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Z=E: Poly (ethylene terephthalate) (PET) 2] €2]17M<] oligo (ethylene terephthalate) (OET), oligo (ethylene
succinate— co—terephthalate) (OEST) %! oligo (butylene succinate—co—terephthalate) (OBST) S z}z} gt
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EFF 2 B ES] Aol ot AT aEEE HH o ® itk OESTS} OBSTE] §AdelAe i
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Al FAAE I8k
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Abstract: Oligo (ethylene terephthalate) (OET), oligo (ethylene succinate— co—terephthalate) (OEST) and
oligo (butylene succinate—co—terephthalate) (OBST), which are part of the poly (ethylene terephthalate)
(PET) oligomer, were synthesized. Degradation test of oligomers carried out by the presence of lipase
PS. There were two objectives in the experiment: first, to measure the weight remaining of the PET
oligomer as increasing degradation time, and second to examine the degradation mechanism by analyzing
the resulting degraded product. In the synthesis of OEST and OBST, by controlling the feed ratio of
both OEST and OBST, we were able to obtain oligomer of different composition ratios. The various
composition ratios resulted in oligomer of vastly different thermal properties. We observed that both
OEST and OBST were degraded using lipase PS, but as the composition of terephthalic acid was increased,
the lipase PS became less effective. We confirmed that the lipase PS easily decomposed polyester of
the aliphatic compound.

Keywords: oligomer, degradation test, lipase PS, composition ratio, aliphatic compound.
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Scheme 1. Chemical structure of polyester oligomers.
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Figure 1. 500 MHz 'H—NMR spectra of (a) 1:13; (b) 5:5; (¢)
9:1.
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Scheme 2. Synthesis of oligo (ethylene succinate—co—terephthal—
ate) (OEST).
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Table 1. Typical Results of the Oligomerization of OEST and
OBST Oligomer

Feed ratio Composition ratio

Sample ST EB ST Yield (%)
OEST 9:1 9:1:20 9:1 77

5:5 1:1:4 5:5 70

1:9 1:9:20 1:13 91
OBST 4:6:20 5:5 47

S @ Succinic dimethyl acid; T : Terephthalic dimethyl acid, E : Ethylene
glycol; B : 1,4—Butanediol. “Determined from "H-NMR spectra.
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Scheme 3. Synthesis of oligo (butylene succinate—co—terephthal—
ate) (OBST).
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ppm, 2.6—2.7 ppm, 8.2 ppmellx] FSE|Gom, Aol &Jgh S'T
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OEST== S| 2487t 271tell wheh M3 M7} S7fetal, M2
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Table 2. Characterizations of Polyester Oligomers at Different
Feed Ratios

Sample Feed ratio Polymeric product 5 T Th
S:T*  Mx10Y Mx10° Mxy, (O (0 (0
OET 0.7 1.2 1.64  66.3 104.4 246.0
OEST 9:1 451 6.3 1.39 165 - -
OEST 5:5 2.88 4.2 1.44 178 999 -
OEST 1:13 15 2.2 1.47 18.5 112.1 231.0

OEST 39 5.0 1.31 - - -

S : Succinic dimethyl acid; T : Terephthalic dimethyl acid.
“Determined from 'H-NMR spectra. “Determined by GPC with poly
(methyl methacrylate) as the standard. ‘Determined from DSC peaks.
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Figure 2. Typical DSC curves of (a) OET; (b) 9:1; (¢) 5:5; (d)

1:13.
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Figure 3. Change of weight as a function of oligo(ethylene
succinate— co—terephthalate) (OEST).
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Figure 4. Typical results of thin layer chromatography (TLC)
with OEST supernatent liquid(9:1, 5:5).
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Figure 5. Change of weight as a function of oligo(butylene
succinate— co—terephthalate) (OBST).
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Figure 6. Typical results of thin layer chromatography (TLC)
with OBST supernatent liquid.
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