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H— i B A A BV A A O R A (R R ) o —
ST REAL , RIS, T 55 — b i BE (4 4 900 4
R s 4 ) 5 17— b i B 0 S VA, 7E K 4% T i
5375 Be b AR 23 B IR BG4S 1 16 R W, B T A
T FIZ RS TR o) 46t 6 BB A 40 Bk 10 445 #
Mt T K 1 1 i

AT, B S T 0 B M,
SR I e b 30 5 15 k950 52 O A #4 HHH R F BR
e, 30E— 2 LI 5 5 R A B T 0 B S K4y TRl R
F, L 2,2 - I I/ SR AL I S A Al TR 2 T o R
THR H i B B A (ATRP) [ R, 51 & B 5 79 0
2 = 98 £ T ( TFEMA ) 1 3 D9 s 1R 2-( = P L g
S HE) Mg (HEMA-ums ) 84K 658 Hoof | 76 ) 4
o A F S DS TR = 9 2 T T A 4 U B 1 %
PR T3 2 P R R 2-( = W R ) 2
Tl i BE A K A, T 7 43 TR R ST i — 45 D e
Te iy Ee 3L, B3 b 5 ATRP R4 IR A 5 fiE 3%
L9 53 F R Pl-g-P(TFEMA-co-HEMA ) | gl 4 £
a4 5 B KB AR TR 0 S RS T A
R IE 57

AN BENS B A — R B2 I P 1 HLJE G
AR BLAEFH e Bl i IR e o R ) L4 T R A
HE W L 20 A B 25 458 R I B S 30 4
BN S A W I A R B M BE I SR AR E
L, W NS R A AR A T
ks 25 L 00 2 A e i e PR B T S T A
O BEREHE AT 3R 2 45 F e it K i ol
KR TR [ 5 A (ATRP) 18 fif % I ek T
B (N-5 N S A BERE ) (PNIPAAm) R4 9k, I
H 4T PNIPAAm 2P 36 T 78 5 — 28 1 57 A
Fe M3 v 5 1003 26 11 2 ) A A . 3R R
R 0 58 B, 5 O B 4 e TR L, B ) Y
5 TR X 2T 4 B 11 5 % R ek R R AR PR ke, AR S
EHGE TR KA F 0 L, 22 ik — 4

W BE O BE AR B 2R AR 2 7 R ( Plg-

P(TFEMA-co-HEMA-P) ) ,3F % % 1 i 5 ) K &
Y153 ¥ Il 9 45 K AP fE

1 LIEER4y

R 7 R 4k
X FR IR B M al, RE T R SRS dn ik T
WEIE BT, BT 5 AR B, o3 A 4l VLR s S AL T
B2 w1, B8 8130 I U6 25 18 4 R 5 2508 00 HH
S F 2R U R K R A, T
S0°C EL2s T4 12 W™ 5 250 5 T BE IR, 99%
Acros , fif FI HiT U 2818 ' HE NG 2 — B 2T, =
98.0% , Wy /RIS AR AE LA A BRA R SEHIEC
P 2 MU 25 b B AT BT s M 4R 5T, SRS A
T AN NaHCO, ¥ H RS 44 v 5 A 1 BELSR 7D, 3
A NaCl Z 41 F1, i TFEMA 2 87 5, dc %
TFEMA 2, I TC /KR EE T4 4 h 5, R 2210
LN IR TR 2 TR (HEMA) |, =96. 0% , [l 47 T i
R, Bk AL BE 5 vk 5 TFEMA A [R] 5 F L D9 45 1R 2-
(=W ARSI ) 218 (HEMA-tms) |, 5250 % H i,
HEE N TR % BRI e S kD I A = 2 i, UK
VBT 1808 = B B R BE ,25°C TR g 12 b fiff
FH G H 2518 5 CuCl,99% , Aldrich , 7£ UK i R Hh fin
e BOCHEFE 8 h, SR HITC/K SRS 15 R &
W pH =7, % i B2 TR CuCl, ,99% , T
KA TR AR R I L b, B
2,2 -BEIEBE (2,2 -bipyridine) , 4> b7 4li , [# 25 4 A
e XA R A A, B AR — T, =
98% , I i Lt 2 W) B H A BR 2 ) A o s 22
Y (/N o VT WL | K =23 7. BN~k A T
12 h J5ZE BN 3N, N/ - 1 5L H iz ( DMF) |, 43
Brati, K& T 404k T AT BRA |, JooK i iR 8¢
T 0I5 ZE AR AL s NI, A M A, R T
BFEEAA A RA A, S A 12 h 572808
it FH 5 V- HY S5 Dbk 0 o ) 4 BT 8, R e T R ORG24
T A BRA A, S AL 12 h 5% 78 18 fif
FH s W28 bl VT 0505w e Ak T A FRA AL 18
IRk 25 1
L2 Wik R &N

FTIR, 3% [ Analect 2 & RFX-65A {57 728
ool AR Y4 ;' H-NMR , f§ Bruker DMX- 400 4%
WEAL R AL, WO 25T, HEMWKE R 1 wt% ~ 3
wt% 5 155 sAX, SCGX X4 18 fltda s AN, b Ok
AR TR 25C M E A M, £ 1°C;TGA,
AEE P23 M R ] Perkin Elmer Pyris 1 #4725 5 4
B, #£ 4 B 5 ~ 8 mg, & X, i BEIE Hl 30 ~
800°C , F} i i % 20 K/min. DSC, £ [H TA /A
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Q200 7R Z FAM AL, FES T 4 ~ 7 mg, AAA,
ELfRST B EN —50°C L 10 K/min (1 3R FH il &
150°C 5 300°C (45— FH) , PR FF 3 min, K5
150°C 5% 300°C ) 50 K/min [ 5] - 50°C (45 —
RENR) R FE S min, JH BRI s, SR 5 A - 50C
Pl 10 K/min F i #] 150°C 5 300°C (4 — %k 7+
M) - DA R TR IR G AR s B0 R A A AR
Tl 35 A5 78 IR E
1.3 44-Z5EA-BE=FBKR(DHTM)N &
R 44k

ZHOCHR[21 1 0y 7 s A an i 1, = SO AR
VA AR T B A RF 50°C 38 &K 30 min, il A X
FRIL A 12,212 g (0.10 mol) , 2K 37.252 g
(0.40 mol) FIELFEZ/E 1. 296 ¢ (0. 01 mol) , SR 5

HOOCHO + QNHZ

Fig. 1

1.4 RETREPIMENK

el 2 g 3R W0 g 1) 5 8 o UL SBURL + i 2R
%30 min, fll A .} ¥4k DHTM 5.807 g (0.02
mol) , N-FH L L I A il 5O mL, 5 $ i — il 5 14
SEEVE . R VU R iR 5.082 g (0.02 mol) £ =
OB e R BEPE BB 3 h A 25
mL T IR A WITE 200°C v f o A 8 R
12 h DL b B AR R 7K i i Dean-Stark 3% 5¢ 4

H
N~ )~ ) HOOC@COOH
+

HOOC COOH

OH

O (0]
AOA-OH-t
NMP r.t. j@: :

T2 135°C , fE AP RN 3 he [ 45 e
Mz %, INA 20 mL 2B, Jin# 2 80°C , ¥4 ik B
ART=H 1 CE R, BT SR g A Ok, T
YRR E - FAR N 15 I FAR LN 107 Nl T ek |
61.5% . KL=y 1 & B Uk % 22 TR LA R 25 R ) g 1Y)
AN, 258 T K e i LABR 25 88, 15 & 1 o 45
( MR A 4 DHTM f 31375 95 e 1 , 24 40 g/
500 mL) , 28 =R 45 fRAE 15 B S A RE Y]
FEY) DHTM. 7= 4 % i B 25 T 4§ 24 h, j= RN
5.598 g (38.6% ), ¥ tiH 202.5 ~ 204C. 'H-
NMR (DMSO, §):9.15(1H, —OH) , 4. 87 (2H,
—NH,), 5.04 (1H, —CH), 6.83 ~6.43 (12H,
Ph-H).

H
(C,Hs);N-HCI

—_— = >

OH
DHTM

Synthesis of DHTM

R 25, SR 5 AR SE AR ZE IR IR 26 2 A i W OR. [
58 G A W WUTTE T W B, 7800 1= i Uk 4
J5 B0 538 ,80°C FLAS T4 24 h A5 3 2200k ) R 1k
W . 7 %= K 8.373 g (88.7% ). 'H-NMR
(DMSO, 8): 9.39 (nH, —OH), 8.36 (2nH,
—CO—CH=C0—), 5.69 (nH, —CH), 7.48
~6.75 (12nH, Ph-H).

HOOC COOH

OH
PAA

0 O
OO
OH !
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200°C
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Fig. 2 Synthesis of polyimide with hydroxyl groups

1.5 PI-Br KXo F3|lZFIME K
BEEWRE 1.003 ¢ (2.1 mmol) & F 50 mL

M e rh, S 4P R (E 10 min PRI 290 55 T
IR 1.449 ¢ (6.3 mmol) , 55 W 0 P o A il =
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O B TR £R 1) G AR ARV B, PR 4F 0°C L 2 h,
T ARSI 12 b 5G W) W Uk S L UE TR
g S EWRIRIETE30°C T~ B2 T4 12 h 153
BEOANEGY AR R R 1.079 g (82%).
"H-NMR (DMSO, &§): 8.38 (2nH, —CO—Ph-
(H)—CO—), 5.90 (nH, —CH), 2.04 (6nH,
—CH;), 7.69 ~7.19 (12nH, Ph-H).
1.6 4 FHRl(PI-g-P(TFEMA-co-HEMA) ) &
X

3 k4> F Rl Pl-g-P ( TFEMA-co-HEMA ) 14
AR 2 . FREL PI-Br 0. 152 g(0.24 mmol) |

TFEMA 0. 617 g(3.67 mmol) HEMA-tms 0.742 ¢
(3.67 mmol) \2,2"-BRtIE 0. 076 ¢(0. 489 mmol)
T R BE Y — 3, A 30 mL DMF % fif, % 14
PR 1 54— B i A CuCl 0. 024 g(0.24 mmol) ,
CuCl,1.2 mmg(0.012 mmol) Fl i+ T J5 % ¥ It
SR, 23 5 R 20 ming, WA A —Hh
2 —HUR A — RO S S BRAE 3 W IR WO IR
i WA W, 4K 2258 < 10 min J5 % &R T — i
P I A EB 51 B CuCl i — Sy, V45 W 1 £ 28 ol
B . 60°C R R 20 h, W B FE AR AL AR K. )
V7 25 SR I N7 20 FH VR R VR SO, 8 s A, T

Pyrldme N |
)

DMF, TFEMA, HEMA-tms
2,2'-Bipyridine/CuCl
DMF, 1 mol/L HCI

(0} 0}
O O

Dioxane, TEA, CuCl,
Diethyl chlorophosphate

0

Br

PI-Br

CHy
|l H,
H3C—:(‘3:—C—O—C—CF3
S
CH, ¢

0
H, I

C—C—C—O—C —( —O—P—OEt
~+

Fig. 3

£ |

Br OEt

Pl-g-P (TFEMA-co-HEMA-P)

Illustration of synthesis routes for PI-g-P( TFEMA-co-HEMA-P) with phosphate groups
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AE BB WA O T R AR R K R B BRI, T
e FF B AR R T DMF b 00E T 28 K b,
W ITVE—IR M — T8 3 WO S48 A, 15 2 1 6 Y
B4 W) Pl-g-P(TFEMA-co-HEMA-tms ) 0. 844 ¢( 2
& 2 % %K 50.9% ). 'H-NMR ( DMSO, §) : 4. 61
(2ynH, —CH,—CF,), 3.89 (2wnH, —CH,—
CH,—O0SiMe, ), 3.71 ( 2anH, —CH,—CH,—
OSiMe; ), 1.87 (2xnH + 2ynH, —CH,—C—
CH,—), 1.03 ~ 0.81 (3xnH + 3ynH, —CH,-
(CH,)—C—CH,(CH,)—C—), 0.08 ( 9nx,
SiMe;, ) .

W bk 2D BRAT B 1Y A V)V i A2 DME b 4
FET MR K 2 WA R N2 EE MRS R 5
TN 1 mol/L HCI i ¥ Wy 5 2 ¥ , 30°C 4k 2 4 1
FRES b W R G MW 2R A BLO B
T4 8 R T DMF, JLiE T 2818 K b, b it
TE—IE M — T3 I BB AE ., B R RS
Y PI-g-P(TFEMA-co-HEMA) 0.677 g (95.4% ).
'"H-NMR (DMSO, §): 4.84 (xnH, —OH), 4.62
(2ynH, —CH,—CF,), 3.90 (2xnH, —CH,—
CH,—OH), 3.56 (2xnH, —CH,—CH,—OH),
1.86 (2xnH +2ynH, —CH,—C—CH,—), 0.96
~0.76 (3xnH +3ynH, —CH, (CH, )—C—CH,-
(CH,)—C—).

1.7 P& FE Ih g€ L 4 F Rl ( PI-g-P ( TFEMA-
co-HEMA-P) ) & FX

S RN E 3 fr k. #E 100 mL B oA
PI-g-P(TFEMA-co-HEMA) 0.659 ¢ (0.2 mmol)
JIA 50 mL SN P 3R & W), vk T A
=20 0.607 g (0.06 mol),CuCl 0.015 g (0. 15
mmol) , & MEH2 — £ WE 1. 035 g (6 mmol )/ 4% /N
5 mL (iR G Y 1E 20 min PN, 3560 1212 05 0
FIEWR TN S ORI R E Y
VA VR0 3Z e 7L A YRR L R N e BB S IR R UK RN 2
h SR J5 Tt 2 30°C J . 12 he [ I 58 B H W
(1) ER VA WAt U, B A5 DR DL TE T ZE K P B0 Uk
V& H M R OR FLYR VS DMF Hr BT3E T 25 18 K

SIS J 3 USRI, 51
0.7P4 g (88.7% ). "H-NMR (DMSO,

nH, —CH,—CF;), 4.10 ~ 3.90
~_CH,—CH,—0—PO—CH,—CH, ),
(2naH +2nyH, —CH,—C—CH,—), 1.25

(6fnH,—PO—CH,—CH,), 0.96 ~0.80 (3xnH
+3had 0 0 0 . (CH,)—C—).
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P4 S SR G IV i (1 8 37 i 21 A0 S 1R, 1723
F1 1780 em ' 2 B FR €= O fl X FR A
ot K A 45 4% 30 0 R AE W i 1372 1 727 em ™ 43 )
JE VB BA rf C— N 1% e 247 60 25 i A 3 1 R A R
i ,1604 F1 1513 cm ™' J BB M 45 E 2R IR
W W0, 7F 3373 em ' HY BHLAY G W AT U6 Sy B B
e b T3 5 5 1) AN 6T R el 44 41 2. I e B R IE I 1k
s 4 77 78 78 20-3IE B 38 T 0 Jie 45 #2208 G, T L
At i T v W A BT e TR 1) 5 - 41 B 1 1660
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Fig. 4 FTIR spectrum of Pl with hydroxyl groups

B S(A) g PLIY H-NMR ¥ [&], 4% i 1) 2 40
U L 7 a R R A AL R B W ¢ SRy U
C 15 F U, b S 7 32 0 e 3R b R PR R T 0,
f.d il e g DHTM 3R (1 {3 B U, 4 g 4 20, 4%
BTN Ak RS S (A) BF i, 3% 8] v
A7 % B8 B W 9 i —(C = 0) —NH—AI COOH
(9 IR T I, ik — 5 3 W P 0 b A R I R 25
U T 0 e £ 5 4 30 e 1k
2.2 PI-Br X#FSI&FHE K

PI&EBE b i W 6 5L 15 2-350 5 T Bt 35 76 ik
w2, A5 F B 5 Y 3R I8 i (PT-Br) , H:'H-
NMR J 4 W (g P48 2>t 18 5(B) . Xt &l
S(A)FI(B), A AF i PI-Br [L PLIS/N T m (8
2.04) kb Ry BT (6nH, —CH,) , 2R IR R T U
WRA T iR, PR e A1 d Ak 23R 1 i i 1
PRI 37 S 422 b T 5 1 IR 3 19 8% 5 kL j &b L f R e
W BN j . a (89.39) 4bYIE (nH, —OH) %
A 5E AT 5, 7 U BTk 0 e e B I A AE B 40 95 O
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Fig. 5 "H-NMR spectra of PI (A), PI-Br (B), Pl-g-P(TFEMA-co-HEMA) (C) and PI-g-P( TFEMA-co-HEMA-P) (D)

recorded in DMSO at room temperature

WA W 2-0 5 T BE s B, i A A PL-Br (9" H-
NMR 3% ], AT DU HE o A 1158 s PT b s BE kA7
TRAC SN 203 15 ] ) m &b (6 2.04) Y LR
WSy PI-Br 435 1 0] 5 55 1R AR < 09 fie - 9 Y 5E
B I, T b (6 8. 38) Ab i i Dy R
T S g 53 % - 55 0 e PR 3 R B L PR A
T B AL . DR VAR B R AR R 1, g5/
Iss 3o TR (TARERE B LA B) . S5 R 3R
WAL 2K T 98% , 3 W] PL A sy Ay 2 ik 6 A
2-950 5 T R AR
2.3 5 FRI(PI-g-P(TFEMA-co-HEMA ) ) 1 & BX
A TAEF M EE b5 R PL-Br 2K 4+ 15

K37, CuCl/2, 2 -bipyridine A {f 1k 7] , DMF fi i
R, KA 7ol kS 2 R iR g Sor oy 1015,
fE 65°C T~ #E4T ATRP f2 W 45 3] 43 kil , A4 =2 N;
BB EL L3 1. B RS AL SR 0] i EE ) 2 T E
1 MESE T 4 FhAS [ R 7 2H 80 43 el 1
b3 AT LLE AR AR ik 3 40% L) b i
JIT ) 2 B A e T 4 R B R A Al R R L X R
SR AR SCA R TR AR SR B S B Ry 5| R N
PER B R s A R B 8t , it L A AR5 78
R G B BN £ 22 T A A ) RURE 2% 1k I 1 MR 23 45
612020 (BB 2 AR DP A3, A SR A o7 BEL
HUR WL b R A R R 3 v T, B LSRR Y
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AL TR, 3R 1 45 R SR W] MR A & 14 7
il 00 e e R 3 ok 9 4 0] e o o e SR AR L
AT A 25042 ) 2 5 23 1 il 45 4

Table 1 Polymerization data for Pl-g-P( TFEMA  -co-HEMA ) with

different compositions®”

[ Overall monomer]/ [ Mypgya ]/
X’ y" Con (% )°
[ Initiator ] [ Mypyacme
10/1 1/1 3.8 3.8 76.1
30/1 1/1 7.6 7.6 50.9
2571 1/4 2.4 9.5 47.3
50/1 1/1 11.2 11.2 44.7

“Reaction condition; [ CuCl]/[ bpy] /[2,2'-bipyridine] =1/1/2,
reaction temperature =60°C , 20 h; " Evaluated from conversion based
on gravimetric method and ratio for both side chains based on 'H-

NMR; “Conversion (% ) based on gravimetric method

W ke, ] H'H-NMR X} & % 09 Pl-g-
P(TFEMA-co-HEMA) Z5#4 #4717 R AE, b7 0 %
WA A J WL S (e ) .o 08 Ry Rl 1 R R Ak
SRS 0 W5 = ARAR C Y b B 0
p Ml q Jy HEMA Bt Iy 53 A4 1Y CH, i ,r
IR 7 EHE Y CH, (78, s A A7 A I, &R
J IR T EAE B CH, {7 F% , 20 6 1 D IR 2 il
T 9 o B A SR B ) 3% B T SO ], PTRE R Sk -3k
o k-RBAHE , $ 3 CH, b7 ML 2% R 55 m # .
%t E P H-NMR 3% 9, gt ab 3411 3% A & £ P
FHE R FFAE AL 2 AL | 0 PR A 3 Bl 0 B A
HUOE R R R R R T X TE RS
YR BARZRE W B T X — s 4 5
S MR 4 B o (—CH,—CF,) F1 p (—CH,—
CH,—OH) =¥ o (—CH,—CF,) fil ¢ (—CH,—
CH,—OH)2 b mi L (1) Z % F U5 15
Z W L0, =100, ] DU B S B G iR 5 2
FIVEE 0 HOAE . 3R 1 25 5K 3R B3R5 Wl 3 o A0 5%
) B 48] 5 1 o B 80 ARk L B AR — B0 U BH A% R
A 22T T o B ) 3 R R 22 N R
2.4 % FRl (PI-g-P( TFEMA-co-HEMA ) ) {

FIH 7R 22 #1410 (DSC) A F 4 Ay
(TGA) 23z, , /5% 1 Pl-g-P( TFEMA-co-HEMA )
Gy F Il s R NI 6 T LLE 1, PTEEAR T
300°C LA F I A & B 9% B A0, DHTM R &
TG 14D 2R O IV e B 35 A Uk R AR A vy, B DR A T =
G BRG] 7RG W o FHEE R 3, AR T
5 | T 2 R AT 3R I Y, A S 1 2R I

o3 FEERIPERE K, B L 3 38 0 T B Lb SOk it =R
FIR B = B 50 4K 19 3R Tt W % B9 248°C " AN
246°C " B, N 6 TS, 4 I i B B Ak R g
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Fig. 6 DSC curves of PI and PI-g-P(TFEMA-co-HEMA )
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Fig. 7 TGA and corresponding DTG curves of PI (a), Pl-g-

P(TFEMA-co-HEMA) (b) and Pl-g-P( TFEMA-co-HEMA-P)
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Fig. 8 FTIR spectra of PI-g-P ( TFEMA-co-HEMA ) in the

range of 400 ~ 4000 ¢cm ~' (a) and enlarged FTIR spectrum in

the range of 400 ~2000 ¢cm ~' (b)

x 1200 = 58.5%

472

Table 2 Data from TGA curves of PI-g-P(TFEMA, (-co-HEMA, ()

Pr 2 BT EE R it ) . BT 7 B TGA A O X il
Giit ok 3. M PL gy gk MOt B CR

12 +3 x4 -1 ., . .
LR A A5 R

Data of TGA

Weight loss platform

Weight loss of chain segment

Loss of chain segment

() (%) (%)
125 ~250 32.9 33.4 —COO0—CH,—CF,
250 ~500 51.4 50.2 Remaining portion of brushes
500 ~ 800 6.3 6.5 PI backbone

Table 3 Data from TGA curves for PI, Pl-g-P(TFEMA-co-HEMA ) and Pl-g-P( TFEMA-co-HEMA-P)

15 2m| 3u|
Weight Weight Char
Sample Start Max End Start Max End Start Max End
) ) loss loss . . ) yield
(¢) (¢) () (C) (€¢) (0 (C) (€) ()
(%) (%) (%)
PI 328.4 369.5 425.4 2.45 427.3 643.1 800  54.94 — — —
Pl-g-P(TFEMA-co-HEMA ) 118.6 178.8 254.4 30.95 312.5 425.4 496.1 50.40 498.0 571.8 734.6 10. 15
Pl-g-P(TFEMA-co-HEMA-P) 173.3 245.2 310.2 41.67 310.3 381.7 495.2 42.91 — — — 11.01
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Table 4  Solubility of PI, PI-Br, PI-g-P(TFEMA-co-HEMA) and PI-g-P( TFEMA-co-HEMA-P)

DMF NMP DMSO Pyridine Dioxane THF CHCI, Acetone CH,;OH
P1 + + + + + + + + + +° —* — — —
PI-Br + + + + + + + + + + — — — —
PI-g-P(TFEMA-co-HEMA ) + + + + + + + + + + + + + - — —
PI-g-P(TFEMA-co-HEMA-P) + + + + + + + + + - + - + + — —
Note: concentration =1 wt% ; + + : Soluble; + — : Partly Soluble; - - : Insoluble; * Heat to 70°C
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Fig. 9 FTIR spectra of Pl-g-P ( TFEMA-co-HEMA ) and
Pl-g-P(TFEMA-co-HEMA-P)
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SYNTHESIS AND CHARACTERIZATION OF MACRMOLECULAR
BRUSH WITH POLYIMIDE AS BACKBONE

Ru-feng Lu'?, Ji-wen Hu', Gan-wei Zhang', Ding-shu Xiao'
( Guangzhou Institute of Chemistry, Chinese Academy of Sciences, Guangzhou 510650)
( Graduate University of Chinese Academy of Sciences, Beijing 100039)

Abstract The macromolecular brushes, PI-g-P ( TFEMA-co-HEMA-tms) was synthesized via atom transfer
radical polymerization( ATRP) ,using polyimide with bromide side-group ( PI-Br) as the macroinitiator and 2,
2'-bipyridine/CuCl as catalytic system, trifluoroethyl methacrylate ( TFEMA) and 2-( trimethylsilyloxy ) ethyl
methacrylate (HEMA-tms) as the comonomers. Pl-g-P ( TFEMA-co-HEMA ) with hydroxyl group in its side
chains was generated by removing of trimethylsilyl groups under mild acidic condition. Finally, Pl-g-
P(TFEMA-co-HEMA-P) with phosphite groups (P) in its side chains was further synthesized by reaction
between hydroxyl group of side chains, PHEMA and diethyl chlorophosphate. The structure of the resultant
brushes was verified by' H-NMR, FTIR et al. Differential scanning calorimetry ( DSC) and thermogravimetry
analysis (TGA) were used to evaluate the thermal properties of the resultant macromolecular brush. The results
show that PTFEMA chain segments decompose at around 120°C , and the PHEMA chains decompose at about
250°C ,while the decomposition of PI backbone is over 425°C. The structure composition of the brush Pl-g-
P(TFEMA-co-HEMA) analyzed from TGA has a good agreement with the result calculated from 'H-NMR. The
solubility tests indicate that the composition of the side chain has significant influence on the solubility of the
brush.

Keywords Polymer molecular brush, Atom transfer radical polymerization ( ATRP) , Phosphite





