$40%: 24 X B B 2 5 I & Vol.40 No.2
20244F 4 A JOURNAL OF TRANSPORT SCIENCE AND ENGINEERING Apr. 2024

DOI:10.16544/j.cnki.cn43-1494/u.2023010524041998 XEHS:1674-599X(2024)02-0008-09
SIS B, IR K RN, 45 PEG/EERE G AHZE AR FAE S RERT S (1], SRR 24 15 T/, 2024,40(2) : 8-16,27.

Citation: CHEN Zuodong, ZHANG Jiawei, YU Yang, et al. Characterization and performance study of polyethylene glycol/cenospheres composite
phase change materials[ J]. J Transp Sci Eng,2024,40(2):8-16,27.

PEG/EHE &AM R R E R BERT 5

AR, KK, /M, Ze i, 0 A5, 30 A&

(ZMaB KRS ERIAFE, B30 20 730000)

W OE N TUERE AT @RI T U EOE i 2 A A AR, AFSE DL PEG2000 15 S AH AR R R} R ERAE S A
FIIH PEG2000 It K 114 A A8 P 2 53R 110 1 oo 58 AR | o 4 1b — ol s oot 38 EL I /=7 R 19 25 AH A2 44 8L (composite phase
change materials, CPCMs) . il %5 1Y) CPCMs 7 A1 A8 i A PE R T 4y, [l B B A R A4k 4580 T 3 A 1 &
PFE M. 2 CPCMs (1453 35 2] 60% B, I 35 2 14 =2 5] 1) d5 e Y 25 A0 R 2.8 °C, WA I B2 Hh S A e TR EE SR 1 2.1
min, XF# A PEREWL = A48 TORFISZM . BRIIL 36 5 CPCMs REASA ORI 1R A BHR L o %098 2558 W5 186 T 119
FER St T 5%

SRR U I s A ARSI R PEG VB s K FHPERE ; Bl 8 4%

HESES U414 SRR SRS : A

Characterization and performance study of polyethylene glycol/

cenospheres composite phase change materials

CHEN Zuodong, ZHANG Jiawei, YU Yang, WANG Xiangyang, LIU Shengwei, GUO Yuexia

(School of Civil Engineering, Lanzhou Jiaotong University, Lanzhou 730000, China)

Abstract: In order to develop composite phase change materials (CPCMs) suitable for asphalt
pavements under high-temperature environments, PEG2000 was employed as the phase change
material, with bleaching beads serving as the carrier. This approach leveraged the superior phase
change properties of PEG2000 and the robust strength of bleaching beads to engineer CPCMs that are
both high-strength and temperature-resistant. The CPCMs demonstrated promising phase change heat
storage capabilities, alongside significant chemical stability, compatibility, and thermal stability.
However, when the incorporation of CPCMs reached 60%, the maximum temperature variance among
the test specimens was a mere 2.8 “C, with the peak temperature occurrence delayed by 2.1 minutes,
negatively impacting road performance. As a result, an optimal concentration of CPCMs can
effectively moderate the temperature of asphalt mixtures, offering valuable insights for the research
into cooling and temperature regulation of asphalt pavements.
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Table 2 Mixture ratios for Marshall specimens
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Fig.2 Temperature measurement specimen and temperature

sensor location diagram (unit:mm)
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Fig.3 SEM results of cenospheres and CPCMs
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Fig. 4 Test results of XRD and FT-IR
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Fig.5 Test results of DSC
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Fig. 9 Freeze-thaw splitting test results
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Fig. 10 Temperature-time variation curve diagram of

temperature measurement specimen
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