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Research progress of solar desalination materials
produced by laser micro-nano fabrication
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Abstract: The seawater desalination technology plays an important role in solving the problem of water shortage.
In particular, the research of solar seawater technology has attracted more research and industry attentions. As an
advanced and convenient processing method, laser micro/nano-manufacturing technology has made some
achievements in the field of preparing seawater desalination materials in recent years. Based on the solar
desalination and laser processing technologies as the research background, according to diverse research
materials, we summarize the research progress of laser micro/nano-manufacturing technology in the preparation of
seawater desalination materials from three different aspects, including carbon-based, metal-based and composite
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materials. Finally, challenges and prospects of this field are provided.

Keywords: laser; micro and nano-fabrication; solar; desalination
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Fig. 1 The three modes of solar water evaporates according to the location of the material.

(a) Fixed at the bottom; (b) Dispersed in the liquid; (c) Floating on the water surface”
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Fig. 2 (a) Schematic diagram of solar water desalination experimental device®;

(b) Solar absorption material photothermal conversion process
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Fig. 3 Schematic diagram of laser processing device.

(a) Laser processing mode one'"; (b) Laser processing mode two"™
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Fig. 4 The porous graphene obtained by laser treated PI films

(a) Schematic of laser processing; (b), (d) Schematic of seawater desalination;
(c) Schematic of microstructure; (e) Graphene shape affects efficiency
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(a) Copper surface after different laser processes; (b) Desalination of seawater using laser-induced copper; (c) Comparison of temperature rise
between copper surface with micro and nano structures and copper surface with blue coating; (d) Overall photothermal conversion efficiencies
with a radiation power density of 1 kW=m™ and the average absorptance within 200 nm~2000 nm range for different Cu samples

210313-7



AR, 4 G TRE, 2022, 49(1): 210313

https://doi.org/10.12086/0ee.2022.210313

AT IO SR A S5 A8 () ] 2 1T P RSN AR 28 T i
MR L& T LB R BRI SSG Hr, Al LLiAH|
TP R ACRACRCR o B SR T4 e i ]
ISR ISCIELN AN, SR AN RO IR REAS 1S BT S 54
T, DIGIDCRARON , HZE LR AT &k 56.8%

5 Fan 2800 TAA AT, Yin"" 250 H ®ENEOE R
HWIRBKHATIN T, JFRH BR8] — A Tl KR
TR R R R BHREZE KA o OGN TR IR R (R
A =R R BHBEM SRR, 8 HAT Janus P, Janus
PEFAE AR AN T HAES N A RE A RIS F K, 7RI
ZHT, AN TR AR PHAEZE kA — A, W
WIRER 3 BE /N, A8 e SSG L IF 1 i K 3%
I, 5K E T, i E e KB AEZE & 2
BRI 1) —Fh . ISRV A R 2R PR
W, WBERI TR ELR SRR R . AR
XA E S, F AR IRE I T A3 218 SSG ib 7
FEHARE A, BDRERSRRS L R R AR . IXRERERS
WD RERTEFE, REH T AIRILZE L M R
PWEREIF A, HITREISMORER T REIZHIK, XS
BORAAE R SUER, SRR RAR AR, H
HEBOE I TS AT T — 2 g K 9 4 JB s Au
RUFETAL . FAR RN TRy A& 7(a). (b)
FiR, MRS SN, A e R
t, RIEPEREIR R AR R, 5] 7(c) RETEAE AR B H AR
THORES A IR A . BRILZ AN, Wil 7(d) BioR, Ik
BROF R SR R, TR AE RN T — 2 4R
(PU), MEER5RKIK G T (L REAS IR, FE i
UK RAGATARER, B T I S AR B
HHA WSS LA R RRAERE, REISARUh
BEL1E 3R I s ) K BH BB . %] 7(e) 7R, R
TZ A PHREZE A 2 o0 X DU AR A [ e B R KA T 2%
ARSI R kit a, Hah & BBk bR
e HURICHS, BB MKZER R 1.79kgm *h ',
BELAE R BEE RS (1 kWem ) T B89 K FHAE 28 10 R 4
H90%, HATRAFHIEK AR ERE . 25 LTk, i
REPHOE S BRI IR BN O 28 k2%, 1l
T ERORBHAEZR R KIR b . 2 K BHAEZR & B
HOCAC S B IR ER . S SAR TR R R AR AR,
235k AR B R HL A B R Y SN (>97%) L L
Janus A8 7). [RIA, GERBE MR RE(E /K 28 U R 3R
1o BRARAR SRR T R EHAHE, AR S
R AR, T YR A 2R 1R Vi 4 BB 8 1) FH U TR KT

Janus BE T B PR X IRERAG ALK, DA B 1 sy 1)
K FHBEHEATRACIERE -

3.3 E5EEBAKRMLME

BRI BN TR AR, ELRERS T
MTF AR . SRR BRI R AT AR 205
BOEIn T 5 B TR i, BRILZ AN, o T
INREASE — S5 AR, BN, WotRES A RPHEN
SR, NIV B R 1 K IR A 28 &
HEERBCRM S BRI TR g LA R —1)
EHGER, ULETE R 2RO A, S 2 £ 1)
2118

Kim'"™ 25 A 7 — 0 a7 2t DR i T vk
it kb CO, WOt A, B AR B R X2 R
MBS(—FEREY) 5 HA KA IZ 24
Bk (HPGC) 4546 L, i 534209 PLIETER
Hh. Hr MBS J&7E PLR LR FAG S, 8l
FBOCERG PLULIATE Y CIVE R e fboh — 4 2 4LA
Bl —HE LA SRl —F R FHRE b RE, AT
DA 3 30 TSI Y T 2 L B AL LT Y vy R 1 ok 42
R PHAERICR . SIvEIN, EA SRk
PERY PLILIRRENS 1 3 B A 26K, /D IR
P K PHRE-RR R ROR . ILAh, 4 Pk r R
Hi/k HPGC L2 MK ML 5L PLIR)Z, A3
Bij 13853 #F HPGC L J2 BRI DT RO BH e PR 5%
F, HBEAEZAL PLRZNE e & EMERA
Wiz B K T i o AT BT IOE A I B vk
P RUZ I, AT AR R IR = K FHAEZE & 2% &
G . BRI TR ZEmE 8(a) B, FIH
WO TASBIRUZME, BARIAS B2 B/ MBSz i ]
DUBLVR AR K R0, BERS LA K AYRCR IO BH AE
B Z AT BRI LA SR Z SR K P S 7K Y
eIzl 8(b) R, X PP HEAG AR 4 B fig
R AAEN . BRECE LA AN, TR K
Hh A T T, 2 A VA KR A B ) B o AR i
F 8 (). (d) Fim, RUZBEAEME LA E I 2 05 iR
WRCRIF AR RAN RIS, — A EEEA/NEE, B
FANGUTHATT 10 2] 15 AN SR, ZIBUZE
A28 K KL N 85%, - ELIEhAR/N, Xt
BT R T, B RBEE S TAE A A . AR
PagdE, WEARUZBEMECR . A BEtERl T
Wik, BIRF A AR T T A

Jiang"" % K 4B 5 4 B OGP, 153

o> aod

210313-8



AL, 4EObH TR, 2022, 49(1): 210313 https://doi.org/10.12086/0ee.2022.210313

[ 2|
i - e
Ti foam
Ti foam Femtosecond laser Assemble

treated Treated side
: _,5}1 Aerogel insulation

cotton
Untreated side 5
- :

As prepared 108
sample I IBefore desalination
10° l lAfterdesaIination
~ 10*
Wat€ > s WHO
collection tank §,10 “E "Y' T RY YT
B
IS
3
10"
10°
10-1 L ﬂ;. ﬂ_ﬁ_ J—I_A_
>
& & &0 &0
<& & D ,bé
> ) Q& @
2 \$0«\ Q

B 7 gotde T e ikaa ),
(a) s k4R ey HIEEAZ T EA; (D), (C) AmTAI/E IR T SR AR LEM;
(d) SSG #kENTER; (o) HRKIMMEFTER
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(a) Schematic diagram of the Ti foam fabrication process; (b), (c) Morphological characterization structure of titanium before and after
processing; (d) Schematic diagram of SSG desalination; (e) Schematic diagram of desalination efficiency
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(a) Schematic diagram of flexible bilayer membrane preparation; (b) schematic diagram of hydrophilic and hydrophobic microscopic membrane
surface; (c)~(d) Comparative diagram of desalination efficiency of flexible bilayer membrane
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[26]

(a) Schematic diagram of the spliced composite membrane; (b) Schematic diagram of the evaporator structure; (c) Microstructure of
composite membrane surface; (d) Desalination efficiency of composite membrane
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Research progress of solar desalination materials
produced by laser micro-nano fabrication

Yu Xingl, Yan ]unsenl, Wu Zhipengl, Wu Tingnil, Yin Kai"*
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Schematic diagram of laser processing device: (a) Laser processing mode one; (b) Laser processing mode two

Overview: Seawater desalination technology plays an important role in solving the problem of water resource shortage.
In particular, the research of solar seawater technology has attracted more attentions. As an advanced and convenient
fabrication method, laser micro/nano-preparation technology has achieved some research results in the field of
fabricating the seawater desalination materials in recent years. Based on the research background of solar desalination
and laser processing technology, this paper systematically reviews the research progress of laser micro/nano-processing
technology to prepare seawater desalination materials in recent years.

In the study of solar water desalination, functional materials are made to improve the efficiency of solar water
evaporation. In addition, the position of functional materials in water also greatly affects the light utilization rate. A large
number of studies have shown that placing functional materials on water surface is the most efficient mode to utilize
light. Based on this model, not only do the functional materials require excellent optical properties, which can ensure
efficient broadband solar absorption, but also they need good thermal management capabilities in order to reduce heat
loss. With the development of research, people have higher requirements on machining accuracy and material
functionality. However, traditional micro/nano-processing methods, such as chemical treatment, can not well meet the
needs. Therefore, after a long time of exploration, laser micro/nano-machining is favored because of its high power
density, high precision, wide application range and other advantages. It gradually becomes an important method in the
field of micro/nano-processing, and has been widely used in the study of seawater desalination materials. The researches
on laser manufacturing of seawater desalination materials in recent years are divided into three parts: carbon based,
metal based and composite based materials.

The development of seawater desalination technology and laser micro/nano-processing technology are still in its
infancy, and there is still a long way to go before they can be applied in industrial production. However, with the
deepening of research, a new generation of high-power and high-frequency lasers will develop rapidly. The laser
micro/nano-machining technology will provide higher manufacturing efficiency and operation stability at the lower
cost, and the mechanism of laser processing technology will be understood more clearly. It is believed that laser
micro/nano-processing will gradually promote the practice of solar water desalination and become an important
research field in the future.
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