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Fig. 1 Schematic diagram of preparation process of biomass-based mixed hydrogel solar evaporation membrane
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Fig. 2 Schematic diagram of solar evaporation experiment
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Fig. 3 Schematic diagram (a) and physical diagram (b) of the outdoor experimental device
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Fig. 6 The ultraviolet-visible-near-infrared absorption spectra of pure PVA hydrogel and biomass-based mixed hydrogel (a);

the surface temperature changes of pure PVA hydrogels and biomass-based mixed hydrogels at different times (b) ;

the infrared thermal imaging images of pure PVA hydrogel (¢) and biomass-based mixed hydrogel (d)
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Fig. 7 The mass loss of the biomass-based mixed hydrogel evaporation membranes with

different octopus ink doping amounts (a); the evaporation rates of the solar interface evaporation

membranes with and without dust-free paper as the water transport channel (b); the mass loss of three

evaporation systems, namely pure water, pure PVA hydrogel, and biomass-based mixed hydrogel, under dark

and one standard solar radiation intensity conditions (¢) ; the evaporation rates and photothermal conversion

efficiencies of pure PVA hydrogel and biomass-based mixed hydrogel evaporation membranes (d)
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Fig. 8 Evaporation rate and photothermal conversion efficiency of biomass-based mixed hydrogel evaporation membranes

under different salinity gradients (a); self-cleaning experiment (b); evaporation rate of water of the biomass-based

mixed hydrogel evaporation membrane before and after self-cleaning (c)
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Fig. 9 The curve of light radiation intensity and the surface temperature of the biomass-based mixed

hydrogel evaporation device over time in outdoor experiments (a) ; the concentrations of four ions

before and after solar-powered seawater desalination (b)
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Study on preparation and seawater desalination performance of

biomass-based mixed hydrogel evaporation membrane

QIU Chunzia'y WANG Siwen®, XU Yuanlu?,
LIUYu®, FAN Xinfei*, SONG Chengwen®”

(1. Transport Planning and Research Institute Ministry of Transport, Beijing 100028, China;

2. School of Environmental Science and Engineering, Dalian Maritime University, Dalian 116026, China;
3. Guotou Caofeidian Port Co. , Ltd. , Tangshan 063200, China)

Abstract: Due to the increasingly serious freshwater crisis caused by the continuous growth of the

population, solar-driven interfacial evaporation, as a green, low-energy consumption and environmentally

friendly seawater desalination technology, has become a research hotspot for achieving the increase of

freshwater sources. In this study, based on a simple gelatinization-freeze-thaw process, biomass-based
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mixed hydrogel [octopus ink @ polyvinyl alcohol (PVA) hydrogel ] solar evaporation membrane was
prepared for efficient solar-driven interfacial evaporation. The physical properties such as the microscopic
morphology, structural characteristics, wetting performance and photothermal performance of the
evaporation membrane were systematically studied, and a comprehensive assessment of its application
prospects in the field of seawater desalination was conducted. The research results showed that the
superhydrophilicity and the porous water delivery channels formed by freeze-thaw cycling acted
synergistically to ensure the excellent water supply capacity of the evaporation membrane. Under the
standard solar radiation intensity, the evaporation rate could reach 2.49 kg/(m’+h), and the
corresponding photothermal conversion efficiency was approximately 86. 58%. Furthermore, the prepared
evaporation membrane demonstrated high salt tolerance. The evaporation rate could still reach 1. 33 kg/
(m’ + h) in 15% brine concentration, and it had excellent self-cleaning ability. Moreover, it showed good
desalination performance in outdoor seawater desalination experiments. The ion concentrations of Na',
K*, Mg’ and Ca’" in the collected condensate all met the drinking water standards of the World Health
Organization, indicating that it has broad application prospects in the field of seawater desalination.

Key words: biomass; solar interfacial evaporation; hydrogel; seawater desalination
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Preparation and CO,/H, separation performance of
boron-doped DDR zeolite membranes

ZHOU Shihang , L1 Jingbo, ZHANG Yuting

(State Key Laboratory of Materials-Oriented Chemical Engineering, College of
Chemical Engineering, Nanjing Tech University, Nanjing 211816, China)

Abstract: DDR zeolite membrane has been attractive in CO, separation because of its suitable pore size and
good thermochemical stability. However, it has limited selectivity in CO,/H, separation. To address this
issue, boron-doped DDR (B-DDR) zeolite membranes were synthesized on four-channel o-Al,O; hollow
fibers by secondary growth using sodium tetraborate as the boron source. The successful doping of B
atoms in DDR zeolite framework was confirmed by XRD, BET surface area and FTIR results. The CO,
adsorption results demonstrated that the doping of B atoms improved the CO, adsorption amount of DDR
zeolite. When the molar ratio of sodium tetraborate in precursor was 0. 2, the CO, permeance of the
resultant membrane (B, s-DDR membrane) in the separation of equimolar CO,/H; mixed gas at 298 K was
3.60X107% mol/(m® + s » Pa). The CO,/H,; selectivity of the membrane was 15. 60, which was more than
twice of that of the DDR zeolite membrane (5. 91). Lowering temperature or increasing feed pressure was
beneficial for improving separation selectivity of the B-DDR membrane. The maximum CO,/H, selectivity
was achieved when the CO, feed concentration was 50% (volume fraction). In addition, the membrane
maintained stable separation performance under humid environment, indicating the good tolerance of the
membrane to water vapor.

Key words: DDR zeolite membrane; CO,/H, separation; boron doping; sodium tetraborate; hollow fiber



