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Fig. 1 Fabrication of hydrophilic carbons: (a) Synthesis scheme, (b) Digital photos of carbon precursors and products.
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Fig. 2 (a) XRD patterns of precursors and (b) carbon materials before and after pickling, (c¢) Nitrogen and (d) Carbon dioxide adsorption/desorption isotherms

(Inset: the corresponding pore size distribution of samples), (¢) SEM image of sample CuBR4, (f) Water vapor adsorption/desorption isotherms,
(g) Settlement comparison of samples CuBR1-700 and CuBR1-700-AW.
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Table 1 Textural parameters for typical samples.

Sample ID Sger “/m*-g”! Vi fem? g™ Spic /m’-g™! Vi Yem’g!

CuBR1-700 826 1.40 653 0.262
CuBR1-500-AW 612 0.63 463 0.195
CuBR1-700-AW 705 1.24 529 0.215
CuBR1-900-AW 946 1.00 749 0.300
CuBR2-700-AW 755 1.20 548 0.221
CuBR4-700-AW 683 0.96 562 0.227

“ Sger: Apparent surface area was calculated by multipoint BET method at the relative pressure range of 0.05-0.30; * V,;: The total pore volume was estimated
from the adsorbed amount at a relative pressure P/P, of 0.98;¢ S,..: Micropore surface area was calculated by t-Plot method;  V,,,.: The micropore volume was

calculated using the t-plot method.
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of different pyrolysis temperature and different MOF ratio.
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Metal-organic frameworks@resorcinol-formaldehyde resin derived
hydrophilic carbon monoliths for atmospheric water harvesting

TANG Song-Yuan, WANG Yong-Sheng, YUAN Ya-Fei, BA Ya-Qj,
WANG Li-Qiu, HAO Guang-Ping*, LU An-Hui*

( State Key Laboratory of Fine Chemicals, Liaoning Key Laboratory for Catalytic Conversion Carbon Resources, School of
Chemical Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract:  Atmospheric water harvesting (AWH) is considered to be a promising technology to address the issue of global water
shortage. The adsorption-based AWH technology, showing the advantages of simple device structure, high energy efficiency, wide
application range, etc., and thus has attracted wide attention. For the adsorption method, one of the key issues is to find high-
performance porous adsorbents. Porous carbons display exceptional stability, high porosity and low cost. However, they are
commonly highly hydrophobic and less affinitive toward polar water molecules. In this work, a class of monolithic porous carbons
with impressive hydrophilicity was prepared by interpenetrating metal-organic frameworks into resorcinol-formaldehyde resin
networks, in which the metal-organic parts evolved into polar sites in the final products. The AWH test showed that, in the relative
humidity of 40-80%, the water capture capacity of the adsorbent can reach about 20 wt.%. The surface modification strategy can also
provide a novel idea for the preparation of monolithic hydrophilic carbons for other applications.

Key words: Porous carbons; Surface hydrophilic modification; Metal-organic frameworks; Atmospheric water harvesting.

Foundation item: National Natural Science Foundation of China (No. 21975037); Fundamental Research Funds for the Central
Universities (No. DUT18RC(3)075); Liao Ning Revitalization Talents Program (No. XLYC1807205)

Corresponding author: HAO Guang-Ping, Ph.D, Professor. E-mail: guangpinghao@dlut.edu.cn;
LU An-Hui, Ph.D, Professor. E-mail: anhuilu@dlut.edu.cn

Author introduction: TANG Song-yuan, Master Student. E-mail: tsy141@mail.dlut.cn


https://doi.org/10.1016/j.jclepro.2021.127905
https://doi.org/10.1016/S1872-5805(21)60020-3
https://doi.org/10.1002/anie.202106523
https://doi.org/10.1021/acs.chemmater.6b03964
https://doi.org/10.1021/acs.chemmater.6b03964
https://doi.org/10.1021/acs.chemrev.5b00195
https://doi.org/10.1002/anie.201409439
https://doi.org/10.1002/adma.201702829
https://doi.org/10.1016/j.catcom.2020.106043
https://doi.org/10.1007/s10562-019-02989-z
https://doi.org/10.1016/j.jclepro.2021.127905
https://doi.org/10.1016/S1872-5805(21)60020-3
https://doi.org/10.1002/anie.202106523
https://doi.org/10.1021/acs.chemmater.6b03964
https://doi.org/10.1021/acs.chemmater.6b03964
https://doi.org/10.1021/acs.chemrev.5b00195
https://doi.org/10.1002/anie.201409439
https://doi.org/10.1002/adma.201702829
https://doi.org/10.1016/j.catcom.2020.106043
https://doi.org/10.1007/s10562-019-02989-z
https://doi.org/10.1016/j.jclepro.2021.127905
https://doi.org/10.1016/S1872-5805(21)60020-3
https://doi.org/10.1002/anie.202106523
https://doi.org/10.1021/acs.chemmater.6b03964
https://doi.org/10.1021/acs.chemmater.6b03964
https://doi.org/10.1021/acs.chemrev.5b00195
https://doi.org/10.1002/anie.201409439
https://doi.org/10.1002/adma.201702829
https://doi.org/10.1016/j.catcom.2020.106043
https://doi.org/10.1007/s10562-019-02989-z
mailto:guangpinghao@dlut.edu.cn
mailto:anhuilu@dlut.edu.cn
mailto:tsy141@mail.dlut.cn

	1 前言
	2 实验
	2.1 材料制备
	2.2 表征方法
	2.3 性能测试

	3 结果与讨论
	3.1 材料结构与形貌特征
	3.2 热解温度与MOF加入量对亲水性的影响
	3.3 Cu-MOF复合在材料亲水性提升中的作用
	3.4 空气水捕集性能测试

	4 结论

