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Fig. 2 The effect of the content of PP-2 on the tensile strength
and elongation at break of the PPC/PP-2/PP spun-bonded non-

woven fabric slices
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Fig. 3 The effect of the content of PP-g-( MAH-co-St) on the

tensile strength and elongation at break of the PPC/PP-g-
(MAH-co-St) /PP spun-bonded non-woven fabric slices
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Table 1 The effect of compatibilizers on the tensile strength of the slices with different PPC/PP blending ratios

Tensile strength ( MPa)

PPC/PP
No compatibilizer Adding 1% MAH Adding 3% PP-2 Adding 8% PP-g-( MAH-co-St)
90/10 6.73 10. 95 15.37 17.56
80/20 9.05 18.25 18.73 21.37
70/30 17. 68 20. 16 21.27 26. 34
60/40 24.32 22.31 24.39 24.62
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Table 2 The effect of compatibilizers with the same content on the

tensile strength of the slices

Tensile strength ( MPa)

PPC/MAH/PP PPC/PP-2/PP  PPC/PP-g-( MAH-co-St)/
(70/2/30) (70/2/30) PP(70/2/30)
19.01 20. 11 19.65
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Fig. 4 The effect of the content of MAH on the MFR of
the PPC/MAH/PP spun-bonded non-woven fabric slices
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Fig. 5 The effect of the content of PP-2 on the MFR of the

PPC/PP-2/PP spun-bonded non-woven fabric slices
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Fig. 6 The effect of the content of PP-g-( MAH-co-St) on
the MFR of the PPC/PP-g-( MAH-co-St) /PP spun-bonded

non-woven fabric slices
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Table 3 The effect of compatibilizers on the MFR of the slices with different blending ratios

MFR (g/10min)

PPC/PP
No compatibilizer Adding 1% MAH Adding 3% PP-2 Adding 8% PP-g-( MAH-co-St)
90/10 602.7 49.3 63.7 28.5
80/20 478.8 78. 4 84.8 41.3
70/30 125.5 81.6 103. 6 46. 6
60/40 120. 8 90.2 114.3 50. 1

Table 4 The effect of compatibilizers with the same content on the

MFR of the slices

MFR (g/10min)

PPC/MAH/PP  PPC/PP2/PP  PPC/PP-g-( MAH-co-St) /PP
(70/2/30) (70/2/30) (70/2/30)
119. 1 110.8 66. 6
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R, 55 208 PP By A . X5 MAH (PP-2 I
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T 5o BT INA 25004390 42 7 7 50.5,10. 0 A1
28.0 K. X 2 A i MAH ,PP-2 1 PP-g-( MAH-co-
St) F TR IF 3 41 Fl PPC % A T T BR R 4 4
T PPC bk X B IR S PP SRR 4R
e s AL RE, DT 4 5 1 U0 R R A6 A A iR
RS E M, 97K T U0 R B0 T BE

Table 5 Thermal properties of PPC, PP and PPC/PP slices

Material TC)  T,(C) T (T) Ty (T) Ty (T) 70 (C)
PPC 20.0 — 164.0 241.5 287.5 170.5 242.5
PPC/PP(70/30) 28.4 163.7 216.0 251.0 399.0 242.0 375.0
PPC/MAH/PP(70/1/30) 30.0 163.6 266. 5 294.0 379.5 287.5 351.0
PPC/PP-2/PP(70/3/30) 27.4 163. 4 226.0 260.0 394.0 242.0 378.0
PPC/PP-g-( MAH-co-St) /PP(70/8/30) 31.3 162.7 244.0 281.0 414.5 266. 0 401.0
PP — 165. 4 321.5 369.0 395.5 — 379.0
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Fig. 7 DSC curves of PP and PPC/PP slices
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Fig. 8 The TG curves (a) and DTG curves (b) of PP,PPC and PPC/PP slices

Fig. 9 The SEM micrographs of the slices: (a) PPC/PP(70/30), (b) PPC/MAH/PP(70/1/30), (c¢) PPC/PP-2/PP(70/3/30) and
(d) PPC/PP-g-(MAH-co-St) /PP(70/8/30)
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Fig. 11 FTIR spectra of PP-g-( MAH-co-St) and PPC/
PP-g-( MAH-co-St)
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Performance of Biodegradable Spun-bonded Non-woven Fabric
Slices of Poly( propylene carbonate ) /Compatibilizer/Polypropylene

Li-sha Pan', Zheng Tian’, Zheng-qing Zhang' , Qin Yang', Zhe Chen’, Long-min Chen’
Su-juan Pang', Nai Xu'®, Qiang Lin**
(" Hainan Provincial Fine Chemical Engineering Research Center, College of Materials and Chemical Engineering
Hainan University, Haikou 570228)
(* Dencare( Chongqing) Oral Care Co. , Lid, Chongqing 400025) (* Xinlong Holding ( Group) Company Lid, Haikou 570125)
(* College of Chemistry and Chemical Engineering , Hainan Normal University, Haikou 571158)

Abstract The biodegradable spun-bonded non-woven fabric slices of poly ( propylene carbonate) ( PPC)/
compatibilizer/polypropylene (PP) were prepared by melt blending. Three different compatibilizers were used
in this study: maleic anhydride ( MAH ), polypropylene grafted with maleic anhydride ( PP-2 ) and
polypropylene grafted with maleic anhydride and styrene ( PP-g-( MAH-co-St) ) ,and the effects of these three
compatibilizers on the performance of slices were studied. The results shown that the optimal contents of MAH,
PP-2 and PP-g-( MAH-co-St) were 1% ,3% and 8% , respectively. When the weight ratio of PPC: PP was
70: 30, the tensile strengths of slices were 20. 16,21. 37 and 26. 34 MPa,MFRs were 81. 6 g/10min,103. 6 g/
10min and 46.4 g/10min, T _,, increased by 50.5 K,10. 0 K and 28. 0 K with the optimal contents of MAH ,
PP-2 and PP-g-( MAH-co-St) respectively. SEM analysis results shown that the slices with compatibilizers
became smoother, had less depressions and cavities, the 30 days degradation rate of slices with the
compatibilizers were more than 3. 12% . Ring-opening reactions between the anhydride functional groups of PP-
g-(MAH-co-St) and PPC were showed by FTIR and 'H-NMR spectra, so the compatibility and comprehensive
performance of the slices were improved. The mechanical , thermal , morphological and degradable properties can
be impoved by adding the compatibilizers.

Keywords  Biodegradable, Poly(propylene carbonate ), Polypropylene, Compatibilizer, Spun-bonded,

Nonwoven fabric
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