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Abstract

effective heat- and mass-transfer pathways, and poor cycling stability, this study proposes and synthesizes a novel graphene-based

To address the common problems associated with traditional chemisorption sorbents, including their loose structure, lack of

composite sorbent. By embedding strontium chloride (SrCl,) into a three-dimensionally interconnected graphene network, continuous
and efficient channels for heat conduction and mass transfer were constructed, significantly enhancing the sorbent’s cycling stability and
thermophysical transfer performance. The composite sorbent achieves a high ammonia uptake, of 0.577 g/g, at an evaporation
temperature of =10 “C, reaching 84. 1% of the theoretical value. The specific cold storage capacity reaches 639. 89 kJ/kg, which is
1.9 times that of ice storage. Under a desorption condition driven by a 90 °C heat source, the ammonia desorption capacity reaches
0.572 g/g. In constant-pressure desorption experiments simulating hot water supplied by a non-concentrated solar collector, over 90% of
the cold storage process was completed within 4 h of stable sunlight. The proposed graphene-based composite sorbent demonstrated
excellent performance in terms of both energy storage density and cyclic stability, thus providing solid technical support for engineering
applications of solar-driven adsorption cold storage systems.
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Fig.1 Principle of the system's all-day operation principle
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Fig.2 Synthesis process of SrCl,-Graphene composite sorbent
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Fig.3 Overall morphology and SEM images of the SrCl,-Graphene composite sorbent after thermal reduction treatment
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Fig.4 Reactor structure and sorption/desorption performance test system for SrCl,-Graphene composite sorbent
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Fig.5 Sorption performance of the SrCl,-Graphene

composite sorbent at different evaporation temperatures
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Fig.9 Variation of hot water temperature and corresponding
set condensation pressure during constant pressure

desorption under simulated daytime conditions
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