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Abstract: Because of the excellent comprehensive properties of bio-based poly(butylene succinate) (PBS), it is widely
used in food packaging and tableware. However, due to its poor thermal stability, it tends to thermally degrade during
processing and use. Therefore, it is necessary to add auxiliaries to improve the thermal stability of PBS. The effects of
different auxiliaries on the thermal stability of PBS were evaluated by differential scanning calorimeter calorimetry
(DSC) ., thermogravimetric analysis (TGA) , tensile properties, melt flow rate and heat deformation temperature. The
results showed that the addition of different auxiliaries could improve the thermal stability of PBS, and the initial de-
composition temperature of PBS increased by 3.2 °C to 15.2 °C; On the other hand, compared with the compound
auxiliaries, one single additive significantly reduced the melt flow rate of PBS. The melt flow rate decreased to 3. 41 g/
10 min that decreased by 58. 9%, and the tensile strength, heat deformation temperature and elongation at break of
PBS increased to 39.1 MPa, 90.2 °C and 360% that represent 15. 0%, 12.5% and 48.4% increase. The modified
PBS has excellent rigidity, toughness and heat resistance at the same time.
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Figure 1 Poly(butylene succinate) (PBS)
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Table 1 Formulation of different auxiliaries for bio-based
PBS
Code A/wt% B/wt% C/wt%
1# _ _ _
27 0.2 — —
37 0.2 0. 067 —
47 0.2 - 0. 067
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Figure 2 DSC curves of PBS samples
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Table 2 DSC parameters of PBS samples

Code T,CC) T.CO) T.(C) AH (/g AH, (J/® AH, (/2 X.(%
17 —31.0 57.51 116. 8 54. 35 54. 81 4.10 45.9
2% —30.7 58.76 116. 5 56. 68 63. 65 5. 38 52.7
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Figure 3 TG and DTG curves of PBS samples
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Table 3 Thermal degradation parameters of PBS samples
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Code T, T, T4 Ty 0y Ty 209
O D) O O &)
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Figure 4 Total ion gas chromatograms of PBS samples
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Table 4 Main pyrolysis products of PBS samples
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Figure 6 Mechanical stress-strain plot of PBS samples
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Figure 7 Melt flow rate (MFR) results of PBS samples

ST R R S 80. 9 °C L i FA IR BE R 5. PRty
THhJE PBS By R FH SR 42 T PBS Y it $pE S E
WA MEM ., B8 4T T ORF BT PBS ) #AE
TR BR i , f B 8 T 1, PBS Y BRI I
Bt 5 B R0 (9 ARG I . R Bh A4 PBS 1 #4728
R R 80. 9 °C . B FLBIFHIE4S PBS B #AE I i
FERIN T 5~6 °C .l 27 KE & i A8 I 35 BE 38
TI10C, X—HELHERFEFAMAES T
PBS &% i B L BT LAk Pk 5 PBS il #1838 B i 3%
Ham-,

100
90.2
90 86.2 85.0
80.9
o9}
; = =
a
T 20t
10f
0
1# 2# 3# 4#

B 8 AMBIF T PBS KA iR
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