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Carbonized beech/polyethylene glycol composite phase change material for
solar thermal management
MA Zhen-jun, DANG Ben, YANG Chen-hui "

(State Key Laboratory of Woody Oil Resources Utilization, Northeast Forestry University,
Harbin 150040, China)

Abstract: To achieve a synergistic integration of high energy storage density, excellent cycling stability, and efficient
solar-to-thermal energy conversion in wood-based phase-change materials, a synergistic engineering strategy was
proposed. Natural beech wood was carbonized at 900°C to construct a directional pore channel carbon framework,
endowing it with broad-spectrum absorption capability. Polyethylene glycol was loaded via a dynamic vacuum impregnation
method and encapsulated through in-situ crosslinking with hexamethylene diisocyanate.The resulting composite exhibits
excellent solar absorption, reaching 72°C within 30 min, with a phase change enthalpy of 170. 24 J/g. After 50 thermal
cycles, the enthalpy retention rate remained at 95% , providing an advanced bio-based material pathway for efficient solar
thermal energy management.
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