
Received: 26 February 2018 Revised: 28 April 2018 Accepted: 28 April 2018

DOI: 10.1002/pat.4346
R E S E A R CH AR T I C L E
Effects of polystyrene‐b‐poly(ethylene/propylene)‐b‐
polystyrene compatibilizer on the recycled polypropylene and
recycled high‐impact polystyrene blends

Yufei Kong1 | Yingchun Li1 | Guosheng Hu1 | Nuo Cao2 | Youquan Ling1 | Duo Pan3,4 |

Qian Shao4 | Zhanhu Guo3
1School of Materials Science and Engineering,

North University of China, Taiyuan 030051,

China

2China National Electric Apparatus Research

Institute Co, Ltd, Guangzhou 510000, China

3Department of Chemical and Biomolecular

Engineering, University of Tennessee,

Knoxville, TN 37996, USA

4College of Chemical and Environmental

Engineering, Shandong University of Science

and Technology, Qingdao 266590, China

Correspondence

Yingchun Li, School of Materials Science and

Engineering, North University of China,

Taiyuan 030051, China.

Email: liyingchun@126.com

Zhanhu Guo, Department of Chemical and

Biomolecular Engineering, University of

Tennessee, Knoxville, TN 37996, USA.

Email: zguo10@utk.edu

Funding information

National Science and Technology Support

Program of China, Grant/Award Number:

2014BAC03B06
2344 Copyright © 2018 John Wiley & Sons, L
The recycled polypropylene/recycled high‐impact polystyrene (R‐PP/R‐HIPS) blends

were melt extruded by twin‐screw extruder and produced by injection molding

machine. The effects of polystyrene‐b‐poly(ethylene/propylene)‐b‐polystyrene copol-

ymer (SEPS) used as compatibilizer on the mechanical properties, morphology, melt

flow index, equilibrium torque, and glass transition temperature (Tg) of the blends

were investigated. It was found that the notch impact strength and the elongation

at break of the R‐PP/R‐HIPS blends with the addition of 10 wt% SEPS were

6.46 kJ/m2 and 31.96%, which were significantly improved by 162.46% and

57.06%, respectively, than that of the uncompatibilized blends. Moreover, the addi-

tion of SEPS had a negligible effect on the tensile strength of the R‐PP/R‐HIPS

blends. Additionally, the morphology of the blends demonstrated improved distribu-

tion and decreased size of the dispersed R‐HIPS phase with increasing the SEPS con-

tent. The increase of the melt flow index and the equilibrium torque indicated that the

viscosity of the blends increased when the SEPS was incorporated into the R‐PP/R‐

HIPS blends. The dynamic mechanical properties test showed that when the content

of SEPS was 10 wt%, the difference of Tg decreased from 91.72°C to 81.51°C. The

results obtained by differential scanning calorimetry were similar to those measured

by dynamic mechanical properties, indicating an improved compatibility of the blends

with the addition of SEPS.
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1 | INTRODUCTION

The rapid development of electronic and electrical equipment industry

witnessed the increase of wasted electronic and electrical equipment

(WEEE) plastics, whose annual output around the world reached 40

million tons according to the latest estimates.1,2 To some extent, tradi-

tional treatment of waste plastics will not only result in the waste of

resources but also lead to environmental pollution.3,4 Fortunately,

majority of WEEE plastics are still functional or slightly defective and

thus can be reused for future life cycles.5,6 Therefore, the recycling
td. wileyonlinelib
of WEEE plastics is a mutual‐beneficial pattern that can not only

reduce the damage to the environment but also realize the recycling

of resource.7,8 Some literatures have reported that the major constit-

uents of WEEE plastics include polypropylene (PP) and high‐impact

polystyrene (HIPS).9-11 Recycling mixed plastics via the preparation

of blends attracts increasing attention since the outstanding improve-

ments such as impact strength and processability compared with the

uncompatibilizing blends.12,13

Recycled polypropylene (R‐PP) and recycled high‐impact polysty-

rene (R‐HIPS) are typically incompatible, because of different
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molecular structures and condensed structures.14 Therefore, the com-

patibility improvement of R‐PP/R‐HIPS blends is essential to achieve

high mechanical properties to meet the requirements for actual appli-

cations. The traditional solution to increase the interfacial interaction

among the phases is the incorporation of compatibilizers in reducing

the interfacial tension.15 The polymers (with similar chemical structure

to PP and HIPS) are always used as compatibilizers to increase the

interfacial interaction, thus improving the mechanical properties of

the PP/HIPS blends.16,17

Polystyrene‐b‐poly(ethylene/butylene)‐b‐polystyrene copolymer

(SEBS), a kind of triblock copolymer, is usually used as compatibilizers

in increasing the interface interaction in the blends.12,18,19 For exam-

ple, Mural et al18 examined the effects of SEBS compatibilizer content

on the morphologies and mechanical properties of the postconsumer

PP/HIPS blends. It was found that the addition of 5 wt% SEBS

resulted in a decrease in the average dispersed domain size of post-

consumer PP/HIPS (70/30) blends from 5.078 to 2.082 μm; ie, SEBS

played a prominent role in compatibilization. Although the compatibil-

ity of postconsumer PP/HIPS blends was effectively improved, the

notched impact strength and the tensile strength of the PP/HIPS com-

pounds were only increased by 6.88% and 11.97%, respectively. Hong

et al20 found that the triblock copolymers SEBS and polystyrene‐b‐

poly(ethylene/propylene)‐b‐polystyrene (SEPS) were used as the

compatibilizers and tremendously improved the interfacial adhesion

between polyphenylene oxide dispersed phase and isotactic PP contin-

uous phase. Moreover, the compatibilization of SEPS was better than

that of SEBS from the perspective of improving the mechanical prop-

erty of the blends above. Similarly, SEPS was also used to improve

the compatibility of R‐PP/R‐HIPS blends because of the miscibility of

polystyrene in SEPS and HIPS matrix. Taking into account lower inter-

facial tension, the Poly(ethylene/propylene) block components in SEPS

were expected to be miscible with PP phase.21 Besides, SEPS can also

improve the toughness of the R‐PP/R‐HIPS blends since SEPS belongs

to a kind of thermoplastic elastomer. However, the use of SEPS as a

compatibilizer for R‐PP/R‐HIPS blends has not been reported.

In this paper, the R‐PP/R‐HIPS blends were successfully prepared

with SEPS acting as the compatibilizer. The aim of this paper is mainly

to study the compatibilization of SEPS by comparing the mechanical

properties, morphology, melt flow index (MFI), equilibrium torque,

and the glass transition temperature (Tg) of the R‐PP/R‐HIPS blends.

Through the comparison of notch impact strength and morphology,

the toughening effect of SEPS was also studied.
TABLE 1 The accurate formulations of R‐PP/R‐HIPS/SEPS blends

Sample R‐PP, wt% R‐HIPS, wt% SEPS, wt%

1 70 30 0

2 70 30 1

3 70 30 5

4 70 30 10

Abbreviations: R‐HIPS, recycled high‐impact polystyrene; R‐PP, recycled
polypropylene; SEPS, polystyrene‐b‐poly(ethylene/propylene)‐b‐polysty-
rene copolymer.
2 | EXPERIMENT

2.1 | Materials

The R‐PP and R‐HIPS from end‐of‐life electrical equipment shell were

provided by Xinhuanbao Resource Utilization Co, Ltd (Foshan, China).

The pieces of R‐PP and R‐HIPS had a mean particle size of 5 mm. The

SEPS (Kraton G‐1730) was used as the compatibilizer and was pur-

chased from Zhangmutou Huaxin Sales of Plastic Materials

(Dongguan, China). The virgin PP (being used for TV sets shells) and

virgin HIPS (being used for air conditioning shells) were supplied by
Shanghai Kingfa Technology Development Co, Ltd (Shanghai, China),

whose notched impact strengths were 2.92 and 6.20 kJ/m2,

respectively.
2.2 | Blend preparation

Polymers were previously dried for 8 hours at 70°C in a vacuum dry-

ing oven. The R‐PP/R‐HIPS/SEPS blends with the formulations being

presented in Table 1 were prepared via a parallel twin‐screw extruder

(SHJ‐36, Nanjing Chengmeng Chemical Machinery Co, Ltd, China) at

190°C to 210°C. The feed screw speed and the extruder screw speed

were 25 and 85 rpm, respectively. After melt extrusion, the samples

were obtained by granulation, then dried at 70°C for 8 hours, and

injected into standard specimens by injection molding machine for

mechanical property test. The injection temperature ranged from

185°C to 200°C.
2.3 | Mechanical testing

Izod impact testing was performed at room temperature using the K‐

TEST KXJU‐22A impact tester according to IOS 180: 2000. All speci-

mens were first notched with a notch of 45° angle and then tested

with a 1‐J hammer. The tensile testing was performed at 23°C accord-

ing to ISO 527‐1: 2012 using the SANS CMT6104 testing machine

with the speed being 50 mm/min.
2.4 | Scanning electron microscope

The morphological analysis of the fracture surface of the blends was

examined by a scanning electron microscope (SEM) (model DB235,

FEI Co, Ltd, USA). The samples were cryogenically fractured in liquid

nitrogen and were etched with tetrahydrofuran for 8 hours, and then

the specimens were coated with gold layer before the morphology

study at an acceleration voltage of 20 kV.
2.5 | Melt flow index and mix torque analysis

The melt flow rate tester (MTS ZRZ1452, Ningbo, China) was used to

examine the MFI of the blends according to ISO 1133: 2005 at 230°C

with a load of 2.16 kg. The mix torque analysis of the blends was eval-

uated on a torque rheometer (XSS‐300, Kechuang Rubber and Plastic

Machinery Co, Ltd, China) at 190°C, and the rotor speed was 50 rpm.



2346 KONG ET AL.
2.6 | Dynamic mechanical analysis

The dynamic mechanical properties were tested by using the dual can-

tilever mode. The test temperature was in the range from −30°C to

150°C with a heating rate of 3°C/min and frequency of 10 Hz. The

size of the sample used in the test was 80 mm × 10 mm × 4.2 mm.
2.7 | Differential scanning calorimetry analysis

The differential scanning calorimeter (METTLER DSC822e) was used

to perform differential scanning calorimetry (DSC) analysis of the R‐

PP/R‐HIPS/SEPS composites. The samples were ground into powder

and then tested by vacuum drying for 12 hours. Indium was used to

calibrate the temperature and enthalpy. High purity nitrogen (flow rate

of 50 mL/min) was used to protect the sample (2‐3 mg). The sample

was heated to 200°C within 10 minutes to eliminate the thermal his-

tory and then cooled down to −10°C and heated to 200°C again. All

the rates of temperature change were 10°C/min, and all the DSC

curves were recorded.
FIGURE 2 Elongation at break of the R‐PP/R‐HIPS/SEPS blends. R‐
HIPS, recycled high‐impact polystyrene; R‐PP, recycled polypropylene;
SEPS, polystyrene‐b‐poly(ethylene/propylene)‐b‐polystyrene
copolymer
3 | RESULT AND DISCUSSION

3.1 | Mechanical properties analysis

The notched impact strength of the R‐PP/R‐HIPS blends with the

function of SEPS content is shown in Figure 1. It can be seen that

the notched impact strength of the R‐PP/R‐HIPS blends is only

2.46 kJ/m2, which is lower than that of the virgin PP and virgin HIPS

with the notch impact strength being 2.92 and 6.20 kJ/m2, respec-

tively. This is due to the typical incompatibility of R‐PP/R‐HIPS

blends.22,23

The notched impact strength was increased significantly when the

SEPS compatibilizer was added into the blends in the preparation of R‐

PP/R‐HIPS composites. Obviously, the notched impact strength

exhibited a gradually increasing trend with increasing the SEPS con-

tent. The interfacial strength of the blends was improved under the

compatibilizing effect of SEPS containing the chemical structures sim-

ilar to that of PP and HIPS.24 As a kind of thermoplastic elastomer,
FIGURE 1 Notch impact strength of the R‐PP/R‐HIPS/SEPS blends.
R‐HIPS, recycled high‐impact polystyrene; R‐PP, recycled
polypropylene; SEPS, polystyrene‐b‐poly(ethylene/propylene)‐b‐
polystyrene copolymer
SEPS can also improve the impact toughness of the R‐PP/R‐HIPS

blends. Thus, the notched impact strength of blends was obtained.

When the SEPS content was 10 wt%, the notched impact strength

of the blends reached 6.46 kJ/m2, which was 162.60% higher than

that of the pure blends with the notch impact strength being

2.46 kJ/m2.

The effects of SEPS content on the elongation at break and the

tensile strength of blends are shown in Figures 2 and 3, respectively.

The elongation at break of the blend increases with the increase of

SEPS content, which is consistent with the change trends of notched

impact strength. When the SEPS content is 10 wt%, the elongation

at break of the R‐PP/R‐HIPS compounds is 31.96%, increased by

57.06%. The tensile strength is observed to increase first and then

decrease with increasing the SEPS content.

The compatibility of the R‐PP/R‐HIPS blends was improved when

the SEPS was used as compatibilizer, which resulted in the gradual

increase of the elongation at break of the R‐PP/R‐HIPS compounds

with increasing the SEPS content. Additionally, as a kind of elastomer,

the addition of SEPS can cause the tensile strength of the R‐PP/R‐

HIPS compounds decrease. Hence, the tensile strength of the blends
FIGURE 3 Tensile strength of the R‐PP/R‐HIPS/SEPS blends. R‐
HIPS, recycled high‐impact polystyrene; R‐PP, recycled
polypropylene; SEPS, polystyrene‐b‐poly(ethylene/propylene)‐b‐
polystyrene copolymer
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began to decrease again, when the SEPS content exceeded 5 wt%.

However, a slight decrease in tensile strength did not pose a new

challenge to the reuse of the R‐PP/R‐HIPS composites.
FIGURE 5 Melt flow index of the R‐PP/R‐HIPS/SEPS blends.
R‐HIPS, recycled high‐impact polystyrene; R‐PP, recycled
polypropylene; SEPS, polystyrene‐b‐poly(ethylene/propylene)‐b‐
polystyrene copolymer
3.2 | Morphology analysis

The SEM graphs of the brittle fracture surface of R‐PP/R‐HIPS com-

pounds are shown in Figure 4. It is found that the morphology of

the brittle fracture surface exhibits an obvious “sea‐island” structure,

where the gray part is the R‐PP continuous phase and the black hole

is the etched dispersed R‐HIPS phase.25,26 Without the addition of

SEPS, the SEM graph of R‐PP/R‐HIPS blends shows an inhomoge-

neous distribution and irregular shape of the dispersed phase

(Figure 4A). This is possibly attributed to the weak interfacial interac-

tion among the phases in the blends. In general, high interfacial

tension of the blends with poor compatibility will cause poor transfor-

mation of load from matrix to the dispersed phase, leading to a

smooth morphology.4,27

Obviously, the compatibility of the blends was improved, which

was illustrated by the morphology of the blends. A significant reduc-

tion of the R‐HIPS domain size is found with SEPS as compatibilizer

(Figure 4B‐D). It is observed that the pore size is decreased consider-

ably, which indicates the prominent compatibilization of the SEPS.

The possible reasons are that SEPS facilitates the dispersion of

the R‐HIPS dispersed phase and results in strong interfacial adhesion

of the R‐PP/R‐HIPS blends.28 This strong interfacial adhesive force

may provide a better enhancement on the impact properties of the
FIGURE 4 Scanning electron micrographs of the R‐PP/R‐HIPS/SEPS blen
30/10. R‐HIPS, recycled high‐impact polystyrene; R‐PP, recycled polyprop
copolymer
blends. This observation confirms the effectiveness of SEPS as

compatibilizer in intermediate R‐PP/R‐HIPS (70/30) blends. Through

the addition of these compatibilizers, well‐dispersed and small R‐HIPS

domains were obtained and exhibit excellent impact properties.
3.3 | Flow performance analysis

Melt flow index measurement has been used successfully to obtain

significant information that is concerned about the viscosity of the

R‐PP/R‐HIPS blends. Figure 5 shows the bar graph of MFI for all
ds with a ratio of (A) 70/30/0, (B) 70/30/1, (C) 70/30/5, and (D) 70/
ylene; SEPS, polystyrene‐b‐poly(ethylene/propylene)‐b‐polystyrene
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samples. As can be seen, the MFI value of the blends reaches a maxi-

mum of 9.60 g/10 min when the content of SEPS is 10 wt%, which is

much lower than the uncompatibilizing blends with the MFI value

being 13.02 g/10 min. The MFI of the blends exhibits a decreasing

trend with the increase of SEPS content, that is to say, the viscosity

of the blends increases under the compatibilizing effect of SEPS.

Figure 6 illustrates the effect of SEPS content on the equilibrium

torque of R‐PP/R‐HIPS blends. Figure 6B is the enlarged diagram of

the curve inside the dashed line of Figure 6A. The results show that

the equilibrium torque of R‐PP/R‐HIPS blends without SEPS is

3.24 N·m, which is greater than that of the neat R‐PP with the equilib-

rium torque being 2.71 N·m, but less than that of the neat R‐HIPS

whose equilibrium torque is 5.23 N·m. It is possibly due to the rigid

benzene ring in R‐HIPS molecules, which decreases the flow proper-

ties. With the increase of SEPS content, the equilibrium torque of

the blends increases gradually. Decrease of MFI and increase of equi-

librium torque of R‐PP/R‐HIPS blends shows that SEPS plays a vital

role in compatibilizing R‐PP/R‐HIPS blends, which improves the inter-

face strength between the dispersed phase and the continuous phase.

The polystyrene block in SEPS is entangled with the polystyrene seg-

ments in the R‐HIPS, and the polyethylene/PP block in SEPS is

entangled with the PP chains in the R‐PP, which leads to an increase
FIGURE 6 A and B, Mixing torque time of recycled polypropylene/recycle
polystyrene copolymer blends with a ratio of (a) 100/0/0, (b) 70/30/0, (c) 7

be viewed at wileyonlinelibrary.com]

FIGURE 7 Schematic representation of compatibilizer polystyrene‐b
polypropylene/recycled high‐impact polystyrene blends [Colour figure can
in viscosity of the blends. Figure 7 is the schematic representation of

compatibilizer SEPS in the R‐PP/R‐HIPS blends. The more the SEPS

content is, the higher the viscosity of the blends is observed, which

is due to the positive correlation between the viscosity and the bal-

ance torque of the blends.29,30 In addition, the changing trend of

MFI and equilibrium torque is in accordance with the trend in the

impact strength. When the SEPS compatibilizer is added into the

blends, the interfacial interaction between the molecules of the blends

described above is enhanced, resulting in the increased impact

strength.

Tokita31 has established the relationship between the particle size

of the dispersed particles and the viscosity, shear rate, interfacial

tension, volume fraction, the macroscopic crushing energy of the

dispersed phase material, and the effective collision probability

(Equation (1)):

R* ¼
12
π
Pσϕd

η _γ−
4
π
PϕdEdk

(1)

where R* represents the particle size of the dispersed phase, P means

the effective collision probability, σ is the interfacial tension, ϕd is the
d high‐impact polystyrene/polystyrene‐b‐poly(ethylene/propylene)‐b‐
0/30/1, (d) 70/30/5, (e) 70/30/10, and (f) 0/100/0 [Colour figure can

‐poly(ethylene/propylene)‐b‐polystyrene copolymer in the recycled
be viewed at wileyonlinelibrary.com]
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volume fraction of the dispersed phase, η represents the viscosity of

the blends, and _γ and Edk are the shear rate and the macroscopic

crushing energy of the dispersed phase material, respectively.

This formula is a classical formula for the blending process. The

compatibilization of SEPS results in the decrease of effective collision

probability of the dispersed phase and the decrease of the interfacial
FIGURE 8 Glass transition temperatures of the R‐PP/R‐HIPS/SEPS
blends from dynamic mechanical analysis measurements with a ratio
of (a) 70/30/0, (b) 70/30/1, (c) 70/30/5, and (d) 70/30/10. R‐HIPS,
recycled high‐impact polystyrene; R‐PP, recycled polypropylene;
SEPS, polystyrene‐b‐poly(ethylene/propylene)‐b‐polystyrene
copolymer [Colour figure can be viewed at wileyonlinelibrary.com]

TABLE 2 Glass transition temperatures (Tg) of the R‐PP/R‐HIPS/
SEPS blends from dynamic mechanical analysis measurements

Samples R‐PP/R‐
HIPS/SEPS

Tg of R‐PP, °
C

Tg of R‐
HIPS, °C

Difference Value of
Tg, °C

70/30/0 12.90 104.62 91.72

70/30/1 14.22 105.03 90.81

70/30/5 20.56 105.22 84.66

70/30/10 23.72 105.23 81.51

Abbreviations: R‐HIPS, recycled high‐impact polystyrene; R‐PP, recycled
polypropylene; SEPS, polystyrene‐b‐poly(ethylene/propylene)‐b‐polysty-
rene copolymer.

FIGURE 9 A and B, Glass transition temperatures of the recycled polypro
butylene)‐b‐polystyrene copolymer blends from differential scanning calor
30/5, and (d) 70/30/10 [Colour figure can be viewed at wileyonlinelibrary
interaction among the phases, while the volume fraction of the

dispersed phase and the shear rate remain unchanged; thus, the

estimated particle size of the R‐HIPS particles from Equation (1) is to

be decreased. The results are in good agreement with the changes in

the particle size observed by SEM in Figure 4, which matches the var-

iation tendency of the impact strength. It indicates that SEPS has a

prominent compatibilization effect on the notched impact strength

and the elongation at break of R‐PP/R‐HIPS blends.
3.4 | Glass transition temperature

Figure 8 shows the temperature dependence of the tan δ curves of

the R‐PP/R‐HIPS/SEPS blends with the data being presented in

Table 2. As can be seen in Figure 8, 2 distinct transition peaks at

12.90°C and 104.62°C are found on the tan δ curves of the blends

specimens, respectively, indicating that the R‐PP and R‐HIPS are

incompatible. The peak of R‐PP in the curve is not obvious, which is

due to partial crystallization of the R‐PP (it is a copolymerization PP

that is derived from the waste electrical appliance). The difference of

Tg between R‐PP and R‐HIPS is about 91.72°C. With the addition of

SEPS, the Tg of R‐PP increases and the temperature difference

decreases. For example, when the content of SEPS is 10 wt%, the Tg

of R‐PP increases to 23.72°C, and the difference decreases to about

81.51°C. Additionally, the Tg of PS in R‐HIPS increases slightly during

the whole process.

Figure 9A shows the DSC curves of the second heats of R‐PP/R‐

HIPS/SEPS blends. Figure 9B is obtained by the derivation of Figure 9

A with the data being presented in Table 3. In Figure 9B, it is shown

that the 2 peaks in regions “1” and “2” correspond to the glass transi-

tion temperature of PP and polystyrene, respectively. In the blends

without SEPS, the difference of Tg between R‐PP and R‐HIPS is about

58.91°C. When the SEPS content is increased, the difference of the

blends decreases gradually and it reaches the minimum 55.32°C with

the SEPS content being 10 wt%. Although the results of Tg obtained

by DSC and dynamic mechanical analysis are different, the change

tendency of the difference value is the same. The proximity of 2 glass

transition temperatures above indicates that SEPS can significantly

improve the compatibility of the R‐PP/R‐HIPS blends.32,33
pylene/recycled high‐impact polystyrene/polystyrene‐b‐poly(ethylene/
imetry measurements with a ratio of (a) 70/30/0, (b) 70/30/1, (c) 70/
.com]

http://wileyonlinelibrary.com
http://wileyonlinelibrary.com


TABLE 3 Glass transition temperatures (Tg) of the R‐PP/R‐HIPS/
SEPS blends from differential scanning calorimetry measurements

Samples R‐PP/R‐
HIPS/SEPS

Tg of R‐PP, °
C

Tg of R‐
HIPS, °C

Difference Value of
Tg, °C

70/30/0 42.11 101.02 58.91

70/30/1 42.22 100.26 58.04

70/30/5 42.62 98.78 56.16

70/30/10 42.84 98.16 55.32

Abbreviations: R‐HIPS, recycled high‐impact polystyrene; R‐PP, recycled
polypropylene; SEPS, polystyrene‐b‐poly(ethylene/propylene)‐b‐polysty-
rene copolymer.
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4 | CONCLUSION

In this work, the R‐PP/R‐HIPS blends were prepared by melt extru-

sion. The R‐PP/R‐HIPS blends with SEPS compatibilizer exhibited

the higher notch impact strength than that of the R‐PP/R‐HIPS

blends. The SEM observations confirmed that a more homogeneous

morphology of the compatibilizing R‐PP/R‐HIPS blends was achieved

compared with the R‐PP/R‐HIPS blends without compatibilizers. The

increase of the MFI and the decrease of the equilibrium torque indi-

cate that the viscosity of the blends increased when the SEPS was

used as compatibilizer, which was due to the improved compatibility

of the blends. The dynamic mechanical analysis and DSC data proved

that the addition of SEPS improved the compatibility of the R‐PP/R‐

HIPS blends significantly, resulting in a close proximity of 2 glass tran-

sition temperatures belonging to the R‐PP phase and R‐HIPS phase,

respectively. The R‐PP/R‐HIPS blends obtained excellent performance

under the compatibilization of SEPS, which provided a new way for

high value recycling of R‐PP and R‐HIPS to prepare multifunctional

polymer nanocomposites34-46 or carbon nanocomposites47-52 upon

pyrolysis.
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