Polymer(Korea) Vol. 19, No. 1, pp 11-18(1995)

A% copolyester 2 copolyesteramide? §A3 Ea4(1)

2+ AN AR F-AAA-09 9
AEmeta 1eAEes, *Qagett
(19943 8¢ 169 d=)

Synthesis and Degradability of Aliphatic Copolyester and
Aliphatic Copolyesteramide(1)

Woo-Sik Kim', Sung-Goo Kim, Sung-Jin Kim, and Byung-Chul Ji*

Dept. of Polymer Science and *Dept. of Dyeing and Finishing, K yungpook National University,
Taegu 702-701, Korea

(Received August 16, 1994)

L2 ¢ :0] dFoA = o EA tetraphenylting A}£3ted D.L-lactide(LA)$} §-valerolactone
(VL)) 338 & 48T 2 B4 L AR FF3EAIZe] doidol we)l Y4 33
g VLY 248 F718tlth ol e 58 Aol LA7E VLEY ate RS oudct. &
FEEAT AoiPell wEt YHE FFEAQ Bxlge] F8lAL o|RL o] FIFA
MRS S ERE RS AARD $FUREAFL 18000~590008 1 CHEAYR S
18~258ch F3WAE S8 YA 91 4200 £E(T)% Yehhgich T,& 338
A VLY ZAel $7hgol me gaogth Lipsseo] &% of F5AS Ealge LA
BY 3¢ Aok

Abstract : D.L-Lactide (LA) was copolymerized with d-valerolactone( VL) using
tetraphenyltin as a catalyst and the properties of the copolymers were investigated. The
composition of VL in the copolymers increased with increasing the copolymerization
time. This suggests that the reactivity of LA is larger than that of VL. Also, the molec-
ular weights of the copolymers increased with increasing the time. This means that the
copolymerization involves an insertion reaction mechanism. The number average molecu-
lar weight of the copolymers was in the range of 18,000 to 59,000 and the
polydispersity index was in the range of 1.8 to 2.5. The copolymers did not show melt-
ing points, but glass transition temperatures(T,). The Tg of the copolymers decreased
with increasing the composition of VL in the copolymers. The degradability of the copol-
ymers with lipase was larger than that of the homopolymer of LA.
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Fig. 1. '"H-NMR spectra of LA/VL copolymer(A),
LA homopolymer(B), and VL homopolymer(C) in
CDCl,.
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Fig. 2. Relationship between yield and time of the
copolymerization of LA/VL system:[LA]/[VL]=
1;[Monomer]/[ TPT]=10%; temperature, 160C.
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Fig. 3. Relationship between mole fraction of VL in
copolymer and copolymerization time of LA/VL
system:[LA1/[VL]=1;[Monomer]/[TPT] = 10%;
temperature, 160°C.
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Fig. 4. Relationship between inherent viscosity and
copolymerization time of LA/VL system:[LA]/
[VL] = 1;[Monomer] / [TPT] = 10s;temperature,
160°C.
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Table 1. Synthesis and Properties of LA/VL Copol-
ymers?

Polymerization ,. . ,, Composi- Inherent

n Yield e .4

No Temperature %) tion' Viscosity

(C) (mole%)  (dL/g)
1 140 67 88/12 0.23
2 150 68 95/5 0.33
3 160 85 96/4 0.51
4 170 89 93/7 0.62
5 180 91 93/7 0.63

*Feed mole ratio, 80/20 ;[ Monomer]/[ TPT]=10°;time, 120hr.
Yvaluated by weight.

“The repeating units in copolymers were measured by NMR.
Solvent, chloroform;concentration, 0.2g/dL;emperature, 25

C.
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Table 2. Synthesis and Properties of LA/VL Copolymers®

Run  Feed Mole  Yield® Cfrip"l’f mer  Inherent M ML
No Ratio (%) position®  Viscosity a w M./M,
(mole%) (dL/g)

1 20/80 71 35/65 0.37 17600 35100 1.99
2 40/60 73 65/35 0.41 24500 44300 1.81
3 60/40 81 83/17 0.55 28400 57200 2.01
4 80/20 89 91/9 0.76 44233 107790 2.44
5 90/10 93 98/2 0.98 58514 147861 2.53

*[Monomer]/[ TPT]=10%; temperature, 160°C ; time, 100hr.
*Evaluated by weight.
“The repeating units in copolymers were measured by NMR.

%Solvent, chloroform;concentration, 0.2g/dl; temperature, 25TC.

“Measured in o-chlorophenol/chloroform(v/v:1/4) by GPC.
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Fig. 5. TGA thermograms of VL homopolymer(1),
LA homopolymer(2), and LA/VL copolymer(3)
(69/31).
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Fig. 6. DSC thermograms of LA homopolymer, LA
/VL copolymer(76/24), and VL homopolymer.
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Fig. 8. Change of TOC on enzymatic hydrolysis of
LA/VL copolymer : sample, 0.283mm?;phosphate,
2mL;enzyme, lipase(1150U) ;temp, 37 °C ;pH, 7.0.
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