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Fig. 1 FTIR spectra of PPC/MAH/PP, PPC/PP-2/PP and PP-
2
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Fig. 2 The effect of MAH on the tensile strength and

elongation at break of the slices
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Fig. 3 The effect of PP-2 on the tensile strength and elongation

at break of the slices
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B AR BN T B RS BEE PPC A i Y
e, U1 R LA SR B RS R SXRT RS2 R R
PPC A F|F #1877 MAH,PP-2 ()i i 5 A1 & A K
O3 AR IR I, AT 452 w35 0 1 1) o e i

Table 1 The effect of additives on the tensile strength of the slices

USRI R o S R )
RO 1 BHAR T 0 T BERY IS B, T A MFR I
N I MR

Table 2 The effect of MAH on MFR and [ 7] of the slices

Content of MAH (% ) MFR (g/10min) [n] (dL/g)
0 4876 0.98
0.1 1435 1. 10
0.3 1289 1.12
0.5 1190 1.13
1 1002 1. 14
2 1255 1. 11
3 1560 1.09
4 2034 1. 06

| No additives 1% MAH 29 PP2 Table 3 The effect of PP-2 on MFR and [ 5] of the slices
Material
(MPa) (MPa) (MPa) Content of PP2 (% ) MFR (g/10min) (5] (dL/g)
PPC/PP(90/10) 5.82 30. 21 27.43 0 4876 0.98
PPC/PP(80/20) 11.37 22.42 20. 86 1 3963 1.02
PPC/PP(70/30) 13.02 19. 87 18. 34 2 3703 1.07
PPC/PP(60/40) 11.07 16. 48 15. 21 3 2378 1.10
4 1347 1. 14
2.3 BIFIXYIE MFR #0[ 9] B9800 8 1060 1.19
2.3.1 MAH X P) R MFR Fi1[ ] #5200 N T
, 2.3. 1] XF AS Ja] He R IR? MF 0
IS
AL

Jin. 2 2 al g0, B MAH H & /9 36 m, ¥ R
) MEFR S /N5 35 <, [ ] S 38 K5 /. i
Ko MAH H &8, —J5 i 5 PPC & 7= 3 i )2
L, Y1 R 09 43 5 360, iz {5 R R BRSP4
B0 — T AE = i T MAH 5 PP R AE T HEAE R
I 0T PPk s T S # 1k PPC AR
P, 3 (A ELVE R B T A B DA Y
Ji Bk £ A MAH A F]F 5 PPC pE— 4 & 4=
KAy FARER R, 15 LR A 38 B F B, PPC 5 PP
AR H B VR FHU S , MFR 3 K, [0 ] /).
2.3.2 PP2 X Y) i MFR Fl[ o] (52
PP-2 JH X 4] K MFR 1 [ o] (4 5% 0 40 35
3 R, 33 WAL R PP2 S s, Ul i
() MFR 38/, 3% 2 B S PP2 | R I§F 3 41 5 PPC
FHEAER, [RIE) PP-2 v ) PP &5 B ) | v i) PP

¥ MAH,PP-2 # PPC #1 PP @ &1 1% ,
2% 4y ) hm A PPC/PP i & [t &y 90/10, 80/20,
70/30,60/40 {4 Z g il 2L IR BF 5E B R X R (R
IR E 1] A () MFR [ o ] 52 0, 285 5 an 3% 4
JER. S 4 AT, MAH , PP-2 () i A B B P& A T
PIR B MFR 4265 1 Lo ], BrELBD R B0 A3 & T
YIH 18 B B M 0 A2 3 T PPC FI PP R AH2E, 452 5
N i SE DALY
2.4 BhFIRTE0 AR MR

Y& B ¥ B PPC/PP (80/20), PPC/MAH/PP
(80/0.1/20) ,PPC/MAH/PP(80/1/20) , PPC/PP-
2/PP (80/2/20) 1 PPC/PP-2/PP ( 80/8/20) fi
DSC 1 TG 447, &5 R anfE 4 & 5 Fik 5 iR H
K4 S f S Al M,PPC iy T, 25.0 €

Table 4 The effect of additives on MFR and [ 5] of the slices

No additives 1% MAH 2% PP-2
Material MFR [n] MFR [n] MFR [7]
(g/10min) (dL/g) (g/10min) (dL/g) (g/10min) (dL/g)
PPC/PP(90/10) 5907 0.96 786 1.20 4213 0.99
PPC/PP(80/20) 4876 0.98 1002 1.18 3703 1.07
PPC/PP(70/30) 3494 1.09 1051 1.17 2578 1. 09
PPC/PP(60/40) 1563 1.13 1126 1.16 1532 1. 14
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Fig. 4 The DSC curves of the blending slices MAH ﬁ}
100r AR [ om0 — PPC/MAH/PP(80/1/20)
3.0k _
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g g
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Fig. 5 The TG curves (a) and DTG curves (b) of the blending slices
Table 5 The thermal properties datas of the PPC,PP and the blending slices
Material Tg(oc) Tm<oc) Tfs%(oc) T,SOO/,(OC) TP(OC)
PPC 25.0 — 164.0 241.5 242.5
PPC/PP(80/20) 24. 4 162. 0 219.5 242.5 238.5
PPC/MAH/PP(80/0.1/20) 28.8 162. 1 247.0 276.5 277.5
PPC/MAH/PP(80/1/20) 28.3 160. 2 263.5 297.5 296.5
PPC/PP-2/PP(80/2/20) 25.3 159.7 239.5 264.0 257.5
PPC/PP-2/PP(80/8/20) 25.4 160. 2 221.5 253.0 247.0
pp — 162.6 263.5 334.5 355.0
2.6 YIRHIBERRIERE AEIA B FAE &b, W %t A] A2 W) B % 1) PPC/PP
v Y] i PPC/PP (80/20), PPC/MAH/PP AR S A Y .
(80/0.1/20) ,PPC/MAH/PP(80/1/20) , PPC/PP- 2.7 BYFIE AR R
2/PP (80/2/20) , PPC/PP-2/PP ( 80/8/20) , PPC 2.7.1 MAH 1EHHLE R )

H1 PP ) 1 7 B2 5% vh i v 5 ik, e F 4R an 3k 6
Ji. 3R 6 Al U) i B T B IR 28 vl h 30 R,
PPC [ F5 i %3k 4. 30% , PP 3L AR R[% %, PPC/PP
(80/20) My R 260 3. 82% , 1 BRI B U1 |- 30d
W i R AR AE 3. 80% LA I, 9T LA a4 il AR

BT AL S 56 45 2R 1 3 A, T UHED PPC
I MAH (4R B 5 A % A2 T JF 38 OB, K73 5 1
WK N4, 3 i 1 PPC R 7 A oik B2 A BES 2 1
PPC 5 MAH # /s i X408 7 Bros. 76 & i T,
MAH F)XUEE BT 5 PP & A AR SN, K PP )
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Fig. 6 The SEM of the blending slices: (a) PPC/PP(80/20), (b) PPC/MAH/PP (80/1/20), (¢) PPC/PP-2/PP(80/2/20), (d)
PPC/PP (80/20), (e) PPC/MAH/PP(80/1/20) and (f) PPC/PP-2/PP(80/2/20)

Table 6 The degradation data of PPC,PP and the blending slices

Degradation rate (% )

Material
6 days (% ) 12 days (%) 18 days (% ) 24 days (% ) 30 days (% )

PPC 3.24 3.68 3.96 4.11 4.30
PPC/PP(80/20) 2.89 3.25 3.43 3.62 3.82
PPC/MAH/PP(80/0.1/20) 2.91 3.29 3.45 3.64 3.87
PPC/MAH/PP(80/1/20) 2.93 3.30 3.49 3.66 3.90
PPC/PP-2/PP(80/2/20) 2.92 3.29 3.47 3.66 3.88
PPC/PP-2/PP(80/8/20) 2.88 3.24 3.42 3.60 3.80

PP 0 0 0 0 0

4O IR
*%CHZ—CH—O—C—O}L* + \=  — *+CHZ—CH—0—C—0]LC
n

n

\
i
PPC MAH fe
HO—IClH
0
SN D
*+CHZ—CH—0—C—O]LC
n \
i
CHy O .0 C
| I I O~/
2#+CH7CH—0—C—0 c\ C\o
n % B —— / + HZO
C O/C\
HO—CH §
0 CH; O /C

| I
*+CH2—CH—O—C—O]LC

Fig. 7 The reactions of PPC and MAH
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I | High temperature |
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Fig. 8 The reaction of PP and MAH

2.7.2  PP-2 fEHIHLE T PP-2 fyhin A, PP-2 {E 5L |43 5 5 PP, PPC y= 4

PP-2 | MAH By R i KL 41 5 PPC &k el A=A BAE ], (45 PP 474k A PPC
N A EAE A %5, PPC 5 PP-2 (1) )z i =X 4n & 9 9T HES TIE MR 45, W o 1 U0 v P 73 2Z 18] 1Y
froR. [, PP2 @) PP BB Y] 5 iy PP O3k A EAE A, 2 T PO B BHAR T 4> TEEM IE R
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EFFECT OF SOME ADDITIVES ON THE PERFORMANCE OF
BIODEGRADABLE NON-WOVEN FABRIC SLICES OF
POLY (PROPYLENE CARBONATE)/POLYPROPYLENE BLENDS
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Abstract The effect of maleic anhydride (MAH) and maleic anhydride grafted polypropylene (PP-2) on the
structure and performance of biodegradable non-woven fabric slices of poly ( propylene carbonate) (PPC)/
polypropylene (PP) was investigated by melt blending process. FTIR spectra showed that ring-opening reaction
happened between the anhydride functional groups of MAH and PP-2 and PPC. The tensile strength of the
slices were increased by 116% and 101% respectively with adding 1% MAH or 2% PP-2. This indicates that
the tensile strength of the slices can be significantly increased by adding MAH or PP-2. The adding of MAH or
PP-2 decreased the melt flow rate,increased the intrinsic viscosity, glass transition and thermal decomposition
temperatures and also expanded the temperature ranges for using and processing the slices. The glass transition
temperature (T,) of the slices was increased 4 K by adding 1% MAH. The 5% weight loss temperatures
(T _4, ) of the slices were increased 40 “C and 20 °C, respectively by adding 1% MAH or 2% PP-2. The SEM
results of the slices showed that internal depressions and cavities were decreased by adding MAH or PP-2. The
adding of PP-2 can improve the compatibility of the slices more significantly than MAH. The 30 days
degradation rates of PPC and PP were 4. 30% and 0% ,PP was not degraded in phosphate buffer solution. The
30 days degradation rate of the slices with additives was higher than 3. 80% , this indicated that the non-woven
fabric slices of PPC/PP prepared by melt blending process were biodegradable and environment-friendly. Ring-
opening reaction , increasing interface adhesion force and reducing interfacial tension maybe the mechanisms of
the additives.

Keywords Maleic anhydride, Maleic anhydride grafted polypropylene, Poly ( propylene carbonate ),
Polypropylene, Biodegradable, Nonwoven slice



