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Study on Effects of Toughening Modifier on Properties of Recycled Polyethylene

HU Yixing', SHI Junhua', DU Yaping?, CHEN Xianhong'

(1. School of Packaging and Materials Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China;
2. School of Materials Science and Engineering, Hunan University, Changsha 410082, China )

Abstract: The blends of recycled high density polyethylene (RHDPE)/home-made complex toughening agent (CTA)
were prepared by a twin-screw extruder. The effects of CTA contents on mechanical properties, melting and crystallization
behavior, thermal properties and microstructure of blends were studied. The results showed that the impact strength was
significantly increased with the increasing content in CTA, while the elongation and tensile strength decreased. The
toughening effect obviously slowed down when CTA content was over 20%. The results of DSC and TGA displayed that
there was no obvious effect on the degree of crystallinity as well as thermal properties of RHDPE , but the integrity of PE
crystal structure was lowered after CTA was added to RHDPE. The SEM results showed that the toughness of the blend was
significantly improved, but the effect slowed down with poor dispersion and agglomerates when CTA content exceeded
20%.
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i F WS ( scanning electronic microscopy,
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1) KT CTA. RHDPE K 3R Z )ikt —E
BCLLAEIR A HLIRGI95], SRR FTSURFFBF R HLEY
RSk, FRRRDRHE S R T4 F 70 ~ 90 CHRLE T
T 10 h, M. SUBFFET AU B & DR EE AR
"N175, 175, 180, 180, 185, 180, 180 °C, LKL H180 °C.,
EHIEFFEH N 140 r/min, MERMEE A 30 r/min.

2) BT et RHDPE &2 A5 MRHT 58 sl
Bk, I TN o R 45 B A vk 45 1l
oA 185, 190, 190, 185, 180 °C, Hiifi A 45 °C, FEHTE )
M 45 MPa.

1.4 TEREMIR R RIE

1) P B (I 5E o 4218 GB/T 1040.5—2008 H1
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3 ) piri o EE A E o 4 B8 GB/T 1843—2008 H111Y
BORVEA TR, VBT, YRR 0.8 mm, FEAEH
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Fig.1 Effect of CTA content on notched impact
strength of RHDPE composites
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Fig. 3 DSC under the effect of CTA content on melting
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%1 AFECTAESE RHDPE hAZMHIEESH
Table 1 Thermal analysis data of RHDPE composites

with different CTA contents

heat flow/ (W + g™

e

CTAWMBERS /% TJC AHOJ-g) TJC  XJ%
0 131.2 152.9 1182 522
5 133.2 142.8 114.7  48.7
10 133.3 145.6 1155 49.7
15 131.4 151.3 116.8 51.6
20 130.9 150.4 117.9 513
30 132.8 143.1 115.4 488

e T, EIRE, T, N8 RE.

M 3a T 4 nT LUE ), RHDPEAE 131 C
F1163 CHHEHBL T 2 AMERhig, 435 HDPE F1
PP AR (T, ), UtBIECE &4 HDPE 1 PP
Hopte™, HFTH M AR, 5 e i AR
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Fig.4 TGA under the effect of CTA content on thermal
stability of RHDPE composites
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