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Abstract

Polypropylene grafted with maleic anhydride and styrene [PP-g-(MAH-co-St)] was prepared by melt grafting. Fourier
transform-infrared spectroscopy showed that maleic anhydride in the form of cyclic anhydride was successfully grafted
onto the main chains of polypropylene. PP-g-(MAH-co-St) acts as a compatibilizer for the poly(propylene carbonate)/
polypropylene meltblown nonwoven fabric slices. The effect of different contents and grafting proportions of PP-g-
(MAH-co-St) on the structure and performance of the poly(propylene carbonate)/polypropylene slices was investigated.
The poly(propylene carbonate)/polypropylene slices had favorable compatibility, tensile properties, thermal stability,
and degradability, and their melt flow rates were reduced by the addition of PP-g-(MAH-co-St). Fourier transform-
infrared spectroscopy and 'H nuclear magnetic resonance spectroscopy spectra showed that ring-opening reactions
occur between the anhydride functional groups of PP-g-(MAH-co-St) and poly(propylene carbonate). Ring-opening
reactions, chemical bonds, cocrystallization, increased interface adhesion forces, and reduced interfacial tension may be
the mechanisms by which PP-g-(MAH-co-St) acts a compatibilizer for poly(propylene carbonate)/polypropylene slices.
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chains of PP in the presence of a radical initiator by melt
grafting. Several studies have grafted PP with maleic
anhydride (MAH).>? Chain scission can be prevented and

Introduction

Polypropylene (PP), one of the most versatile polymers

currently available, is widely used in many fields, such as
in automobiles, electronics, packaging, building materials,
and fibers, because of its low cost, high thermal stability,
stable chemical properties, and water insolubility.! Raw
components used for nonwoven materials are composed of
about 62% PP fiber. Because PP is not biodegradable, it is
not environment friendly. Furthermore, PP is a kind of
nonpolar polymer, and it is low compatibility with other
polar materials. The most widely used modification
method for PP is grafting of polar monomers onto the main

the grafting proportion of MAH on polyolefin can be
increased when styrene (St) is used as a comonomer in the
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melt grafting process.**> PP grafted with MAH and St
[PP-g-(MAH-co-St)] has been comprehensively studied,
especially as a compatibilizer for PPs and other polar
materials.%7

Poly(propylene carbonate) (PPC) is one of the most
environment-friendly aliphatic polymers industrialized
for production.?-19 It is used as a one-off packing mate-
rial, one-off dishware, board material, and so on, because
of its water insolubility, biodegradability, and flexibil-
ity.!l Composite materials with favorable properties can
be obtained when PPC is blended with other polymers,
such as poly (ethylene-co-vinyl alcohol),'> poly(p-
hydroxybutyrate-co-B-hydroxyvalerate),!? natural rubber
elastomer,'# and poly(lactic acid) (PLA).!3

Recent studies have discussed the preparation of com-
posite fiber materials with high spinnability, high strength,
controllable conduction, heat conduction, antistatic, and
biodegradation properties by blending PP with PLA.16-18
However, the preparation of biodegradable meltblown
nonwoven materials by melt blending of PP with PPC is
rarely reported.

Meltblown nonwoven materials are used widely in
health and industrial applications.!® The development of
biodegradable meltblown nonwoven materials is very
important because many nonwoven materials are nonbio-
degradable. The compatibility between PPC and PP is poor
because of the different polarities of the polymers. This
study prepared biodegradable PPC/PP meltblown nonwo-
ven fabric slices by melt blending and varying the raw
material rates to produce PP-g-(MAH-co-St) with differ-
ent grafting proportions as a compatibilizer for PPC/PP
slices. The effect of the contents and grafting proportions
of PP-g-(MAH-co-St) on the compatibility, tensile, melt
flow rate (MFR), thermal, and degradation properties of
PPC/PP meltblown nonwoven fabric slices was also
investigated.

Experimental

Materials

Two kinds of PP were used in this study. Granular PP
(MFR = 4 g/10 min, 230°C/2160 g) used for the prepa-
ration of PP-g-(MAH-co-St) was provided by Sinopec
Yangzi Petrochemical Company Ltd (Nanjing, Jiangsu,
China). PP with lower viscosity (MFR = 1243 g/10
min, 230°C/2160 g) used for the preparation of PPC/PP
slices was provided by Hainan Xinlong Nonwoven
Company Ltd., China. PPC (M, = 1.31 X 10°) was
provided by Inner Mongolia Mengxi High-New
Material Company Ltd., China. MAH was purchased
from Shanghai Crystal Pure Company Ltd., China. St,
dicumyl peroxide (DCP), dimethyl benzene, acetone,
sodium hydroxide, alcohol, acetic acid, and phenol-
phthalein were purchased from Tianjin Fuchen
Chemical Reagents Factory, China.

Preparation of compatibilizers

Preparation of compatibilizers was carried out in an XS-60
blending machine (Shanghai Kechuang Rubber and Plastic
Mechanical Equipment Company Ltd., China) with a
blending rate of 40 r/min at 180°C for 3 min. Granular PP
was mixed with MAH as a polar monomer, St as a comon-
omer, and DCP as an initiator in a sealed plastic bag. The
mixture was then placed into the blending machine for
immediate compounding. The code PP-g-(MAH-co-St)
(100/6/6/0.4) represents the compatibilizer prepared from
a mixture of 100.0 g of PP, 6.0 g of MAH, 6.0 g of St, and
0.4 g of DCP.

After melt grafting, PP-g-(MAH-co-St) was dissolved
in dimethyl benzene by heat refluxing and precipitated in
acetone to remove the unreacted MAH and St and polysty-
rene and poly(styrene-co-maleic anhydride) (SMA) that
had formed during melt grafting. PP-g-(MAH-co-St) pre-
cipitates were then filtered and dried at 50°C in a vacuum
oven for 6 h.

Preparation of PPC/PP slices

Prior to blending, PPC, PP, and PP-g-(MAH-co-St) were
dried in a vacuum oven at 50°C for more than 12 h until
constant weights were achieved. PPC and PP at a ratio of
80/20 (w/w) and predetermined amounts of PP-g-(MAH-
co-St) were mixed well using an XS-60 blending machine
(mixer: LH60, shape of the rotor: roller, chamber capacity:
60 mL, highest heating temperature: 350°C, maximum
working torque: 80 N m, and pressure of pressing block to
material: 6.44X10* Pa) with a blending rate of 35 r/min at
175°C for 5 min. The blends were then shaped by an LSJ20
extruder (Shanghai Kechuang Rubber and Plastic
Mechanical Equipment Company Ltd., screw diameter: 20
mm, screw ratio(L/D): 25, highest heating temperature:
350°C, and maximum working torque: 120 N m) with a
blending rate of 25 r/min at 100, 170, 175, and 150°C for
zones 1, 2, 3, and 4, respectively, and a three-roller com-
pressor machine (Shanghai Kechuang Rubber and Plastic
Mechanical Equipment Company Ltd.) with a shear rate of
60 r/min. The code PPC/PP-g-(MAH-co-St) (Gyay =
1.51%)/PP (80/2/20) represents a PP-g-(MAH-co-St)
grafting proportion of 1.51%, PP-g-(MAH-co-St) content
of 2% of the sum of the weights of PPC and PP, and PPC
and PP weight ratio of 80/20 (w/w).

Analysis of the properties of PPC/PP slices

Grafting proportion measurement. The grafting proportion
of MAH was determined by the back titration method.
Briefly, 0.5 g of pure PP-g-(MAH-co-St) was dissolved in
dimethyl benzene by heat refluxing at 120°C for 1 h. After
the compound had dissolved completely, 20 mL of 0.05
mol/L sodium hydroxide/alcohol standard solution was
added to the mixture by heat refluxing at 100°C for
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15 min. Two drops of phenolphthalein were subsequently
added to the solution, and 0.05 mol/L acetic acid/dimethyl
benzene standard solution was used to titrate the mixture
until it was colorless. The grafting proportion was calcu-
lated by equation (1)

_98.06x(c, xV; —c, xV,)
1000 % 2m

x100% (1

MAH

where Gy 1s the grafting proportion of MAH (%), ¢,
is the concentration of sodium hydroxide/alcohol standard
solution (mol/L), ¢, is the concentration of acetic acid/
xylene standard solution (mol/L), ¥, is the volume of
sodium hydroxide/alcohol standard solution (mL) con-
sumed, ¥, is the volume of acetic acid/dimethyl benzene
standard solution (mL) consumed, and m is the weight of
pure PP-g-(MAH-co-St) (g). The molecular mass of MAH
is 98.06.

Fourier transform-infrared spectroscopy. The Fourier trans-
form-infrared spectroscopy (FT-IR) spectra of samples
were recorded using KBr pellets with a TENSOR27 FT-IR
spectrometer (Bruker, Germany).

Scanning electron microscopy. The internal microstructures
of the samples were observed using an S-3500N-type
scanning electron microscope (Hitachi, Tokyo, Japan).
The samples were prepared by freezing PPC/PP slices in
liquid nitrogen followed by application of a high-speed
impact to create freshly fractured surfaces. The fractured
surfaces were covered with gold before observation.

Tensile properties. The tensile properties of rectangular-
shaped slice samples (1 cm X 10 cm) were evaluated using
an XLW-Intelligent electronic tensile testing machine
(Jinan Labthink Mechanical and Electrical Company Ltd.,
China) at a tensile speed of 500 mm/min and an environ-
ment temperature of 30°C.

MFR. MFR tests were carried out using an RL218-MFR
instrument (Shanghai Sierda Scientific Instrument Com-
pany Ltd., China) at 230°C and 2160 g load (ASTM
D1238-2004) according to the Standard Test Method for
Melt Flow Rates of Thermoplastics by an extrusion
plastometer.

Thermal properties. The melting temperature (7,,) and
glass transition temperature (7,) were determined by dif-
ferential scanning calorimetry (DSC) using a NETZSCH
DSC Q100 (T.A. Instruments Inc., Los Angeles, USA).
The thermal degradation temperatures (7 so,, 7 50000 1 950
and T,) were determined by thermogravimetric analysis
(TG) using a NETZSCH TG Q600 (T.A. Instruments Inc.).
DSC analysis was performed by scanning each sample

from —50°C to 200°C at a heating rate of 10°C/min. TG
analysis was performed by scanning each sample from
30°C to 500°C at a heating rate of 10°C/min. The crystal-
linity of PPC/PP slices is calculated by equation (2)

x, = 2u 100% )
AH

c
0

where X, is the crystallinity of PPC/PP slices (%), AH,,
is the crystal melting enthalpy of the PPC/PP slices (J/g),
and AH,, is the complete crystallization or melting enthalpy
of the PPC/PP slices (J/g). AH, is calculated from the ratio
of PPC and PP, the standard melting enthalpy of PPC is 0
J/g, and the standard melting enthalpy of PP is 209 J/g.

Degradation test. PPC/PP slices (1 cm X 1 cm) of 0.4 mm
thickness were dried in a vacuum oven at 50°C for more
than 12 h until a constant weight was achieved and
degraded in phosphate buffer solution (PBS; pH = 7.7) at
60°C. The PBS was replaced every 6 days to ensure the
stability of the pH. The weightlessness rate represents the
degradation rate and is calculated by equation (3)

Wr:m‘)_m1 x100% 3)

n

where I, is the weightlessness rate (%), m,, is the initial
weight of the PPC/PP slices (g), and m, is the weight of the
PPC/PP slices after degradation (g).

'H nuclear magnetic resonance spectroscopy. The 'H
nuclear magnetic resonance spectroscopy ('H NMR)
spectra of samples dissolved in deuterated chloroform
were recorded using an AV400 NMR spectrometer
(Bruker, Switzerland).

Results and discussion

Characterization of PP-g-(MAH-co-St)

PP-g-(MAH-co-St) with three grafting proportions (Gysy)
were prepared by varying experimental conditions such as
the raw material ratio, processing temperature, and pro-
cessing time. The Gy, of PP-g-(MAH-co-St) prepared
with different raw material ratios is shown in Table 1. As
shown in Table 1, when the ratio of PP/MAH/St/DCP is
100/6/6/0.2, the Gy of PP-g-(MAH-co-St) is 0.89%.
The Gyay of PP-g-(MAH-co-St) (100/6/6/0.4) was higher
than that of PP-g-(MAH-co-St) (100/6/0/0.4), which
implies that the grafting reaction is promoted by St. The
Gyian of PP-g-(MAH-co-St) (100/6/6/0.2) was lower than
that of PP-g-(MAH-co-St) (100/6/6/0.4) because not
enough free radicals are available for reaction when the
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Table I. Gy, of PP-g-(MAH-co-St) prepared with different
raw material ratios.

Raw material ratios Gppy of PP-g-
(PP/MAH/St/DCP) (MAH-co-St) (%)
100/6/6/0.2 0.89

100/6/0/0.4 0.94

100/6/6/0.4 1.51

PP: polypropylene; MAH: maleic anhydride; St: styrene; DCP: dicumyl
peroxide.

PP-g-(MAH-c0-St)(G yan=0.89%)

f
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1782

2000 1800 1600 1400 1200 1000 800 600
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Figure I. FT-IR spectra of PP-g-(MAH-co-St) (Gyay = 0.89%)
and PP.

initiator content is low. These results indicate that different
raw material ratios could yield different results.

The grafting reaction of PP with MAH and St was con-
firmed by the FT-IR spectra. The FT-IR spectra of pure
PP-g-(MAH-co-St) (Gyapy = 0.89%) and PP are shown in
Figure 1. As a cyclic anhydride, MAH showed an asym-
metrical stretching vibration peak of carbonyl at about
1800 cm™! and a symmetrical stretching vibration peak at
about 1750 cm™1.20 Characteristic peaks of MAH were
clearly observed at 1782 and 1856 cm™!. The characteristic
peak of St was clearly observed at 703 cm™!. These results
indicate that MAH and St were successfully grafted onto
the main chains of PP.

Scanning electron microscopy analysis

Compatibility between PP meltblown nonwoven fabric
slices and PPC is difficult to achieve without incorporation
of'a proper compatibilizer because the former is a nonpolar
polymer, whereas the latter is a relatively polar polymer.
The effect of PP-g-(MAH-co-St) on PPC/PP slices was
investigated by scanning electron microscopy (SEM).
SEM micrographs of PPC/PP slices are shown in Figure 2.
Slices to which PP-g-(MAH-co-St) had been added were
smoother and showed fewer depressions and cavities than
PPC/PP (80/20) slices without PP-g-(MAH-co-St). PP in
the form of ball dispersed more uniformly in the PPC

matrix when the content and grafting proportion of PP-g-
(MAH-co-St) were increased. This result clearly demon-
strates that the compatibility between polymers can be
improved by the addition of PP-g-(MAH-co-St).

Tensile properties and MFR of PPC/PP slices

The tensile properties of PPC/PP slices are shown in Figure
3. The tensile strength reached 16.64 MPa when the con-
tent of PP-g-(MAH-co-St) (Gyay = 1.51%) was 8%, and
then decreased with further increases in PP-g-(MAH-
co-St). Also, the tensile strength of PPC/PP slices was
higher at higher grafting proportions of PP-g-(MAH-
co-St) than lower ones. The effect of the grafting propor-
tion of PP-g-(MAH-co-St) on the tensile strength of PPC/
PP slices was not obvious when the PP-g-(MAH-co-St)
content was low. With the increase in the content and graft-
ing rate of PP-g-(MAH-co-St), the elongation at break of
PPC/PP slices was decreased, because the MAH grafted on
the chain of PP-g-(MAH-co-St) promoted the reaction of
PPC with PP-g-(MAH-co-St), improved the interfacial
adhesion strength of PPC with PP, and hence the elonga-
tion at break of PPC/PP slices was decreased. Furthermore,
PP-g-(MAH-co-St) had a main chain of PP, its crystalliza-
tion was similar to the rigid material PP, and the addition
of PP-g-(MAH-co-St) promoted the crystallinity of PPC/
PP. Hence, the flexibility was reduced, and the elongation
at break of PPC/PP slices was reduced by adding
PP-g-(MAH-co-St).

MFRs of the PPC/PP slices with PP-g-(MAH-co-St) are
shown in Figure 4. The MFR of the PPC/PP slices
decreased when the content and grafting proportion of
PP-g-(MAH-co-St) were increased. The minimum MFR
was observed at a PP-g-(MAH-co-St) Gyapy of 1.51%.
Changes in the MFR of the PPC/PP slices were not obvi-
ous when the PP-g-(MAH-co-St) content was higher than
8%. These results indicate that addition of PP-g-(MAH-
co-St) could promote the compatibility, improve the inter-
facial adhesion strength, and inhibit the flowability
between PPC and PP, consistent with the SEM and tensile
strength analyses.

Thermal properties

The DSC curves of PPC/PP-g-(MAH-co-St)/PP slices are
shown in Figure 5, and data of 7, and 7, are shown in
Table 2. The T, of the PPC/PP slices did not change after
the addition of PP-g-(MAH-co-St). The 7, of the PPC/PP
slices after the addition of PP-g-(MAH-co-St) is between
24.2°C and 28.0°C. The T, of the PPC/PP slices decreased
when the content and grafting proportion of PP-g-(MAH-
co-St) were increased and tended to 7, between PPC and
PP.2! The crystallinity of PPC/PP slices is improved with
the increase in the grafting proportion and content of
PP-g-(MAH-co-St). These findings confirm that the
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Figure 2. SEM micrographs of PPC/PP slices: (a) PPC/PP (80/20) at 1000X magnification, (b) PPC/PP (80/20) at 2000 X
magnification, (c) PPC/PP-g-(MAH-co-St) (Gyay = 0.94%)/PP (80/2/20) at 1000X magnification, (d) PPC/PP-g-(MAH-co-St) (Gyay =
0.94%)/PP (80/2/20) at 2000 X magnification, (e) PPC/PP-g-(MAH-co-St) (Guay = 1.51%)/PP (80/8/20) at 1000X magnification, and (f)
PPC/PP-g-(MAH-co-St) (Guay = 1.51%)/PP (80/8/20) at 2000 X magnification.

compatibility of PPC/PP slices is improved by the addi-
tion of PP-g-(MAH-co-St).

The TG and derivative thermogravimetry (DTG) curves
of PPC, PP, and the PPC/PP slices are shown in Figure 6,
and data of 7"y, T"5gy,, T 95, and T, are shown in Table 2.
The T 5, of PPC was 55.5°C lower than that of the PPC/PP
slices when PPC was blended with PP at a ratio of 80/20
(w/w). The thermal decomposition temperatures of the PPC/

PP slices increased with increasing PP-g-(MAH-co-St)

content. The 7' ,, of the PPC/PP slices was mostly improved
by 25°C by the addition of 8% PP-g-(MAH-co-St) (Gyay =
1.51%). The thermal decomposition temperatures of the
PPC/PP slices did not obviously change when the grafting
proportion of PP-g-(MAH-co-St) was increased. PPC was
easily decomposed to cyclic carbonate at low temperature,
because the thermal degradation was inhibited by the reac-
tion of PPC and the PP-g-(MAH-co-St). Therefore, thermal
decomposition temperatures and the thermal stability of the
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Figure 6. (a) TG and (b) DTG curves of PPC, PP, and the PPC/PP slices.

Table 3. Degradation rate of PPC, PP, and the PPC/PP slices.

Materials Degradation rate ~ Degradation rate  Degradation rate  Degradation rate  Degradation rate
after 6 days (%) after 12 days (%)  after 18 days (%)  after 24 days (%)  after 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/PP-g-(MAH-co-St) 2.89 3.26 3.44 3.65 3.84
(Gman = 0.94%)/PP (80/2/20)
PPC/PP-g-(MAH-co-St) 291 3.30 3.49 3.70 391
(Gman = 1.51%)/PP (80/2/20)
PPC/PP-g-(MAH-co-St) 271 3.02 3.21 3.55 3.71
(Gman = 1.51%)/PP (80/8/20)
PP 0 0 0 0 0
PPC: poly(propylene carbonate); PP: polypropylene; MAH: maleic anhydride; St: styrene.
Ho—[—CHz—(l;H—o—u—o H + "—[—ClH—CHZ—l—CHQ—I»‘ _— CTH—CHQ—T—CHZ—]T“
n I = T %=o

CHy—

@N

PPC PP-g-(MAH-co-St)

CH,—C
1 %O—C—O—CF‘—CH;+DH
\O |L | 2

CH,

PPC/PP-g-(MAH-co-St)

Figure 7. Reaction equation of PPC and PP-g-(MAH-co-St).

the PPC was degradable, while none of the PP and PP-g-
(MAH-co-St) was degradable. The degradation rate of the
PPC/PP slices was improved by the addition of
PP-g-(MAH-co-St). The effect of PP-g-(MAH-co-St)
(Gyan = 1.51%) was better than that of PP-g-(MAH-
co-St) (Gyap = 0.94%) at 2% content. The degradation
rate of the PPC/PP slices decreased when the PP-g-(MAH-
co-St) (Gyay = 1.51%) content was 8%. Therefore, the
degradation rate of the PPC/PP slices may decrease by the
addition of excess PP-g-(MAH-co-St). The degradation
rate of the PPC/PP slices reached 3.91% in PBS (pH =
7.7) after 30 days. PPC was degraded by chemical hydrol-
ysis, random hydrolysis, and microbial degradation in

PBS. The compatibilizer enhanced the interaction between
PPC and PP by the addition of PP-g-(MAH-co-St). This
expansion led to the presentation of interior surface area and
allowed the PBS solution to penetrate into slices for further
degradation.?2 These results provide basic data for the prep-
aration of biodegradable meltblown nonwoven fabrics.

Reaction mechanism of PPC with
PP-g-(MAH-co-St)

The results indicate that ring-opening reactions between
the anhydride functional groups of MAH occur on the
main chains of PP-g-(MAH-co-St) and PPC.2* The
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reaction equation of PPC and PP-g-(MAH-co-St) is shown
in Figure 7. To confirm this ring-opening reaction, PPC
and PP-g-(MAH-co-St) (Gyay = 1.51%) at the ratio of
60/40 (w/w) were reacted by melt blending.

The FT-IR and '"H NMR spectra of PP-g-(MAH-co-St)
and PPC/PP-g-(MAH-co-St) are shown in Figures 8 and
9, respectively. As shown in Figure 8, the characteristic
peak of the anhydride functional groups of MAH on the
main chains of PP-g-(MAH-co-St) at 1856 cm™! disap-
peared or shifted in PPC/PP-g-(MAH-co-St), thus prov-
ing that a ring-opening reaction had occurred.

As shown in Figure 9, the peak of “1” of PP-g-(MAH-
co-St) ranging from 2 to 2.5 ppm either disappeared or
shifted in PPC/PP-g-(MAH-co-St), which also proves that
a ring-opening reaction had occurred between PPC and
PP-g-(MAH-co-St). Thus, the compatibility of PPC and
PP-g-(MAH-co-St) can be promoted by the mutual effect
of chemical reaction.

The PP chain of PP-g-(MAH-co-St) and the PP of
the PPC/PP slices are compatible and feature favorable
cocrystallization. The most advantageous conformation
must be obtained from their interface to promote com-
patibility. The interface bonding forces are less, the

PPCPP-g-(MAH-co-St)

2400 2200 2000 1800 1600 1400 1200 1000
1

Wavenumber/cm~

Figure 8. FT-IR spectra of PP-g-(MAH-co-St) and PPC/PP-g-
(MAH-co-St).

interfacial tension is strong, and miscibility is poor
because of the different polarities of PPC and PP. PP-g-
(MAH-co-St) with polar groups can interact with PPC
and PP by chemical bonding and cocrystallization.
Such interactions can inhibit the thermal arrangement
of molecular chains, promote the winding of molecular
chains, increase the resistance of molecular flow, inter-
face adhesion forces, compatibility, tensile strength,
and thermal stability, and reduce the MFR of PPC/PP
slices.?#26

Conclusion

The results showed that PP-g-(MAH-co-St) with three
different grafting proportions could be prepared
by melt grafting. MAH in the form of cyclic anhydride
was also grafted onto the main chains of PP
successfully.

The effect of different contents and grafting proportions
of PP-g-(MAH-co-St) on the performance of the PPC/PP
slices was studied. The compatibility between PPC and PP
was improved by the addition of PP-g-(MAH-co-St). PPC/
PP slices had higher tensile strengths and lower MFRs at
higher contents and grafting proportions of PP-g-(MAH-
co-St) than lower ones. The thermal decomposition tem-
peratures of the PPC/PP slices were improved when the
content of PP-g-(MAH-co-St) was increased. The impact
of different grafting proportions of PP-g-(MAH-co-St) on
the thermal decomposition temperatures of the PPC/PP
slices was less. The degradation rate of the PPC/PP slices
was improved by the addition of moderate amounts of
PP-g-(MAH-co-St).

Ring-opening reactions, increased interface adhesion
forces, and reduced interfacial tension may be the mecha-
nisms of PP-g-(MAH-co-St). To endow PPC/PP slices
with better application potential, further studies will be
conducted to prepare biodegradable meltblown nonwoven
fabrics using PPC/PP slices.

PP-g- (MAH-co-St)

PPC/PP-g- (MAH-co-St)

ppm (1)

ppm (1)

—T
350 3.00 250 200 1.50 1.00

Figure 9. 'H NMR spectra of PP-g-(MAH-co-St) and PPC/PP-g-(MAH-co-St).
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