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. Noda  Watanabe'”
- 3- ([ C2mim] BFs) N - ([NBPY] BF:),
\ ( BPO) , 87T 12 h, ,
(PHEMA) , : :
s Noda  Watanabe s
[5.6]
1.1
2000 , Tennessee Knoxville Mays AN Wamwick Haddleton '™
Haddleton ' (MMA) - 3- [ Csmim] PFs
, ( AIBN) ,60°C ,
Mays ' MMA . (St) (RTIL) . BPO
, [BPO RTIL= 1g 20mg bmL,  70°C . ,
: ( <C40%)MMA .St .
PMMA , (PS) .
Benton " . 1%(wh) (AIBN) ,
(MA)55°C [ C4mim] PF, 79%( 1 ),
5 (2 ).
[ Csmim] PFs .
3h PMMA
[7~10]
Zhang St 1 MMA
MMA [ Camim] PFs Table 1 Monomer conversion of PMMA samples as a function
of time in different solvents' "
’ [ C4mim] PFg
St h % h X
, 20 0. 0540 02 10 0 0 054005
(MA  [Csmim] PFs 40 0 41+0 12 200 0 10+0. 05
60 0.80+0 14 300 08+0 14
St ) 80 1000 06 40 0 1 00002
. 10 3 1.00+0 08 500 0 9+0 03
. Kelen “Tudos (
) 2 PMMA
[ Csmim] PFs Table 2 Number -average molecular weights and polydispersity
P data for PMMA samples formed in different solvents' "
i [ C mim] PF
0.470, r«=0.390  ruwm =0 464 M, /(g ml ) 29000-£1700 145000 129000
+0.02, r¢=0.381 0. 02, 1.82-£0 01 2 49+0, 41
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MMA St . ,PS
PMMA
1.2
1.2 1 s .
Zhang ' MMA St ,
([HsTDP] Cl) , , > ,
Strehmel
(BA) , AIBN s 10%( wt)
70°C , (GPC) (PBMA)
( 3) 2 ’
3 PBMA
Table 3 Madecular weight( M,, Mw), polydispersity and glass transition temperature of PBMA synthesized
in different solvents'"”
M, g"mol 1) My g mol 1) T, Ic
32000 49000 L5 10. 6
[ C4mim] PF¢ 191000 584000 3.0 2.3
[ Cymim] BF, 178000 715000 4.0 2.5
[ Comim] BE, 220000 1062000 5.4 20
PRMA 107000 230000 21 3.8
1. 2 2 D) °©
Zhang " [ Cymim] PF, , MMA .70°C
MMA 2h 4. 89% 1.29X 10,
N [ C4 II]lHl] PFG N
1.2.3 ,
Harrison' =" (PLP,  IUPAC

), MMA [Cumim] PFs

[ C4m]m] PFs 0. 4 [C4m1m] PFe
20.50(v ) % , 40.50. 60 C . MMA  Amhenius 4 E,
PLP k Table 4 Arrhenius parameters of MMA at different
v " [ C,minj PF, concentration' "
ki 50 %( vol) k MMA
\MA ' [Cymim] PFg A %ovh)  Al(Lemol ™' °8 1y E /(kJ°mol 1)
’ ( 2 0 2 410 21
’ 0 2 X 16 21.0

[ Csmim] PFs MMA
50 2 5< 1P 2.4

B
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Zhang 578
: (1) : “ ” ( bootstrap) ,
s Harrison , PLP
k,[M], , , k, .
“ ” ( bootstrap) k, , 60 %v PMMA ,
[Camim| PFs  MMA , , PMMA ., MMA k
t “ ” ( bootstrap) [ C4mim] PFs 5(2)
Arrhenius (A) , L, (3)
+ [ Csmim] PF¢ ( e=32 66~3594""), ,
(CTS),
, CTS , —CN.—OH
. : . (e=2.43"") DMF (€=
37.06™) DMSO(e=4671"), 0.8 kJ'mol .
1.3
1.3 1 Mays ' PMMA ., "CANMR
PMMA , PMMA ) 21
MMA (AN) ,
Zhang " St , MMA \ 'H-NMR [ Camim] PFe , BPO
1 : St MMA ,
, , St
MMA , St MMA , St MMA
(2) P(ST-r-MMA)
— 1
(b) PST-b-PMMA ] j i
ﬂ[ A iill ln li'
A | VAR
7 & s 4 3 2 1 ppm
1 [C,min] PF, ,BPO
(a) P(StT-MMA) ; (b) PSHPMMA
Figure 1 '"H NMR spectra of (a) P(StrMMA) and (b) PS-h-PMMA made from BPO in [ Cymim| PF,'7
1.3.2 , Alabam Mark
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MMA , AIBN , ( DOP) [ Csmim] PF
. 0%(wt) PMMA,
(40% ~50%0) ,
. PMMA ,
, 2 . 10%(wt) DOP PMMA (T,) ,
DOP , [ Csmim] PFg ,
[ Comim] PFg . JPMMA T, 120°C 50 % (wt)
, 40°C ,
) ( 3
140 600"
120 500
i . % 400-
oo 80 B z .
60 3 ¥
40 . £ 2001
20 i 100 .
D 10 20 30 a0 50 o 20 38 4 5 &
Plasticizer content¥s(wt) Plasticizer content%(wt)
2 DOP T, 3 DOP [ C,mim| PE,

Figure 2 Effect of DOP and IL plasticizers on the gass

transition tempenatures( 7,) of PMMA samples! ™

Figure 3 Hfect of plasticizer content on elastic moduli of PMMA
samples plasticized with DOP and [ C4smim] PF¢ (22

: PMMA 5 , TGA 380 C
DoP  300°C 95%, 1. 15%. PMMA ,
PMMA

5 PMMA
Table 5 Thermal stability of plasticized PMMA!?
300C 1% (wt) 300°C 1% (wt)

0( PMMA) 820

10% DOP 9.73 10%[ C4mim] Pk, 6.33

20% DOP 149 204[ C4mim] PF 512

30% DOP 18 8 3026] Cymim| PFg 3.25

100%,DOP 950 40%[ C4mim] PFg 2 00

50%[ C4mim] PFg 1.50
100%][ Cymim] PFg 1. 15
1.4
. Swatloski'” 0.5~0.9 /
. Alabama Benton ' [ Csmim] PFs
, 5T PMMA, 23C  80%
, 97% , 4 ;
Fickian
i
My s Mo ol .D
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Figure 4 Fractional extraction of [ C4mim] PF¢ from PMMA samples in a solution

of 80% ethanol/ZO% water (V/v) at 296K and 328K
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,20 90 (ATRP),
' [25
2.1
Haddleton' [ C4mim] PFs , N- 2- ( N popyl 2 pyridylmetha-
nimine)  CuBr ,MMA , )
( My IM.=1.30~1.40) ,
,30°C 9 °C
Ma 7 MMA
AIBN CuCL /BIPY, 80 C, [ Csmim] BFs, [Cizmim] BE: , MMA
[ Cmim] BF, 9. 8%, 4 68X 10° ,
[ C omim] BF, , 80, ,
929, PMMA 2.18% 10", PMMA
Kubisa ' ., 60 °C  BPO CuBr, CuBr PMDETA
,MA (BA) [ Camim] PFs ATRP BA \
100%, PBA :
MA, PBA b PMA MA
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) . MA 80% BA,
PMA ,  MA 90% BA, ) 70%
BA, PMA -6 PBA . .
Zhao N- St [ Camim] PFs
o 2- ( Gx Br, n=13) .CuBr. (PMDTA),
, , (1.05< My IMv<<1. R2).
B ” o
(1o’s ), :
Ry .F 0. 5( 6 7 ), N-
(PHMI) . N - ( NBMI) . N - (ChM1) ,
PhMI.ChMI.NBM1 o
6 N - (M,) SuM,)
Table 6 Effect of monomer feed on copolymer composition for ATRP of /V-substituted maleimides (M;) with St (M;)
in different reaction media*”
f, Fon’ Fam” Fym” Fian Fo © Fymi ©
0.20 Q 45 0. 447 0. 441 Q 467 0. 460 0.462
0.30 Q0 475 0. 471 0. 468 Q0 481 0.478 0.479
0.40 Q0 487 0. 485 0.483 Q 489 0.488 0.489
0.50 Q 4% 0. 497 0. 4% Q 494 0.497 0. 4%
0. 60 0504 0. 507 0. 507 Q 499 0.505 0.502
0.70 0514 0. 522 0.54 Q 506 0.515 0.510
0.80 0528 0. 546 0.54 Q 512 0.532 0.524
a :[M] 5[ G3-Be ;[ PMDTA] =200; 1: 1: 2, [M] ;= 3 Omol/l; * 110°C ;o
[ C4mim] PFs 30°C
7 N- (M) St(M»)
Table 7 Results of monomer reactivity ratios for ATRP of N -substituted maleimides ( M;) with St ( M,)
in different reaction media'*’
M, r r, T,
PhMI 0. 0346 00513 0. 00177
ChMmI 0. 4814 Q0 0622 0. 00299
NBMI 0. 0500 Q0 0690 0. 00349
[ C4mim] PF¢ PhMI 0.0135 0 0362 0. 0049
[ C4mim] PFg ChMmI 0. 0340 0 0461 0. 00157
[ C4mim] PFg NBMI 0. 0251 0 0424 0. 00106
2.2
, PMMA , Haddleton
i PMMA , [ Camim] BFs
PMMA , [ Csmim] BF4
. ATRP , \ [ Camim]
BF, .
ATRP o ATRP .



Ma ' MMA ,
[ Cemim] BF4 ,
“ 7, ; PMMA
, PMMA ,
PMMA .
2.3
, . Ma 7 MMA
, , PMMA
. , [ Cizmim] BFs
, . . s 8 .
8 [ C,pmini BF,
Table 8 Results of reverse ATRP of MMA in recovered [ C;;mim| BF,*"
a 1% (X 10%)
1 539 1 114
2 425 112 1.10
3 424 12 112
4 535 12 115
o MMA] [ ATBN] /| CuCly] { bipy] = 1001326 ( ). [ MMA] {[ Cymim] BF,] =1 :3( ), T=80C, 37h
,Zhao ' , AT-
RP . R .
ATRP s , , .
3 %iE
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Application of Ionic Liquids as Solvents for Radical Polymerization

LI Da, ZHANG Yu mei, ZHU Fang liang, WANG Hua ping, WANG Biao
( State Key Labomtary for Modification of Fiber Materials, Donghua University, Shanghai 200051, China)

Abstract:; lonic liquids are organic salts that ar liquid at ambient temperature. They have attracted much atten-
tion in both academia and industry as nonvolatile, recyclable media for a wide range of chemical processes including
extraction, electo themistry and organic reaction. As a reaction media, their ion structure, high polar and viscosity
pwoperties have leaded to significant improvements in rate and yield in many polymerizations. These also have a influ-
ence in molecular weight and polymer structure. In this work, the free radical polymerization and the atom transfer
radical polymerization ( ATRP) in which ionic liquids were used as solvents are discussed mainly on the basis of the
kinetics, mechanism and the polymer structure as well as the recycle of the ionic liquids according to the results pub-
lished in rcent years.

Key words: lonic liquid; Radical polymerization; ATRP

(L% 24 M)
The Research Progress of Photo electronic Functional Material of
Unsymmetrical Phthalocyanines

PU Hong ting, ZHOU Kan, YANG Zheng Jong
( Institute of Functional Pobmer, School of Materials Science & Engineering, Tongji University, Shanghai 200092, China)

Abstract; In this paper, the synthesis methods, particular photo €lectronic properties, and characterization of
unsymmetrical phthalocyanines were briefly intioduced. Their recent studies in organic non dinear optics, molecular
rectifiers, and gas sensitive sensor were reviewed . Several effective suggestions to synthesis of unsymmetrical phthalo-
cyanines were presented as well.

Key words: Unsymmetrical phthalocyanines; Synthesis; Non-inear optics; Molecular rectifiers; Gas sensitivity

Sensor



