
discussed. The molecular weight can be controlled in the range of 3 x 10*—1 x 10” and the higher light inten-
sity is good for controlling the polymerization.
Keywords UV-irradiated polymerization; Nitroxide mediated radical polymerization( NMRP) ; Styrene
(Ed.: D, 7Z)



