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Abstract

The global shortage of freshwater resources and water quality-induced water scarcity are growing
increasingly prominent, and have emerged as one of the key constraints to global sustainable devel-
opment. Conventional seawater desalination technologies are generally plagued by inherent draw-
backs including high energy consumption and high carbon emission intensity, rendering them unable
to meet the demand for stable freshwater supply in remote off-grid areas. With its outstanding ad-
vantages of high photothermal conversion efficiency, low-carbon eco-friendliness, and low operating
cost, solar-driven interfacial evaporation (SDIE) technology has become a cutting-edge research focus
in the field of seawater desalination and water treatment. This paper systematically elaborates the
fundamental principles of SDIE technology. From the four core dimensions of photothermal conver-
sion materials, matrix materials, thermal management and water transport regulation, as well as salt
resistance mechanisms, it reviews and analyzes the latest domestic and international research pro-
gress in this field, and compares and clarifies the performance differences, advantages and limitations
of various material systems and structural designs.
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Table 1. Comparison of characteristics of carbon-based, plasmonic metal, and semiconductor photothermal materials
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JRIKINE, FE I R A R BRI R A VI, BERTE K H AR A RIS . 4 Lei
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[20]5Z P AR R /K S5 R0 R A, il 75 B TR BE 5 1R L e 4T 8 08 (0 B, LR B d i ] = AR
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T T ANEE SRR AR, T4 G B SR R R S B W [ElAL . 40 Xiao 55 A [36] 3D
FTERIIT A Y T A5 K B IR 2SR A%, AE 25 wiYo i sh IR ] 455 1.889 kgm 2h ' FRE A& K %, HIEH
YOI IK A B8 52 h] B, AEMRR IR EE A DR B 2 i 51 R R AE A R IX . Wen A& 421 - T H ST
JR KBRS, SR ELEIE IR ALK . AR A S AR AL, S SRS 5 0 S R R i SR S R 1
ER, 7E 20 wt%Eh /K Iz T 12 h JEEREF 3.98 kgm 2h ! (K F H LT L4 d4(37].
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R I 28 R MERE[38].
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SRAOCRE R Janus WP R d . IZZKARE 15 wt% NaCl 13247 10 h JFSell T RHMR. RE
Janus Z5RIFEHTER T RIS, (HILHI & k2 JRHB S RIIEN, Z20 T ZMEBG AR T
FRIAE N -

3.3. BBmEE

H 7 2N 45 10 28 I 245 1 o ER AL R R TR S B SO B RE R AL, ok B AR A A E 3, 3T
Eh A EFNA AT IR 2 AR, I8 B SRR e R SR AN, dERR AR S =R e AT .
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S0 53N J1 AR — P RN, AT i L 0 ST (I R R KR H i AR A )R] DA R FR R
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Table 2. Applicability, complexity and long-term effectiveness of salt-resistant structures
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