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Synthesis and characterization of PMMA-b-PBMA-b-PILs

triblock ionic liquid copolymer
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Abstract Macro-RAFT agent, poly(methyl methacrylate) was synthesized by reversible addition-fragmentation
chain transfer(RAFT) polymerization using S-dodecyl-S’- (a,a’-dimethyl-a"-acetic acid)-trithiocarbonate as the chain
transfer agent, AIBN as the initiator. PMMA,;-6-PBMA ;;-0-PDMAEMA 55 (poly (methyl methacrylate)-6-poly(butyl
methacrylate)-b-poly ( 2-( dimethy lamino) ethyl meth-acrylate) (subscript was polymerization degree), triblock
copolymer was synthesized by a sequentially initiating of BMA and DMAEMA,in the precence of macro-RAFT agent.
Index of molecular weight distribution of triblock copolymer was 1. 32.The triblock copolymer was also characterized
by 'H-NMR and FT-IR. Then, triblock ionic liquid copolymers with different counterion (Br~ , BF; . TFSI™ ) were
synthesized by the quaternary ammonium reaction with bromobutane and then anion-exchange with Lithium bis
(trifluoromethanesulphonyl) imide (LiTFSI) or sodium fluoborate (NaBF,).The electroconductivity of triblock ionic
liquid copolymers was also studied by AC impedance, PMMA-6-PBMA-b-PILS membranes showed the ionic
conductivity was up to 107°S/cm at room temperature.
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AR 3 W, ME A G R N N-ZH 3 %
(DMB)JIMA 3 ANRE R GEN 1.2.3) . 1R &
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A [ R w2 SR A 0. 2g (1. 8mmol)
NaBF, 4k4EF 50°C ) I 8h, )2 i 45 )i 78 £ 2 &
Perp ULvE, TR EEE; m 3 S P A 0.2¢g
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FEE R R E MMA #17 RAFT R4, 15 24 X%
O3B Ay A A B PMMA-CTA, 7E 60°C 41
T, L PMMA-CTA K4 F 557 5] . AIBN 2 5]
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CTA ) FT-IR 3% E o] L& H: i T 2996cm '
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AR BN 1732em " b B BH 2 1 1 ¢ B A 4
PRBN W5 7 F 1449cm ', 1388em ' Ab iy i 19 & F
MMA 548 550 b F 36 550 35 1) 25 il B 20 0 5 7
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M PMMA-6-PBMA-CTA ¥ & % Bl % & £ B ik
ARARL BB S B IO FE A AT C—H A% A 45 ik 3 2 1A
BiRIX . N PMMA-CTA i & o 0128 3] iy i & 2
S H L R W FR (2996em ) 5 XEFR (2951em 1) i
AR sh 51 R 1 I, 7 PMMA-6-PBMA-CTA i
K, AT 2988em ' .2959¢em ' .2932cm ! 2874em .
2851em™ " Ab BT R AR IR P WL R AF A A
C—H Y% FR 55 58 FR i 45 4 20 51 8 19 5 AE 12 1
g T RV R I A R T i BE R Fal kAl 5
PMMA-6-PBMA-CTA # .. PMMA-6-PBMA-b-
PDMAEMA 7 2822cm 'l 2771cm "2 H B T A
A C—H fgnfikshm i, Bk, N FT-IR % &
ALLLTR] 42 0 W fE 7 =i Be 2 R W), 4 & FT-IR.
"H-NMR 5 GPC iy FAFE&5 R T AL, o) &l T =
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12. 04°C s PMMA-6-PBMA (WL ith £k b) fY 3% 385 1k 5%
AR BE S 30.09°C s A S = B4l 43 5 » PMMA-b-
PBMA-6-PDMAEMA (UL il 28 o) 1% 3% 55 {1k % A5 R
JE R 26.74°C. DSC 4 #7 H WCUE B A7 76 = ik B
G5t .
2.6 PMMA-b-PBMA-b-PILS #J FI-IR R1E

K 5 % PMMA-6-PBMA-6-PDMAEMA (a),
PMMA-6-PBMA-6-PDMAEMA (Buw) Br[ % BCP 2
AL TE WY, B F 8 Br ] (b). PMMA-b-
PBMA-6-PDMAEMA (Bu) BF, [ %} BCP (Bu) Br #
T8 F 213 8 ) 85+ 4 BE, By =it B PILs (o).
PMMA-6-PBMA-6-PDMAEMA (Buw) TFSI[ X BCP
(Buw) Br #1475 T 28 815 3] ) B 7 b TFSI 1Y =ik
B PILs (DB FT-IR 3% & .t B AT g 28 (b)
BT W E] 5 il g Cad A TR Y W0 0 A1, 47 F
1732cm " Ab Y Bk A e Hy T 2 Ak S N Y & AR )
W RS S E 1731em ' 1625em b4yl 2 A4
I, 3iF 52 T PMMA-6-PBMA-6-PDMAEMA (Bu) Br
MIFETE s 2R Co B T W22 31 5 il 28 (b AR ] 79 12 i
14N 76 1034em 1 1084em ' 4L IA 5 W2 3| BF,
BB B AE %, GIE 52 T PMMA-b-PBMA-6-PD-
MAEMA(Bw BF, MfF7E; & (DB T W 5
iy 28 Ca) AH [R) A9 W WiC 06 A0, 7E 1352em ! . 1189¢em !,
1059cm A WLZLE] TEST BH B 1 B9 W o i, IE 52 1
PMMA-6-PBMA-6-PDMAEMA (Bu) TFSI B 77 1E .
FT-IR 3% & 53 B Uk B 820 & 1807 40 il & A I8
Br \BF, .TFSI M = BERAE TRAEKILEY
PMMA-6-PBMA-56-PILS,

a
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b
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W
BCP(Bu)TFSI
d
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PMMA-5-PBMA-6-PDMAEMA (Bu) TFSI(d) i
FT-IR % &

(## : PMMA-b-PBMA-6-PDMAEMA i 5y BCP; PMMA-
b-PBMA-b-PDMAEMA (Buw) Br f# 5 & BCP (Bu) Br; PMMA-b-
PBMA-6-PDMAEMA (Buw) BF, fii 5 & BCP(Bu) BF, ; PMMA-bH-
PBMA-b-PDMAEMA (Bw TFSI # 5 > BCP(Bw TFSI, LR [d] )

2.7 PMMA-b-PBMA-b-PILS K H 5 =il E

Kl 6 4 PMMA-6-PBMA-6-PDMAEMA (a) .
PMMA-6-PBMA-6-PDMAEMA (Bu) Br.PMMA-6-
PBMA-6-PDMAEMA (Bu) BF, , PMMA-6-PBMA-
b-PDMAEMA (Buw) TFSI A58 Jii AT 3% &l . = 4 X
Sy a2 b R E Y ey N L, i AT,
PMMA-6-PBMA-6-PDMAEMA HJ N A 2010Q;
PMMA-6-PBMA-6-PDMAEMA (Bu) Br 9 4 B K
1060Q; PMMA-6-PBMA-6-PDMAEMA ( Bu) BF,
B A B8 250Q, PMMA-b-PBMA-6-PDMAEMA
(Bu) TFSI #  BHL R 160Q, AR 48 2 X (1) H &
PMMA-6-PBMA-6-PDMAEMA (Bu) TFSI ) %
B3 RA[ K 1X10 *S/em, 5 PMMA-6-PBMA-b-
PDMAEMA #f It , PMMA-6-PBMA-5-PILS H 5%
B A, F R O PIL-BCPs I fE7E 8 T8, A
AU TR G W e i o R TP B A AR TR
A% i A 2R W Y H S R ] G, X e
P B ¥ TFSI 19 PIL-BCP A3 KM &+
B S, X AT AEJE N TFSI BH B 14 %58 1Y e f
BB PR B R O SR R TR AR e .
XA W PMMA-6-PBMA-b6-PILS T 45 1 4 45
CHZ %), a] gl 48 05 T i — 20 48 s R W i

- BCP
- BCP(Bu)Br

| - BCP(Bu)BF,
75007 . BCp(BuyTFSI

-Z"1Q
wu
g

0 /7'760 \1/4-'00 300 TR0 500
210
K 6 PMMA-6-PBMA-b-PDMAEMA .
PMMA-b-PBMA-6-PDMAEMA (Bu) Br,
PMMA-b-PBMA-b-PDMAEMA (Bu) BF, .
PMMA-b6-PBMA-5-PDMAEMA (Bu) TFSI /Y
22 it B BT 3
G = Z" 0y 4 A% A A 5 38 BELE 4 52350 5 2 Ay A o v M 52 3 B
E/AID A1)

3 i

()i i RAFT R & i #l % T PIL-BCPs,
RAFT L RB S I8 45 5 5 W 19 AH T 43 F ot 5 453 2 A
i) 5 B L I SR A =

(i@t RAFT Jrik & BT & A W85 B 3%
PERE B T RE MR E B — ik BE LR Y PMMA,-6-
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PBMA ;;-b-PDMAEMA 5 . 3£ B ¥y k1 % 43 1 i & 43
%% (PDI=1. 32) ,

(3) 38 i Xf PMMA.,;-6-PBMA,;5-6-PDMAE-
MA 2 8 F 4615 3 53 51 %5 F Br \BF, \TFSI X i
T = BER G B AR LR Y PMMA-6-PBMA-
b-PILS, & i N IHLRYH SR A AF] 1X10 *S/cm,

(D FE—E 5T, o Ko7 H 4%, PM-
MA-6-PBMA-6-PILS F 3 ¥ & — % (W13 )7 94 K &5
B CRRAR L RR VB O RGE ) . M A AR TE R =
i K WU S 45 M I PTLs 5% B AR B4R 1B il o 48
1A 5 - Y 3 R 0% B v A ORI S R s T MY
15 43 il BERG B A MORE I B 2R AT R A R A R AT
Y BLAR P BB FH T [ 4K Ha fige o
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