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Fig. 1 FTIR spectra of neat PPC PBS and the PPC/PBS blends
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Table 1 The various crystallization parameters of the samples
PPC:PBS:DAOP W/ W T, C T, C T, C AH, Jg X pesionr %
100:0:0 32.9
70:30:0 33.2 86.2 111.1 17.0 28.4
50:50:0 31.9 86.5 111.5 28.2 28.2
30:70:0 35.7 86.4 112.3 37.1 26.5
0:100:0 86.8 113.0 54.6 27.3
30:70:5 28.0 84.7 112.4 37.9 28.3
30:70:10 13.9 83.8 110.7 40.6 31.9
30:70:20 6.7 81.4 108.9 39.5 33.9
30:70:30 -1.2 79.9 107.3 38.2 35.4
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Fig. 3 The TGA curves of PPC/PBS/DAOP blends
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Table 2 Mechanical properties of PPC/PBS blends

E-Modulus Tensile strength Elongation at Breaking energy”
PPC/PBS/Plasticizer
MPa MPa break % J/mm?
100/0/0 1034 47.9 13.5 0.1
70/30/0 866 40.9 14.5 0.1
50/50/0 720 41.0 15.6 0.1
30/70/0 523 40.2 21.0 0.1
0/100/0 391 41.1 275.7 1.8
30/70/5 279 36.2 655.1 3.4
30/70/10 180 32.1 556.9 2.3
30/70/20 123 22.3 45.1 1.6
30/70/30 102 19.9 441.4 1.4
* Breaking energy was calculated from the integral area of the tensile curve and X axis.
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Fig. 5 Stress-strain curves of PPC/PBS/DAOP blends
REFERENCES
1 Shah A A Hasan F Hameed A Ahmed S. Biotechnol Adv 2008 26 3 246 ~ 265
2 Tarkin-Tas E Goswami S K Nayak B R Mathias L J.J Appl Polym Sci 2008 107 2 976 ~ 984
3 MaXF ChangP R YuJ G Wang N. Carbohydr Polym 2008 71 2 229 ~234
4 Luinstra G A.Polymer Reviews 2008 48 1 192 ~219
5  Steeves DM Farrell R Ratto J A.Journal of Biobased Materials and Bioenergy 2007 1 1 94 ~ 108
6 Sultana N Wang M. Journal of Experimental Nanoscience 2008 3 2 121 ~ 132
7 Quynh TM Mitomo H Nagasawa N Wada Y Yoshii F Tamada M. Eur Polym J 2007 43 5 1779 ~ 1785
8 XuH Teng CQ YuM H.Polymer 2006 47 11 3922 ~ 3928
9 Inoue S Koinuma H Tsurata T.J Polym Sci Polym Lett Ed 1969 7 4 287 ~292
10 Sugimoto H Kuroda K. Macromolecules 2008 41 312 ~ 317
11 Noh E K Na SJ Sujith S Kim S W Lee B Y.J] Am Chem Society 2007 129 26 8082 ~ 8083
12 Liu BY Zhao X J Wang X H Wang F S. Polymer 2003 44 6 1803 ~ 1808



232 2009

13 Jiao J Xiao M Shu D Li L Meng Y Z.] Appl Polymer Sci 2006 102 6 5240 ~ 5247

14 Shi X D Gan Z H. Eur Polym J 2007 43 12 4852 ~ 4858

15 XuJ LRKY Meng YZ Mai Y W. Mater Res Bull 2006 41 2 244 ~252

16 XuJ LRKY XuY Li L Meng Y Z.Eur Polym J 2005 41 4 881 ~ 888

17 Ge X C Zhu Q Meng Y Z.] Appli Polym Sci 2006 99 3 782 ~ 787

18 MaXF YuJ G Wang N.J Polym Sci Part B-Polym Phys 2006 44 1 94 ~ 101

19 Wang X Y Peng S W Dong L S. Colloid Polym Sci 2005 284 2 167 ~ 174

20 Wang SF Lu L C Gruetzmacher J A Currier B L Yaszemski M J. Macromolecules 2005 38 17 7358 ~ 7370

21 Pang M Z Qiao J ] Jiao ] Wang S J Xiao M Meng Y Z.] Appli Polym Sci 2008 107 2854 ~ 2860

22 Zhang HL Sun X H Chen Q Y Ren M Q Zhang Z H Zhang H F Mo Z S. Chinese J Polym Sci 2007 25 589 ~ 597

23 Zhao Xiaojiang Liu Binyuan Wang Xianhong Zhao Daqing Wang Fosong . China patent
98125655.4.1998-12-24

24 Tu XL Zhu Q Meng Y Z.Polym Degrad Stab 2005 89 2 282 ~ 288

25 LaiMF LiJ LiuJJ.J Therm Anal Calorim 2005 82 2 293 ~298

26 Hexig B Alata H Asakawa N Inoue Y.J Polym Sci Part B-Polym Phys 2005 43 368 ~ 377

STUDY ON THE POLYBLENDS OF POLY PROPYLENE CARBONATE /
POLY BUTYLENE SUCCINATE /DIALLYL PHTHALATE
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U State Key Laboratory of Polymer Physics and Chemistry ~ Changchun Institute of Applied Chemistry
Chinese Academy of Sciences  Changchun 130022
% Graduate School of Chinese Academy of Sciences  Beijing 100039
3 Chinese Academy of Sciences Beijing 100864

Abstract Biodegradable polyblends of poly propylene carbonate PPC /poly butylene succinate ~ PBS and
PPC/PBS/DAOQOP  diallyl phthalate were prepared by melt blending. The miscibility crystallization thermal stability
and mechanical properties of the polyblends were investigated by fourier transform infrared spectroscopy FTIR
differential scanning calorimetry DSC  thermogravimetric analysis TGA  polarized optical microscope POM
and tensile tests. The data from FTIR and DSC indicated that PPC and PBS were immiscible PPC showed
insignificant influence on the crystallinity of PBS DAOP was a suitable plasticizer in the studied blending system.
Compared with polyblends of PPC/PBS = 30/70 W/W T, of the polyblends PPC/PBS/DAOP = 30/70/30 W/
W decreased 36.9°C . The TGA results indicated that the thermal decomposition of PPC and PBS was independent
on each other but the thermal decomposition temperatures T,_s,, of the PPC/PBS polyblends increased by 15 ~
59°C when the weight ratio of PBS increased from 10% to 90% . On the contrary the addition of DAOP in PPC/PBS
polyblends decreased the T,_s, . POM observation revealed that DAOP promoted the crystallization of PBS. The
tensile curves showed that DAOP increased the ductility of the polyblends compared with the polyblends of PPC/
PBS=30/70 W/W the elongation at break of the polyblends PPC/PBS/DAOP =30/70/5 W/W  increased by
31 times from 21.0% to 655.1% and the corresponding break energy increased by 34 times from 0.1 J/mm’ to 3.4
J/mm® which was very important for enlarging the application temperature window of the polyblends.

Keywords Poly propylene carbonate  Poly butylene succinate  Plasticizer Melt blending Toughening





