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Fig. 1 Synthesis route for BPU
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Fig. 2 FTIR spectrum of BPU
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Fig. 3 'H-NMR spectrum of BPU
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Fig. 4 '"“C-NMR spectra of BPU
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Fig. 5 MALDI-TOF mass spectrum of BPU
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Table 2 Mechanical properties of the PPC/BPU blends

BPU ratio Young’ s modulus Stress at break Tensile strength Elongation at break
(wt% ) (MPa) (MPa) (MPa) (% )

0 1122 +£55 351 43 £2 13.5+2.8

1 1147 +57 49 +5 59 +6 14.2 £3.1

3 1035 + 150 42 +3 52 £3 18.7 7.8

5 1041 +39 39 £3 50 £2 27.6 £6.5

10 1039 9 24 +6 46 £2 25.2+6.1

15 1015 +81 21 £6 38 £5 53.4+13.2
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Fig. 9 SEM images of fracture surface of pure PPC and the PPC/BPU blends: (A, a) neat PPC, (B, b) 5 wt% BPU, (C, ¢) 10 wt%

BPU and (D, d) 20 wt% BPU
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TOUGHENING AND STRENGTHENING OF POLY(PROPYLENE CARBONATE)
BY 1,6-BIS(HYDROXYISOPROPYL URETHANE ) HEXANE

CHEN Lijie"*, QIN Yusheng', ZHOU Qinghai', WANG Xianhong', ZHAO Xiaojiang' , WANG Fosong'*’
(' Key Laboratory of Polymer Ecomaterials, Changchun Institute of Applied Chemistry, Chinese Academy of Sciences, Changchun 130022)
(* Graduate School of Chinese Academy of Sciences, Beijin, 100039)  (° Chinese Academy of Sciences, Beijin 100864 )

) Y ying ¥ ying

Abstract 1, 6-Bis ( hydroxyisopropyl urethane ) hexane ( BPU) was prepared by non-ioscyanide route from
propylene carbonate and 1, 6-hexanediamine, whose molecular weight was 320. Blends of biodegradable
poly ( propylene carbonate) ( PPC) and BPU were prepared by melt blending. BPU as modifier to PPC was
found to be miscible with PPC, and the thermal properties of the PPC/BPU blends were evaluated by
differential scanning calorimetry ( DSC) and thermogravimetry analysis ( TGA ). The thermal stability of the
blends was significantly improved compared with pure PPC,a 24 ~ 33°C increase in T, ,, was observed.
Toughening PPC was also realized ,when the BPU loading was 15 wt% ,the maximum of elongation at break of
the blends could reach 53. 4% ,increased to four times of that of pure PPC, accompanied by the relatively high
mechanical strength and modulus. When the content of the plasticizer was less than 10 wt% , reinforcing and
toughening of PPC were achieved simultaneously. Shear deformation as well as crazing observed in the scanning
electron microscopy ( SEM ) images of the blends provided good evidence for the toughening mechanism of
PPC.

Keywords Poly( propylene carbonate) , Toughening, Reinforcing, Urethane compound



