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Development of carbon-based high performance water adsorbent for adsorption heat
pump/desiccant cooling
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In this study, the adsorption mechanisms of water vapor onto nitrogen-doped
carbon was investigated for further development of carbonaceous adsorbent for adsorption heat
pump/desiccant cooling (AHP/DC) systems. A density functional theory calculation study based on
X-ray photoelectron spectroscopy analyses of nitrogen-doped carbons indicated that pyridinic, amide,

and quaternary N groups might be effective for low-pressure water adsorption. The water adsorption
capacities of the prepared carbons at the low-pressure region (P/PO < 0.1) were dependent on the
surface density of nitrogen or oxygen functional groups. In addition, the shape of water isotherms
preferable for AHP/DC was observed for the carbons with an appropriate surface density of nitrogen
functional groups. According to the results of the reconsideration for synthesis procedure,
microwave-assisted activation of chitosan gel using appropriate alkali carbonate gave nitrogen-doped
carbon with high water adsorption capacity.
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Activationtemp. Heatingtime BET surfacearea  Total porevolume Micropore volume
Heating method
[°C] [min] [m?/g] [cm¥g] [cm¥g]
400 60 409.2 0.21 0.13
Electric furnace 500 60 760.7 0.39 0.26
600 60 1327.1 0.64 0.46
Microwave - 3 1189.5 0.55 0.33
N32C03
K2COs3
(1~
500~600
SEM
05
—o—EF(400)
045 ' o Er00) ‘ w&w
T 04 | ——EF(600) 0200,
> . "
600 50.35 |  —®—MW(3 min) 3
5
S
g
<<
0 0.2 0.4 06 08 1
Relative pressure, P/P; [-]
A o.z0.1, A Qo.s0.1,
A fo.s0.1
600 400~500



Fujiki Junpei, Yogo Katsunori 492
Water adsorption on nitrogen-doped carbons for adsorption heat pump/desiccant cooling: 2019
Experimental and density functional theory calculation studies

Applied Surface Science 776 784

DOl
doi.org/10.1016/j .apsusc.2019.06.267

4 0 1

Junpei Fujiki, Katsunori Yogo

Experimental and DFT Calculation Studies on Water Vapor Adsorption on Nitrogen-Doped Carbons

13th International Conference on Fundamentals of Adsorption

2019

32

2018

2018

2018




31

2017




