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Preparation and properties of phase change fiber membranes with core-shell structure
based on coaxial electrospinning
LI Wei'*, WANG Xu’,ZHANG Yidu’, LIU Yanping’
(1. School of Intelligent Engineering, Henan Mechanical and Electrical Vocational College , Zhengzhou 451191, China;
2. Henan Key Laboratory of Intelligent Manufacturing Equipment Integration for Superhard Materials, Zhengzhou 451191, China;
3. School of Mechanics and Safety Engineering, Zhengzhou University ,Zhengzhou 450001, China)

Abstract : Phase change material (PCM) has wide range of application potential in the field of thermal management because of
its good latent heat energy storage capabilities. However, the leakage and shape instability caused by the solid-liquid transition of the
thermodynamic first-order phase transition have seriously hindered the application of PCM. The phase change fiber membranes with
core-shell structure were successfully fabricated by using coaxial electrospinning technology , with polyhydroxybutyrate and polyeth-
ylene glycol (PEG) as shell and core materials, respectively. The morphology, structure, thermal properties, thermal management
properties, and mechanical properties of the fiber membranes with different PEG contents were tested and characterized. The results
show that the fiber membrane has uniform continuous structure,, with continuous smooth fiber surface without defects and clear core-
shell interface. With the increase of PEG content, the melting point, crystallization temperature, phase transition enthalpy, and elon-
gation at break of the fiber membrane increase, and the time to reach the same temperature increases during the heating and cooling
process of the thermal convection experiments, indicating the fiber membrane has good thermal insulation effect, but the tensile
strength decreases. When the mass fraction of PEG is 50%, the melting enthalpy of the fiber membrane reaches 57.93 J/g, indicating
that the fiber membrane has excellent thermal energy storage capacity, after 20 thermal cycles, the fiber membrane still maintains

stable phase change performance, and the leakage rate is about 6.1%, indicating that the coating effect is good. The phase change
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fiber membrane with core-shell structure has high heat storage capacity, shape stability, and cycle durability, and can be used for the

fields of medical hyperthermia, thermal protection of electronic devices,and smart textiles.

Keywords : coaxial electrospinning ; polyhydroxybutyrate ; polyethylene glycol ; phase change fiber membrane ; core-

shell structure ; thermal property
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Fig. 1 Schematic diagram of coaxial electrospinning principle
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Fig. 3 Surface morphology SEM photos of fiber membranes
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Fig. 4 TEM photos of PHB,PEG30 and PEGS50 fiber membranes
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after thermal cycling experiments
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Tab.1 Thermodynamics data of fiber membranes before and after thermal cycling experiments

Samples T /°C AH /(g™ T/°C AHJ(J-g™") R /%

Before After Before After Before After Before After Before After
PEG10 54.02 53.27 6.59 6.42 33.16 31.47 5.17 4.85 42.0 40.9
PEG30 55.06 53.90 25.67 19.43 34.37 32.86 21.36 15.49 54.5 413
PEG50 56.27 54.10 57.93 54.36 37.91 33.47 52.55 51.18 73.7 69.2

Notes: 7, and 7, are melting and crystallization temperature respectively; AH, and AH  are enthalpy of melting and crystallization respectively; R is

coating ratio.
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