2014 4 5 A
B35% H3H

O K AR (% W)

Journal of Zhengzhou University ( Engineering Science )

May 2014
Vol. 35 No.3

XEHS:1671 -6833(2014)03 - 0031 - 04

RELEH ATRP 5| 2 FIB S A5 R1E

XNX ik, EHA, REW, A¥E, TFF, KRHA
BN BHRHRRSE 15 TR BE IR KM 450001)

B EARARTHSOBMARSGEZAORUBRINFAEEARKRELA KRBT ESRELR XS
T AAGRE, BIBRBERSSTFEELBRAINKASTETAH8000.5FF 54 H 1.26 4k 5 F
ERABR,REA MBI LS 2-8 7 TEE RS, F3 R KA, 5+ F) A A ekt k3% N fe 4
ISP EA T A AT T AR S B A T R R MR ER - FART 2-8F TEELE R
BROYFER R BB fr 2- 8 F TRSEHAFEM G X A, SR B 24 h 28 F TRERREILRGE R
Hp 201 B2 T BEIR AL ETAB R KA T9%.

KHW: RAB; I RAMN2- 8 F THS  HF

hESFES. 0631.5 XHRFRER: A doi;10.3969/j. issn. 1671 - 6833.2014.03. 008

Jo i AN BE T A SN EOR, — e BEHE T, BT LUSCAR

il

RIFLIR (PLA, SRR BN 2SR ) AE B2 F 45k
W S die A I 14 1 AT I A o o0 1 AR fELR
LR A S B O A = AR IRE Xk 40 JHD )R B
PEEL2E , EHLTE A SR A0 W figp sl 5048 X Ll 2 v
O3 T P R AR 2R B R A B2 R T v IR G
— B AT T R A i R R 5 (ATRP)
L TER LR B 7| A SRR M BE 1A K AR 1 2%
PERY IE S Wy, DT B8 HE S K TR A A W AR A
PP I A 5 A S K R B B R 4y
5 A ) A S

SRR & WS ATRP 2 N 2 73 T #E 47 1.
FURT, BN AN A BT i 2 2 s — 2 Ak,

AT 46 AR 2R R FLIR J7  R R], SLR 4
St A IR R AT
B,

HXF TP, — 25 G ORI MR 51 R M 1Y
Sk LU TR B (EURE S A7 1 BT 5 | 500 b 26 B
AU S ) R T T 2 32 v A Rl vk o 7L R 4
BRI R EE R BOR AR > T AR, B
o i R A R 7 A T WA T IR IR IA S
25 AL A L %0k AT LLAS 2w A 2 1 B SR FL
TR, {FL 23 b 7 vk B AR R TU A, SR ] A 7 A2 T

Y5 B H#3:2013 - 10 - 30;1&8iT H #7:2013 =12 - 25

B P, WBOR M2 3 07 T HL 85, 28 3R M
Ak R LR 51 5 () SR by B i v o0 T
A SR FLIR ) A 1K 2 7 B R LR 4 7 12, BE i
B T W RE IR B K o3 1 i A A B 1,
BEAR T A

1 SKIGHERSY

1.1 SRIEM RS

BRI (L -8 R, o F 8525 T1, T
PR IR A PR AR ) 52 - R T BEIR (BIBB,
Sy AT al, B TR ) 5 R AL I A ( CuBr, 23 A7 46,
HRBRHEARAHA).

SR 3 ¥R 3% X ( DPX - 400, Bruker 23
F]) 3 241 40 56 1% 4% ( Nicolet PROTE/GE/460, %
Nicolet 2 &) ; Bt I & & A 1% X & 4 (PL -
GPC50, 955 PL 24 w), THF R A, 2tk R A &
JE I ARTED) ) -
1.2 X\ IE
1.2.1 PLA &9

¥ 150 g PLA F1 150 mL £ 2 A W (pH =
2.5) A R B O 2 B 4. A DL ERAE, 15
FARIE Y 6 A, K R I 750 80 °C i 1 44
R RS d B — a5 o . 8 B AR

EETHE WA A RBHERT IR H (20118430023 ) 5 {0l B 48 424 £ R BT ST E g T H (12B430021)
YEE R A XUSCHF (1978 = ), 55 1] B A A, B M DR 2 Rl 80 4% , W, 2 280 5 7 1) O 85 23 3~ A4 K, E-mail : wiliu @

zzu. edu. cn.



32 TR R A R (T AR )

2014 4

i JHZ AR K U U Z fJm — Wb Pk ) pH L 480
SE NIRRT B AE 40 °C TR B .
RIIRE ARG 3 d BUR—A 5 MR ~ ©,
FFE LA EERAE SRS T GPC 5 A4 714k
1.2.2 PLA-Br #4 &
i £ R FL MR 51 % 57 (PLA-Br) (194 pid 72 40

K1 . SEB AR T o = DR 1= TR
R 3 KR A K PLA(8 g,0. 15 mol) A1 5
e (20 mL) £ 38 2R PR 5T A BB b, 15
PR R B A VK (0 °C) . Rl AR
AE DL T, B i A = 2 % (66. 82 mL,0. 48
mol) ,fi ¥ 0.5 h FE R & . i 18 i 48 15 i W I
SFZERIMA 2-B 55 T Bt (59. 55 mL,0. 48 mol,
H150 mL S HBE AR B ) | SIE 24 h S5 LR
B TUE , Ja AR IROK e U, VR Jn fE K25 TR
Firh 40 C M = .

[e] o CH; O

I | I

OH—CH—C+0—CH— C+OH+ Br— C—cC— Br

CH; CH; CH,
CH: o 0 o
TEA | | I
Br —C—C —o—foCJfO—CH—quOH
0c | ‘
CH; CH; CH,

1 PLA-Br W& T2
Fig.1 The synthesis process of PLA-Br

2 RIE

bl 3 - DURACSE D 8 # R BC ) PLA (PLA
- Br (AF AL, W% 30 mg/0. 6 mL. AR5 A
A B S AR T A HE AT AG N

ZLANCTE R A 5 R AL BT 35 5 )5 T
Z A R LD ARG A BE AT A I

3 #HRE5ITR

3.1 BEBERILBHNEN

2 B N 14 d R IR H R E.
M LLE Y, 7E 6 =5. 105 &by o & 04 , 3% B L
Fp1:3:3: 1, AR 1.00; 78 6 = 1. 548 K &
W BRBELL A 101 AR Ry 2,99, W F AR L
123 fiy AT At AT 23 531 2 A B 408 422 108 Y Y A T
e TE 5 =4.346 AEAEAE — A/ ) DU E 0 T AR
0.12, A 55 K sy 72 JE AH 7 19 vk HY 56 v i &0 T |
ALY 7E 8 = 1. 456 b A7 76— A~/ 0 1 21 04, i AR
o 0.28, 1t 5 AR i Y B AR I A T EE e =T
B 2 GPC K, BEfE 14 d RILBR B 5> T it

48 000, 73 F 1534 1.26.
3.2 3| %7 PLA-Br By 45#4

K3 R RAMS| &AM H R E. fE 3]
A5 25 T BRIV G B R ALER7E 6 = 4. 346
F1 6 =1.456 P NUETE SR, 3k /=& P o SO J I 4k
4 R H R H 6 1) A8 5 SR FLMR 45 F B T ik
MBI AERM W B ASIFRHE. fE6=
1.9584b Hy BT — > /IN ik 19 T 0, 5 J2: P 5 2 70 oK
Ui (1 AN F L ) & AR X UL I R LR S 2-
WA TEIR A AT RN, fERFL MR A w1 W\
JEF.

K4 SRR 5| K 020 40 6 &L i 4
AJH1,3 459 em ' ib fl—OH 13 ¢, iE U] R 3L
2R Sty 1) 2 BT G, T S DR Sy 8 43 oA 4 TR A 1) o ik
TSR AF 76, BT LA F2 2 0 3 5 T8 R 58 &, I A
Iy FETE.

&5 1000 cm ™' ~500 em ™3 [l N B AL
FIER LAk E. BB 5 v LLE H, 78 680
em ™A C-Broig HE L IE LR AP S A C-
BrJt[l. BAh, i 4 dig 3 000 cm ™' ~ 2 700
em ™ b YA TT DU S8 LR P A BB IR R T4 R
FEAE, UL AT LA 2 ] 3 R3] & 7] PLA-Br [ 2544

b
o 0
c H d
HO —CH-—C +0~—CH—C+-0H

CH; CH,
a b
d
a
: J
L L L L
7 6 5 4 3 2 | 0
fifss

B2 BIBE'HZ#®E
Fig.2 'H-NMR of PLA

CH; O O

| I
Br —CH—C —o—c‘ch+o—c‘ch+HOH
a

o)
c

\
CH, CH, CH,
b a
C
J b
M
6 5 4 3 2 1
%6

B3 BEIABSILZFHN'HBZHE
Fig.3 'H-NMR of PLA-Br



X SCHF, % R FLIRIY ATRP 5| A /9 & A5 RAL 33

80r ——PLA-Br
6ok
& 1
Bl N
KE]
=
20
ol ™3 459( -0H)
| | | | | | J
4000 3500 3000 2500 2000 1500 1000 500
WK em™!
B4 BB ZFMIIRIER
Fig.4 FT-IR of PLA-Br
80
607/\’—\/‘\/\/\‘/\ﬁ/—’
Q\\°
=
2 0 —pLA-Br
20}
\ego(cfm)
0,

1000 950 900 850 800 750 700 650 600 550 500

W Eem™

5 B E3(%&7 1000 cm ™' ~500 cm 4T Ah kit E

Fig.5 FT-IR of PLA-Br ranges from 1 000 cm ™' to 500 cm ™'

3.3 HMEBIERSILZF PLA-Br U R EE

2-TR 5 T BRI R LR WY R O L B S s [E]
XF T 2-0R 5 TR A B AL AR e R B
HoAth 5] % 01 45 B 25 B 2 0 R RFLER 1Y 4y
T AT T S Y 5 e 2 AT B SE R O
HET 2- R TR R 5 200 7 T B iR
55 REFLIR I FE R LU A5 e S5 vy IsF 8] 22 ) B 06 &, 45
R55rF 80 8 000 4 R ZLIR 09 AH [F). 4 /2 N i)
] 24 h 2-R 5% T BRI R FLBR A EE/R LR 201
B, PLA o000 AT PLA 5 1Y 2-750 5 T FE IR A9 5% Ak 32 53
Bh 76% F1 78% , 5 PLA, HY 2-15 5 T Bt V5L Y
HALE T9% M LR K. BT LLER R T 2-1R
ST MRS R LR (1) BE IR L8] K sz I ) ) 5 21 5
TR AR Z M R,

3.3.1 2 FTEBEMERKPRIBRILE S
2-BF TR SR X &

& 6 FiT 7 Ry 2-950 5 T Ik U5 1) B O 80R 3R 2L IR
FoA0] 5 5 A 3R M OC R T8 RO IR TE] 2 12 he i) il
T 2R R T MEVR 5 5R FL R 1Y B R LL ), A
FET 2-IR 5 T BRI AR AL MR Y BEOR S Rk
(06 F . A5 A 7, 2-0R0 5 T TR 5L 1) 2 Ak 5 il L

IR S T L L PR n, >4 2-950 59 T It R A 2R L
PRI EE R B O 20 1 Iy die K, mT Gk 21 45% . 4
SRR 205 T IR 8 L), e AL AR PR

45 -
40 -

35+

2- P BRI Y e AL A%

25 +

| | | | )
0.5 1.0 1.5 2.0 2.5

2- R 5 TBHRS RFLRATE AR T
E6 2-RETHRNENLEM2-RETHIRS
BRI BMERILHXR(REAEA 12 h)

Fig. 6 Relationship between conversion rate of BIBB and

mole ratio of BIBB and PLA ( reaction time 12 h)
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Synthesis and Characterization of Polylactic acid Macromolecular Initiator by ATRP

LIU Wen-tao, TANG Xin-ying, LIANG Wen-na, XIA Xue-lian, HE Su-qin, ZHU Cheng-shen

(School of Materials Science and Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: Introducing hydrophilic group onto polylactic acid ( PLA) by atom transfer radical polymerization
would facilitate changing the hydrophobicity of PLA to amphipathy, in which progress macromolecular initiator
preparation is the first step. The synthesis strategy of polylactic acid macromolecular initiator ( PLA-Br) con-
sisted of a two-step procedure; (i) degradation of high molecular weight PLA to about 8000 g/mol and molec-
ular weight distribution about 1.26, followed by (ii) quantitative conversion of the PLA hydroxyl end-groups
with bromoisobutyryl bromide ( BIBB). The macromolecular parameters and structures of PLA-Br were deter-
mined by 'H-NMR spectroscopy and FT-IR. Dependences of conversion ratio of BIBB on the mole ratio of
BIBB and PLA and the reaction time were discussed. The results showed that the highest esterification rate of
PLA was 79% as the mole ratio of BIBB and PLA 1:2 and reaction time 24 h.

Key words; PLA; initiator; BIBB; conversion ratio



