L | FURARNAE Vol. 44
Technical Textiles Feb. 2026

g
&
r;r-

MRE AR A S EXRPBEE BN PRY
W FH R
B EF KETE EZTATTR F K B E 4E* EEA'

1. Rfe k3 LF 5T 3%, LiE 201620,
2. Z S ANCRIN AR, T & FI| 518000

B ARERFTRAESFM B S8, KRS R @ AL (SDIE) L ARAE A — A& 20y 5K EATF B,
JEILE B K A9 5 A # A A% E AR 0 B B A AR A A | R h A7 R SDIE A At {2 2 Ak i ok
R T EATR,UEE LB EFR BEAMHIARSWFRAMA LS, B4 T
BRI AE B R AR T ik B A R SRR A BOEAR Ry R A AR R R RR R BN
BEZHARIHEREAREEER TN HBERREFAZILADRE LRI RLLBAIERR G
IRRE IS A3 Z A T 09 2 AL B EA R0 KR

AR AR KRR S AR R B AR R R R R A e R

FE SRS TS 190. 8 XHEFRERD . A XEHES: 1004-7093(2026)02-0010-12

Advances in the application of cotton-based photothermal evaporators

for solar driven seawater desalination
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Abstract: The global freshwater shortage problem is becoming increasingly severe, solar driven
interfacial evaporation ( SDIE) technology, as an important seawater desalination method, shows
great application potential. Cotton has become a novel SDIE material due to its excellent water
absorption, light weight and low cost, but its bulk modification to improve photothermal performance
is limited. Thus, it is necessary to compound cotton with photothermal materials such as metals,
semiconductors, carbon-based materials, or polymers for optimization. Several methods to enhance
the efficiency of photothermal conversion were summarized, which included modifying fabrics with
high light-absorbing materials, adjusting material composite relationships, and upgrading
photothermal evaporators from 2D to 3D to enhance seawater evaporation rate and stability. It was
noted that in the future, it was required to develop 3D photothermal fabrics with high specific surface
area, to deepen the study of photothermal mechanisms, reduce evaporation enthalpy, and promote

the development of efficient and stable practical seawater desalination systems.
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Fig. 1 Mechanism of photothermal effect
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Fig.2 Photothermal evaporators made of different materials
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Fig.3 Various photothermal material-modified cotton-based photothermal evaporators
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Fig.4 Cotton-based photothermal evaporators produced by different methods
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Fig. 6 Preparation of cotton-based photothermal evaporator by dyeing or surface deposition method
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Fig. 8 Two cotton-based photothermal evaporators prepared by dip coating method
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