EER NI EhAREREE Vol. 11 No. 4
2024 4E 7 A SOUTHERN ENERGY CONSTRUCTION Jul. 2024

S| S ARSI, S Wy S B/ 23 K PH BRI K IR A6 5 B R H P R B [T]. R 7 RE VR 2, 2024, 11(4): 1-8. ZHU T S, QIU X P.
Application of wide spectrum conjugated small molecule for high efficiency solar-powered seawater desalination and power generation [J]. Southern energy
construction, 2024, 11(4): 1-8. DOI: 10.16516/j.ceec.2023-148.

B ILIE TN FEXRPHBE B /KR SHE L B F
HY Rz

KEM, B E R
(1. PEAHFRIBRIBFRN (SHILEFAEREELET), L7 100190;
2RI K F HAF IR, TR RY) 518060 )

HE: (Bl A RMEEERINESRAZ. HEL LA LWER, AFALABFLATER. RAK. SRA
R4 T L F LA A T S HAEAE A KPR se SO A #, [F53E]A A — A A U460 2 F Y6, LAk A
AL, H& T A 350~1000 nm & B A SR EBOK S Z R A H AL Janus B RER E, [HBRIAKEY
TARBEAZAGRKERME, A THEEKR, RALXEO EEATMALAERE, B XINRRYHEFHRY, LA
3.14 cm’ 8 BAAE 0.5 mg R MR AL ZLAATL 70 C HIRAE, FTHAHMKEBEHAR, [ER]IE 1.0kWm® KMkt
BT, AT Y6OWMALBWHAIM TR EN 644%, RELRFEZHE 113kg/(m™h), PR EHTIBALEETREAL
B, B KRMERABLLGE, FRGLEALRY B FREMLE TG ENERREEEK 46 M ER, ZALEDL
Aol BAER, £10KkWM KMEABHT, RLEEXD 1.02kg/(m™h), AEEZAT 55mV Qe /i, AL
REA, ATHMDSF Y6 KMEEREE, EAFREA KL R AR 7 @ LA RAFa R F 5 5,

KW KRR, LM, AMEI ST BREL; RELLd

hE4S S TK519; P747 MERFRERRD: A XEHE: 2095-8676(2024)04-0001-08 o 3
Eda
DOI: 10.16516/j.ceec.2023-148 OA: https://www.energychina.press/ gi::éﬂ

Application of Wide Spectrum Conjugated Small Molecule for High Efficiency

Solar-Powered Seawater Desalination and Power Generation
ZHU Jingshuai’, QIU Xiaopan"™
(1. State Key Laboratory of Multiphase Complex Systems, Institute of Process Engineering,
Chinese Academy of Sciences, Beijing 100190, China;
2. College of Materials Science and Engineering, Shenzhen University, Shenzhen, Guangdong 518060, China )

Abstract: [Introduction] In order to solve the problems of high cost and complex preparation process of solar desalination devices,
organic small molecule photothermal materials, which possess advantages such as light weight, low cost, simplified synthesis and
purification processes, are selected as solar energy absorption materials. [Method] A kind of organic conjugated small molecule Y6 was
combined with a low-cost cellulose paper to prepare a Janus structure water evaporator with wide spectrum absorption in the range of
350~1 000 nm and high photothermal conversion performance. [Result] The bottom surface of the evaporator has efficient water
adhesion, facilitating rapid water collection, while the top surface has water repellency, which can achieve the self-floating ability.
Moreover, each 3.14 cm’ device only needs 0.5 mg photothermal material to achieve a temperature of more than 70 °C, demonstrating

significant material-saving advantages. [Conclusion] Under 1.0 kW/m’ solar irradiation, the photothermal conversion efficiency of Y6-
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based evaporator is 64.4%, and the evaporation rate is up to 1.13 kg/(m’-h), which is obviously higher than that of the control cellulose

paper evaporator. After solar evaporation desalination, the purified water obtained exhibits a significant reduction in ion concentration by

4~6 orders of magnitude compared to the initial simulated seawater. When the evaporator is integrated with a thermoelectric device, the

evaporation rate reaches 1.02 kg/(m’-h) under 1.0 kW/m’ solar irradiation. Meanwhile, an output voltage of 55 mV is generated. This

study demonstrates that the solar evaporator based on organic small molecule Y6 has a promising application prospect in the synergistic

effect of photothermal water purification and thermoelectric power generation.

Key words: solar energy utilization; photothermal materials; organic conjugated small molecules; seawater desalination; thermoelectric

power generation
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