Highlights
1. The thermal conductivities of the carbon based CPCMs were 3.18 times higher than that of pure PA (0.24 W/m·K).
2. [bookmark: _GoBack]These biomass carbon based CPCMs have high photo-thermal efficiency of 89.6%.
3. Biomass carbon based materials can strengthened the energy storage rate.
4. The synergy of the thermal conductivity, solar thermal conversion capability, and latent heat of the CPCM can serve as the basis for the application of solar photothermal conversion and storage technologies.

