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Study on Synthesis of Biomaterial Poly (lactic acid-co-glutamic acid)
by Direct Melt Copolymerization
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Abstract
poly(lactic acid-co-glutamic acid) [P(ILA-co-Glu)] is synthesized by direct melt copolycondensation. The copolymer is
systematically characterized with intrinsic viscosity [1,], FTIR, 'H NMR, GPC, DSC and XRD. The influences of

different synthetic conditions, including kinds and quantity of catalyst, time, temperature of melt copolycondensation

Using D, L-lactic acid(D, L-1.LA) and L-glutamic acid(L-Glu) as monomers, biodegradable material

and different molar feed ratio on the polymer are discussed in detail. Under the conditions of molar feed ratio of LA/
Glu 98/2, amount of catalyst SnCl; 0. 7%, copolymerization temperature 150°C and time 8h, pressure 70Pa, the co-
polymerization give the polymer with maximum M, 6400. With the increase of the molar feed ratio of Glu, the M, of
the copolymer decreases gradually, all data of T, are lower than that of homopolymer poly(D, L-lactic acid) synthe-
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sized by direct melt polycondensation and all copolymers are amorphous.
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Fig. 1 The structure of P(LA-co-Glu) copolymers
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Table 1 The effects of different catalysts on the reaction

FhE VERRTE L9)/(L/g) =E/%
SnCl, TR 0. 079 62

SnO RA 0. 076 64
CaCl, LU 0. 037 57

ZnQ) T 0. 055 45

TSA LU 0. 057 59
(LA : n(Glu) =9 + 1,7 150CIHEES 8h

HIEEL T AL SnCl, BT RN M minsg 2 iR, X
LTI AR, Ba M IR, S8R
LRI AR E 0. 7% URESBO B, [y M7= Rk T &
KRR B i (ELR MR R st 0. 7% URE 50
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Table 2 The effects of catalyst dosage on the reaction
i mEg/% o1 0.3 05 07 0.9
Cpl/(L/g) 0.056 0.060 0.065 0.079 0.073
i 4 45 59 58 62 57

& n(LA) * n(Glu)=9 + 1 88} 7EAEALT] SnCl, FI& K
0.7% . HiR 10h FFR R & 8h AUIF LT 45 Rl R 4 1R B %t
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150C,
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Table 3 The effects of polymerization temperature

on the reaction

IERRE/C 140 150 160 170 180
[pl/(L/g)  0.052 0.079 0.068 0.063 0.058
PRI/ 54 62 65 52 58
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Table 4 The effects of polymerization time on the reaction

Y RAET[E] /h 4 6 8 10 12

[pl/(L/® 0.060 0.065 0.079 0.077 0.072

=R/ % 46 54 62 58 60
2.2 YNSRI

PAn(LA) : n(Glu) =9 : 1 Bty 3L R Y h ], L5061

(KBr, v, em™ ) £ 364lcm™'. 337lcm ‘. 1753cm™' #A
1544cm™ A3 B BL T 3R M O-H g5 HR3hi%  N-H P45 IR 3h
W .C=0 {45 i 3h W& e i A G A [ RMiE (LI 2), R
i . 7€ 1670cm ™" &b P A0 BE R T H RSO BA 2 , J5 BN o]
BRI AR R R s B % T . B REYT T ARE
FH O T ABREE.

'"H NMR %48 (7 7 DMSO-ds» B #x TMS), 8, ppm:
1. 38(d  H;, K3 FL MBIt CHy), 1. 47(d, H,,, FLER BT H
f9 CH,),2.09~2. 16(m, H, $1 Hy, 3 A 5 S B MK Bt
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Fig.3 IH NMR spectrum of P[LACto-GluOcopolymeld
synthes zed
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Table5 Theinfluences of molar feed ratio on the results

of GPCad DSC
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