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Abstract : The alcoholysis of poly(butylene adipate terephthalate) (PBAT) was carried out with small molecular diols via the
transesterification process, then the short chain type PBAT diol oligomers (PBAT-OH) with controllable number-average molecular
weight were successfully synthesized. The gel permeation chromatography was used for testing the number-average molecular
weight of PBAT-OH, the acid and hydroxyl values of PBAT-OH was determined through chemical titration method, and the number-
average molecular weight was calculated based on the testing results of acid value and hydroxyl value. The effects of feed ratio
(molar ratio of PBAT to diol), alcoholysis reaction temperature, catalyst amount, and types of small molecule diols on the number-
average molecular weight and the acid and hydroxyl values of the PBAT-OH samples were systematically studied. The results reveal
that at 170 °C, by adding the catalyst dibutyltin dilaurate with 0.2% mass of PBAT and choosing the feed ratio of 1/30, PBAT-OH
samples with high hydroxyl value and low number-average molecular weight can be synthesized within 3 h alcoholysis reaction of
PBAT with 1, 4-butanediol. The structure characterization results of Fourier transform infrared spectrum and proton nuclear magnet-
ic resonance spectrum show that the PBAT-OH samples retain the basic structure of PBAT. The analyzed results of differential scan-
ning calorimetry show that the crystallization performance of PBAT-OH is higher than that of PBAT. The synthesized PBAT-OH
samples retain the superior biodegradability of PBAT, which can be highly suitable for further application in the synthesis and modi-
fication of degradable polyurethane.
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Tab.1 Synthesis reaction parameters of different PBAT-OH samples

Feed ratio Reaction  Catalyst amount

Samples (molar rati(? of tempera-  (percentage of E’;(:S
PBAT to diol) ture/°C PBAT mass)/%

szﬁo())ﬂ 1/10 170 0.2 BDO
P]?ﬁ?o?ﬁ 1720 170 0.2 BDO
P]?ﬁ?o?ﬁ 1/30 170 0.2 BDO
P(??J ?3? 1/30 150 0.2 BDO
P(??J ?3? 1730 160 02 BDO
i?éflg? 1/30 180 0.2 BDO
PE(;&T«;/SH 1/30 170 0.1 BDO
P'Zf&fiﬂ 1/30 170 0.3 BDO
PBAT-OH

(HDO) 1/30 170 0.2 HDO
i?:gg%l 1730 170 02 CHDM

Notes: The reaction parameters of PBAT-OH (170 °C), PBAT-OH
(0.2%),and PBAT-OH (BDO) are the same as those of PBAT-OH (1/30).
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Tab. 2 Acid hydroxyl titration results of PBAT-OH samples and

testing results of GPC
) 2 3) 9
Samples (mtgl. é’l) (mg';") (gj"flqcol/") (g]}{;i)l/’]) 5)
P]iﬁ-oc))H 4.03 9.31 8417 9042 2.07
P?ﬁgb?H 4.08 16.93 5341 5755 213
P]?i-()c))H 4.43 29.77 3280 3735 210
P(]??OT;?:;{ 352 2392 4088 4534 261
P(]??OT;?:;{ 381 2585 3782 4932 224
P(]??OT;?:;{ 440 2585 3710 4091 1.9
P?:}:AC;H 3.18 2535 3932 4909 220
P](3£3T;/?)H 3.84 28.15 3507 4244 198
P](B}?E-OO)H 3.75 24.75 3937 3906 2.17
IZEI‘_*HT)'%{ 399 2630 3704 4250 222

Notes: 1) a is acid value;2) b is hydroxyl value;3) M, is calculated

number-average molecular weight; 4) M

' 1s number-average molecular

weight of GPC test;5) D is dispersion coefficient.
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Samples  7/°C  T./°C T/°C (JA'ZTI/) (ﬁ];f/l) A%

PBAT =239 1219 331 1211 -19.96 10.62
P}?;\;—O?H =227 1197 754 1571  —18.57 13.78
P}?i\;—of)m -239 1182 830 1679 -18.09 14.73
P}?;\/Z—OO)H -242 1274 852 17.17  —18.11 15.06
PBAT-OH

(HDS) 217 1167 786 1668 —17.62 14.63
‘Zggﬁ? 210 1239 775 1544 1772 13.54

Notes: 7, is glass transition temperature; 7, is melting temperature;

T, is crystallization temperature; AH,_ is melting enthalpy; AH, is crystal-

lization enthalpy; X, is crystallinity.
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