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Study of Dynamic Moisture Adsorption and Desorption Performance of
Thermosensitive Composite Adsorbents

Wang Weining  Zheng Xu Yi Zhixiang Hu Peng

(School of Civil Engineering and Architecture, Zhejiang Sci-Tech University, Hangzhou, 310018, China)

Abstract With continuous economic development, the world faces a growing freshwater shortage and energy scarcity crisis. Reducing
energy consumption in handling heat and moisture loads in air-conditioning systems and solving the global water crises have become urgent
priorities. The dynamic adsorption and desorption properties of adsorbents significantly affect the heat and moisture transfer characteristics
of adsorptive atmospheric water-harvesting systems and dehumidifying heat-exchanger air-conditioning systems. In this study, the dynamic
adsorption and desorption properties of thermosensitive composites doped with different thermally conductive nanomaterials, such as nano-
copper powder, nano-silver powder and nanographene, were investigated, and the theoretical daily water production capacity of the optimal
materials was analyzed. The results show that the thermosensitive materials doped with graphene nanopowder have good adsorption/
desorption kinetics. Their equilibrium adsorption capacity reaches 2. 51 g/g, which is 1.46 times higher than the undoped thermally
conductive materials. The desorption within 60 min is 1. 17 times higher than undoped thermally conductive materials. In addition, with a
cycle time of 3 h and an adsorption-to-desorption time ratio of 2 : 1, the thermosensitive material doped with nanographene can achieve a
theoretical daily water volume of 7.02 g/ (g-d), which is 21% higher than that of the undoped material.

Keywords thermosensitive adsorbents; heat-conducting material ; adsorption-based dehumidification; atmospheric water harvesting; ab-

sorption kinetics
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Fig.2 Dynamic adsorption performance of the sample was
tested at 20 °C & 70%RH
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Tab.2 Rate coefficients, correlation coefficients and equilibrium

adsorption for the first 30 min of the test samples

DA koy/s™! R
P-SG-L 9.8x10™* 0.997
P-SG-L(G) 1.02x107 0.993
P-SG-L(Cu) 1.27x1073 0. 999
P-SG-L( Ag) 1.03x107° 0.998
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Fig.3 Desorption performance of the sample was tested
at 40 °C & 20%RH
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Tab.3 Desorption rate coefficients and correlation ol N
coefficients (R?) for the first 30 min of the test samples . A ) i ) ) )
0 40 80 120 160 200 240

DU ky /s R’
P-SG-L 1.23x107° 0.998
P-SG-L(G) 1.17x1073 0.970
P-SG-L( Cu) 1.31x10°° 0.973
P-SG-L( Ag) 1. 46x107 0. 984
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20 °C \70%RH F1 40 C .20%RH i &4 F 4T 17 %
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3R 2.3 4 h, GOOEIRAFIRIBEE R 2 h, ) 1 KA]
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Fig.5 Water productivity performance of two samples

under different adsorption/desorption time ratios
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