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ABSTRACT: To improve the thermal and mechanical properties of homo poly(L-lactic acid),
DL-mandelic acid, one of the natural e-hydroxy acid with aromatic ring as the side-chain
residue was used as the comonomer. Copolymers with different contents of mandelic acid
were prepared and characterized. The resulting copolymers were mostly amorphous. As the
amount of mandelic acid in the monomer feed increased, the molecular weight of the
resulting polymers tended to decrease linearly. T, and Ty of the copolymer, however, were
found to shift toward higher temperature, suggesting the improved thermal stability by in-
creasing content of mandelic acid moiety. Tensile measurements of cast films showed some-
what improved values in the copolymers with mandelic acid content of 5 and 10 wt%.
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Table 1. Characteristics of Poly(LA-co-MA)

oY

fant
D)
olet

feed composition molecular weight (GPC)

inh

{mandelic acid mol%) M, M, M,/M,
(homo PLA) 0.72 72500 42700 1.65
5 mol% 0.81 64400 38300 1.68
10 mol% 0.80 53000 36600 1.45
20 mol% 0.43 42500 26000 1.63
30 mol% 026 23900 16700 143
50 mol% 0.20 30300 11500 1.77
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Figure 1. A typical 'H NMR spectrum of poly(LA-
co-5 mol% MA).

Table 2. Copolymer Compositions Measured by 'H
NMR

copolymer composition
by NMR (MA mol%)

comonomer feed
composition (MA mol%)

5 43
10 106
20 20.2
30 30.6
50 50.4

MA : Mandelic acid.
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Figure 2. '°C NMR spectrum of poly(LA-co-20 mol%
MA).

Table 3. Thermal Properties of Copolymers

composition 1 () T, (CT)/ T4
(MAmol%) ° 4H, (J/g) !
0 159/(35.2)
(Homo PLA) >3 T.:126/(-33.60) 246
5 58 120/(14) 265
Ist scan
10 61 - 262
20 64 - 277
30 70 - 280
50 77 - 280

* T4 - Decomposition onset temperature.
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Figure 3. DSC thermograms of copolymers (2nd
scan).
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Figure 4. TGA thermograms of copolymers. (a:

homo-PLA, b: poly(LA-co-5mol% MA), ¢: poly (LA-
co-10 mol% MA), d: poly(LA-co-20 mol% MA), e: poly
(LA-co-30 mol% MA), f: poly(LA-co-50 mol% MA)).

Table 4. Tensile Properties of PLA and Copoly-
mers

tensile stress tensile strain Young's
(kg /mm?) %) modulus
f (kg /mm?)
linear homo PLA 221 2.35 208
copolymer 1 -
(MA 5mol%) 476 248 25
copolymer 2
2. .
(MA 10 mol%) 3 119 245
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