RZHIBERTHEESHEH &
REEHIEREM R

KESHE, BXE

(FIRIR L F 1%, 7T iy Kk 476600)

W OE. RUHPE)MAEGEREREIREYE LTI B A BEDARBBIAREFH LN mm i L
—RARE A, FIRA A A S0 T e, R RS 4 4 (PR AR A BOMEAT #3051 PE 4 & PE/PF &4 4t
25 R F U mMANJRE 5 15% PF 49 PE/PE—3 B & MAT 64 Ja b 5% B 40 5 38 B A 97 S 40 K 53K ) i KAA, & %) T34
23.8 MPa.18.7 MPa#= 388%. PE/PF—3 B sk 1E 69 A8 8 AR IF 69 A M 4 , PE/PF—3 AF 50 A I 1 Ak 88 B 2
M EABIAAIRF 5 H) A 143 K/m*F2220.1 kW/m®, tsh, #8645 PE, Ae N PF J& 2 &k 89 R4+ %4 pr L5+,
PE/PF—3 B A R K, 4 92.5%, & H LA RIFa bR E ML, HIRREN AR M AN L EIREA,
PE/PF-3 9 71 A8 R MK FEARIE FH T X 2 m4E  RIBF o9 2k . FFPFL5 PE L& T AR KL
123 PE 09 A1 SR REVA B AZ AR Ak L #3530 5 R TRk M AT HHSE P IR B A AR

B T U s B o Y AL AL S AR s A IR IR M TR A

hESES: TB332 XERFREAD: A X EHRS:1005-3360(2026)01-0062-06

DOI: 10.15925/;.cnki.issn1005-3360.2026.01.012

Preparation of Polyethylene/Polyester Fiber Composites
and Research on Their Anti-aging Properties
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Abstract: Polyethylene (PE) readily undergoes aging during storage and service because of light, heat, oxygen,
microorganisms, and acidic or alkaline environments, leading to a pronounced drop in mechanical properties. Polyester
fiber (PF) was therefore introduced as a modifier to prepare PE/PF composites. The results show that the PE/PF-3
composite containing 15% mass fractopm pf PF achieves the highest tensile strength (23.8 MPa), compressive strength
(18.7 MPa) and elongation at break (388%). PE/PF-3 also exhibits the best thermal stability and combustion behavior,
giving the lowest total heat release (14.3 kJ/m?) and peak heat-release rate (220.1 kW/m®). Moreover, compared with pure
PE, composites with PF raise the reflectance, PE/PF-3 reaches a maximum of 92.5%, indicating improved resistance to
photo-thermal aging. Accelerated strong-acid and microbial-aging tests further demonstrate that PE/PF-3 retains the best
mechanical properties, the lowest mass loss and the highest antibacterial rate, underscoring its superior overall aging
resistance. Compounding PF with PE can effectively enhance the mechanical properties and aging resistance of PE,
enabling its broader application in outdoor sports equipment such as ball-net materials.
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Fig.1 Reflectance of different PE/PF composites
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Fig.2 Tensile strength, compressive strength and elongation
at break of different PE/PF composites
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Fig.7 Mass loss rate of different PE/PF composites after mold attack

&2 RFPE/PF A &Mt H 2R
Tab. 2 Antibacterial effects of different PE/PF composites 4% : %

FEbh NGRS
PE/PF-0 93.3
PE/PF-1 94.5
PE/PF-2 95.7
PE/PF-3 99.5
PE/PF-4 97.8

3 it

PF VB R —Fh o | S s 2Rkl , B iy
it A BE LA B DU ke . AN 5T R F P 1 b ot
MRS PE 4545l & BB WE DU bRE J100 PE/PF B &
WEL

TRMTTE 4350 15% PF (4 PE/PF-3 5 A PR s |
PUHE R T R Z R B K AR, S5 s s B AP
54 B 43 51 v] 1K 23.8 MPa Fill 18.7 MPa, i 24 fili K 2R ik #|
388%. PP/PF-3 [IFF I iKY THR DL S HRR,, 4371
143 kI/m*F1220.1 kW/m?, ZEPE SZ6 h i HA B IFAY
TR E %, b, #HEL PE/PF-0, NI\ PF J5 , PE/PF & &
MBI R 5 R A BT B, F PE/PF-3 ik Bl KM, A
92.5%, FWH BA R bt Ege .

PUaRIR B LU AU A Y AL SE R 38 W , PE/PF-3 1)
JIEPERE R BRI DL BT R B ] R B it (B
S BLZALPERE . B, PF B9 IINTT LA 20458 PE 4
BHOPUEACTERE , (I RESS 57 IS H T BRI R i 75
VIR FIRE P obasbr g .

S 3k

[1] X Ams, 3Rk, A RE, F. RUHRMRARED]. KX TRRFF
1R, 2010(3): 31-36.

[2] KARAKI A, HAMMOUD A, MASAD E, et al. A review on material
extrusion (MEX) of polyethylene-challenges, opportunities, and future
prospects[J]. Polymer, 2024: 127333.

[3] SHIRVANIMOGHADDAM K, BALAJI K V, AHMADI M, et al.
Strategies to resolve intrinsic conflicts between strength and toughness
in polyethylene composites[J]. Advanced Industrial and Engineering
Polymer Research, 2024, 7(2): 151-181.

[4] OVAL: S, SANCAK E. Investigation of mechanical properties of jute
fiber reinforced low density polyethylene composites[J]. Journal of
Natural Fibers, 2022, 19(8): 3109-3126.

[5] SINGH A K, BEDI R, KAITH B S. Composite materials based on
recycled polyethylene terephthalate and their properties: A
comprehensive review[J]. Composites Part B: Engineering, 2021, 219:
108928.

[6] PRASAD L, SINGH V, PATEL R V, et al. Physical and mechanical
properties of rambans (agave) fiber reinforced with polyester composite
materials[J]. Journal of Natural Fibers, 2022, 19(13): 6104-6118.

[7] &R, EHMB, Tila, F . H 8otk k Sio, 5o UHMWPE B &
89 AU R[], B AT 4, 2023, 52(11): 28-32.

[8] R R TH/IAF A0 5 & R I 2 SR 00 B
[1]. #AA3L, 2021, 49(1): 80-84.

[91 CHEN C C, WANG L Z, BU X T, et al. Construction of high-strength
aligned bamboo fibre/high density polyethylene composites[J].
Materials Today Communications, 2023, 34: 105037.

[10]ZHOU H Y, LI W J, HAO X L, et al. Recycling end-of-life WPC
products into ultra-high-filled, high-performance wood fiber/

polyethylene composites: A sustainable strategy for clean and cyclic



processing in the WPC industry[J]. Journal of Materials Research and
Technology, 2022, 18: 1-14.

[1I]NEWEHY M HEL, THAMER B M, ABDULHAMEED M M.
Preparation of luminescent polyethylene plastic composite nano-
reinforced with glass fibers[J]. Journal of Applied Polymer Science,
2024, 141(14): e55189.

[12] AOUINET M, AISSAT S. Climatic ageing of low density polyethylene
in agricultural greenhouses[J]. Advances in Materials Science, 2024, 24
(1): 127-138.

[13]ROTKOVICH A A, TISHKEVICH D I, RAZANAU I U, et al
Development and study of lightweight recycled composite materials
based on linear low-density polyethylene and W for radiation
application[J]. Journal of Materials Research and Technology, 2024, 30:
1310-1318.

[14] SUN B B, LIU Q, GAO Y X, et al. Preparation of carbon nanotube-
reinforced polyethylene nanocomposites with better anti-scaling and
corrosion-resistant properties[J]. Industrial Chemistry & Materials,
2024, 2: 154-164 .

[15] SANTORO M, GORELLI F A, BINI R, et al. High-pressure synthesis
of a polyethylene/zeolite nano-composite material[J]. Nature
Communications, 2013, 4(1): 1557.

[16] HSISSOU R, SEGHIRI R, BENZEKRI Z, et al. Polymer composite
materials: A comprehensive review[J]. Composite Structures, 2021,
262: 113640.

[177EZQUERRA T A, KULESCZA M, CRUZ C S, et al. Charge transport
in polyethylene-graphite composite materials[J]. Advanced Materials,
1990, 2(12): 597-600.

[I8] YANG H S, WOLCOTT M P, KIM H S, et al. Effect of different
compatibilizing agents on the mechanical properties of lignocellulosic
material filled polyethylene bio-composites[J]. Composite Structures,
2007, 79(3): 369-375.

[19] TEISHEV A, INCARDONA S, MIGLIARESI C, et al. Polyethylene
fibers-polyethylene matrix composites: Preparation and physical
properties[J]. Journal of Applied Polymer Science, 1993, 50(3):
503-512.

[20) HERRMAN K, BAXTER L N, MISHRA K, et al. Mechanical
characterization of polyethylene-based thermoplastic composite
materials for radiation shielding[J]. Composites Communications,
2019, 13: 37-41.

[21]COHEN Y, REIN D M, VAYKHANSKY L. A novel composite based
on ultra-high-molecular-weight polyethylene[J]. Composites Science
and Technology, 1997, 57(8): 1149-1154.

[221WU W Y, YEO G M D, WANG S, et al. Recent progress in
polyethylene-enhanced organic phase change composite materials for
energy management[J]. Chemistry-An Asian Journal, 2023, 18(14):
€202300391.

[23] MAKHLOUF A, BELAADI A, AMROUNE 8§, et al. Elaboration and
characterization of flax fiber reinforced high density polyethylene
biocomposite: Effect of the heating rate on thermo-mechanical

properties[J]. Journal of Natural Fibers, 2022, 19(10): 3928-3941.

[24] ZHUKOV A M, SOLODILOV V I, TRETYAKOV 1V, et al. The effect
of the structure of iron-containing nanoparticles on the functional
properties of composite materials based on high-density polyethylene
[J]. Russian Journal of Physical Chemistry B, 2022, 16(5): 926-932.

[25] MOHD NASIR N H, USMAN F, SAGGAF A, et al. Development of
composite material from recycled polyethylene terephthalate and fly
ash: Four decades progress review[J]. Current Research in Green and
Sustainable Chemistry, 2022, 5: 100280.

[26] XU L, ZHENG Y, YAN Z, et al. Preparation, tribological properties and
biocompatibility of fluorinated graphene/ultrahigh molecular weight
polyethylene composite materials[J]. Applied Surface Science, 2016,
370:201-208.

[27]LUCIANO G, VIGNOLO M, BRUNENGO E, et al. Study of
microwave-active composite materials to improve the polyethylene
rotomolding process[J]. Polymers, 2023, 15(5): 1061.

[28] KOLESNIK S A. Mechanical properties of polyethylene/AlO,
nanoparticles composite material[C]/AIP Conference Proceedings. AIP
Publishing, 2021, DOI: 10.1063/5.0071384.

[29] ZADOROZHNYY M Y, CHUKOV D I, CHURYUKANOVA M N,
et al. Investigation of contact surfaces between polymer matrix and
metallic glasses in composite materials based on high-density

polyethylene[J]. Materials & Design, 2016, 92: 306-312.



