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Fig.1 Schematic diagram of solar-driven interfacial evaporation
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Fig.2 Schematic diagrams of typical photothermal material-wood evaporators
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Fig.3 Schematic diagrams of typical carbon-wood evaporators
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Fig.4 Schematic illustration of Cu-MOF-wood evaporator'*’
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Fig.5 Schematic illustration of the evaporation fabrication using Fe,O,-PVA coated wood !
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Fig.6 Schematic illustration of PPy coated wood evaporator

HEA R D CR B AR A BB b SEBL T R BHRE AL i m Rz &, s B 3R | PEREIL 5+

AR B2 R AR AL 1B R (HIX B2 R A U AR E IR . X AR W 1) o e LA R T Al 8 T Z2ATH AR 2
J BRI I FH 3 8 v i S A T ) 2 ]

[63]



5513 TRBL, S5 PR AR K B RE DI B 5 11 28 A AT 7 97

4 ZhipSREH

ARSChEEE TR BHAE S 078 A HAR KO CTARTRE - A 7 A Ar B S BRAR , 20 1 A R R ) 4
B AW ZE R AR S BT FITERE

1) 2K BH RS Bl B St T 7 2 ] LASE 3 AR BHBE , S e ke e, XK | sk . PEAR K S5 EA T S T
R P UL G PR BUE T ROK AR RTE R T7 %

2) EFEAIE ORGP RRIEA T R OL P 2 w8 R BE K FH BB 9K 3 5 T 28 K (0 G ik 2 — | i R
BIBAURFTRL | PR PR G Y)W RO,

3) FIUHARB A B B DL AL REREA T A5 A 5 DI RE BT, AP B T R S Kk P RE T AR 3 P A B %
PUsL UG TR M APEZE AR 2 — 4R T TR BHRE S T 28 A A5 HOVERE , BN XA R
TET AT ROl AL 25 Y T IR ORIV R BE 5 K AR 55 2 MO R RLES & 3 1 T
R B WSS B AICR  BETT P TH 28 A0 s AE AR BT B FL T LB e LBy $h 25 A RE ), A R T A€
KA,

4) BETFOLRBRE A 1 K BH RE S 1 28 A BORBIWF I, S AR 77 35t e KR DR IR K 8 1 B2 = ) et 418
AT i) S 1T ELACRE BRI BRBUSAIR, 01 5 il E 78 A, DI 249 J0AS | 8 5 A BH e 57 1
ZRBARNE K SHET

ARAF LK BHRE S I 78 A R GEB AL TS24 W FE I BE , AR5 BRIT & R, FH R ATS A A — LB Rl faildn
AR MDA 2 R4 T2 i B AR LUK i REFE M), X 2x Sl R b BE 28 ket S
EHABPT R ZE A AR A LE | BT A AR B2 e 45 ) 28 S T A RIS AT SR AT s AR ) BE B8 Ak B T5 9%
R PAEHE AR AL FAS AR TN AR AR T AR 2 K A 3 S A

TE4 e WA DI REVERIE A S BT TR BHBE S i 2% e i A v, 0o ok 22 b 07 3t — AP b 28 A AR 9
HIERE

1) B XPARBOEM SR | G OCR LA w5 i (R, WA Wi T B e bR, (R
F8 1 5 A A L ) 2 M, LABRAS i Y A BSCR ) 22 D REME AR B R FHAREZE A0 45

2)) 3 B AR SRAR A i A — SR A A i A R IR S K B R R R AR, I AR S AR A S 1Y
PR 5 T EIVEAR RO PR . T TR VTR AR, AT LR AR B 28 R AR A R (LB R
FLARII A AT EE ) | i — 2B W5 B B AL AR A% UL AR , 34t mT LAl A b 18 22 AL 1 265 DA DE BE 7K 4 AR
AR RZEIRY B

3) B0 2 A ST T AL, 107 2308 /N AR R e R AR Ml 8 e, AR v 2 A 8wl ) J
I L2 (AN AR 2 W RE AL Z0) AT L o 3 P AR /K SR 3 B AR A T ), ol A Ao B R AR T A o 2
S, LA R S I

F) 25 141 52 55 A ( Conflict of Interests)
FIT A Ve P B AE R 25 0P 28

All authors disclose no relevant conflict of interests.

{£& Tk ( Author’ s Contributions)
WHL 2R FIREZS S TIRsCSEmEs, FrafEd B st RE T RA Rk,
The manuscript was drafted and revised by PAN Qi, LI Jing and YAN Liangguo, all authors have read the last

version of paper and consented for submission.

5 2% 3Lk ( References) :

[1]YUJ G, DAI K, BIE C B. Solar energy utilization[ J ]. Advanced Sustainable Systems, 2023, 7( 1) ; 2200478.
[2]AUDREY A, GILBERT F H, MICHELA M, et al. World water development report 2020 water and climate change[ M ].



98 O B R R 30 &

Paris; UNESCO, 2020.
[ 3]SHELAKE A, KUMBHAR D, SUTAR K. Desalination using solar stills; a review[ J ]. Environmental Progress & Sustainable
Energy, 2022, 42(3) . e14025.
[4]CHEN C J, KUANG Y D, HU L B. Challenges and opportunities for solar evaporation[ J|. Joule, 2019, 3(3): 683-718.
[5]PANG Y S, ZHANG J J, MA R M, et al. Solar-thermal water evaporation: a review[ J|. ACS Energy Letters, 2020, 5(2) .
437-456.
[6]LIDS, HAND T, GUO C W, et al. Facile preparation of MnO,-deposited wood for high-efficiency solar steam generation
[J]. ACS Applied Energy Materials, 2021, 4(2); 1752-1762.
[7]WANG B Y, SONG H Q, QU X L, et al. Carbon dots as a new class of nanomedicines: opportunities and challenges[ J].
Coordination Chemistry Reviews, 2021, 442. 214010.
[8]LIU G H, CHEN T, XU J L, et al. Salt-rejecting solar interfacial evaporation[ J]. Cell Reports Physical Science, 2021,
2(1): 100310.
(9] HH, BRBHH M, XM, 5. BT RKFHREE KIRILFE AR ST R ]]. KAEBEEAR , 2020, 46(4); 1-5.
HUANG L, OUYANG Z Q, LIU H D, et al. Research progress on new solar seawater desalination technology[ J ]. Technology
of Water Treatment, 2020, 46(4) . 1-5.
[10]LIU F, LIANG W D, WANG C J, et al. Superhydrophilic and mechanically robust phenolic resin as double layered photo-
thermal materials for efficient solar steam generation[ J]. Materials Today Energy, 2020, 16; 100375.
(11X FS, EhARET, 2R, 45, BT AUl RBHOGA T DL b BT FE ERE [ ], APRL TR, 2019, 47(6) :
11-19.
ZHAO J L, MACY, LIJQ, et al. Research progress in photothermal conversion materials based on full spectrum sunlight
utilization[ J]. Journal of Materials Engineering, 2019, 47(6); 11-19.
[12]HUANG Z M, LI S L, CUI X, et al. A broadband aggregation—independent plasmonic absorber for highly efficient solar
steam generation[ J]. Journal of Materials Chemistry A, 2020, 8. 10742-10746.
[13]LIN Y W, CHEN Z H, FANG L, et al. Copper nanoparticles with near-unity, omnidirectional, and broadband optical
absorption for highly efficient solar steam generation[ J]. Nanotechnology, 2019, 30(1) . 015402.
(14104, BusiEs, X, 5. R OIRBEEERE AR A ] 25 MDD IR S K 28 A VEREL T ). WA bl 2022,
43(10) : 20220181.
YANG Z H, CHENG H J, YANG Y, et al. Preparation of silver-loaded polyvinyl alcohol sponge and its interfacial photo-
thermal driven water evaporation performance[ J]. Chemical Journal of Chinese Universities, 2022, 43(10) ; 20220181.
[15]ZHU G H, WANG L L, BING N C, et al. Enhancement of photothermal conversion performance using nanofluids based on
bimetallic Ag—Au alloys in nitrogen-doped graphitic polyhedrons[ J]. Energy, 2019, 183, 747-755.
(161 WRT5#, higig, F 007, 55, He T oL e i W Sobh et 5 36 S LB SR SR [ )] BERME X SR, 2019, 4.
23-55.
CHEN Y C, SHA C C, WANG X Y, et al. Research progress of absorbent materials and conversion mechanism based on
photothermal conversion[ J ]. Energy Research & Utilization, 2019, 4, 23-55.
[17]ZADA 1, ZHANG W, SUN P, et al. Superior photothermal black TiO, with random size distribution as flexible film for
efficient solar steam generation[ J]. Applied Materials Today, 2020, 20: 100669.
[18]WU X, ROBSON M E, PHELPS J L, et al. A flexible photothermal cotton-CuS nanocage-agarose aerogel towards portable
solar steam generation[ J]. Nano Energy, 2019, 56 708-715.
[19]CAO H X, ZHANG S, JIANG T, et al. Preparing photo-thermal conversion membrane with CuS—multi walled carbon nano-
tube (MWCNT) composite for solar-driven interfacial evaporation[ J]. Materials Letters, 2022, 317, 132145.
[20]LIJ, YAN L G, LI X G, et al. Porous polyvinyl alcohol/biochar hydrogel induced high yield solar steam generation and
sustainable desalination[ J]. Journal of Environmental Chemical Engineering, 2022, 10; 107690.
[21]YU Y L, CHEN S, JIA Y, et al. Ultra-black and self-cleaning all carbon nanotube hybrid films for efficient water desalina-
tion and purification[ J ]. Carbon, 2020, 169. 134—-141.
[22]LI J, SHAO Y J, SONG W, et al. Ultrahigh solar vapor evaporation rate of super-hydrophilic aerogel by introducing
environmental energy and convective flow[ J ]. Chemical Engineering Journal, 2023, 466 143281.
[23]GAOM M, ZHU L L, PEH C K, et al. Solar absorber material and system designs for photothermal water vaporization



5513 TRBL, S5 PR AR K B RE DI B 5 11 28 A AT 7 99

towards clean water and energy production[ J]. Energy & Environmental Science, 2019, 12(3) . 841-864.

[24]WILSON H M, TUSHAR, AR S R, et al. Plant-derived carbon nanospheres for high efficiency solar-driven steam genera-
tion and seawater desalination at low solar intensities[ J]. Solar Energy Materials and Solar Cells, 2020, 210;110489.
[25]MNOYAN A, CHOI M, KIM D H, et al. Cheap, facile, and upscalable activated carbonbased photothermal layers for solar

steam generation[ J ]. RSC Advances, 2020, 69(10) ; 42432-42440.

[26 )5k, HiRE Z FLARH ] 2 S HOC AR IERENTSE [ D], 220 . 22 M TR, 2020.

ZHANG Z. Preparation of super-infiltrating porous materials and its photothermal conversion properties [ D]. Lanzhou:
Lanzhou University of Technology, 2020.

[27]HE J X, LIU F, XIAO C H, et al. Fe,0,/PPy-coated superhydrophilic polymer porous foam; a double layered photother-
mal material with a synergistic light-to-thermal conversion effect toward desalination[ J]. Langmuir, 2021, 37, 12397-
12408.

[28 JFILLET R, NICOLAS V, FIERRO V, et al. A review of natural materials for solar evaporation[ J]. Solar Energy Materials
and Solar Cells, 2021, 219 110814.

[29]LIJ, LI'Y F, SONG W, et al. Boosting interfacial solar steam generation by three-dimensional bilayer cellulose aerogels
[J]. Journal of Colloid and Interface Science, 2023, 650; 339-349.

[30]LIU H, CHEN C J, CHEN G, et al. High-performance solar steam device with layered channels; artificial tree with a
reversed design[ J]. Advanced Energy Materials, 2018, 8(8) : 1701616.

[31]JMIR Y, LIT, DALGO D, et al. A clear, strong, and thermally insulated transparent wood for energy efficient windows
[J]. Advanced Functional Materials, 2020, 30(23) . 2001291.

[32]LIU N, HAO L, ZHANG B Y, et al. Rational design of high-performance bilayer solar evaporator by using waste polyester-
derived porous carbon-coated wood[ J]. Energy & Environmental Materials, 2022, 5(2): 617-626.

[33]ZHANG Y X, RAVI S K, TAN S C. Systematic study of the effects of system geometry and ambient conditions on solar
steam generation for evaporation optimization[ J]. Advanced Sustainable Systems, 2019, 3(8) : 1900044.

[34]HUANG L B, LING L, SU J J, et al. Laser-engineered graphene on wood enables efficient antibacterial, anti-salt-fouling,
and lipophilic-matter-rejection solar evaporation[ J]. ACS Applied Materials & Interfaces, 2021, 12(46) . 51864-51872.

[35TEEAT, I, 20, & HYAMMEEGOR GG 5 90RET 2 2 0k 22 2l AL A BREE B LR £F A wl & [T ], T2
#, 2020, 51(6): 586-597.

WANG M Z, FANG Y, LI Q, et al. Nanostructures of plant cell walls and individualization methodology of nanofibrillated
cellulose[ J]. Acta Polymerica Sinica, 2020, 51(6) ; 586-597.

[36]DONG Y M, TAN Y, WANG K L, et al. Reviewing wood-based solar-driven interfacial evaporators for desalination[ ] ].
Water Research, 2022, 223. 119011.

[37]XU Y, TANG C Y, MA J X, et al. Low-tortuosity water microchannels boosting energy utilization for high water flux solar
distillation[ J ]. Environmental Science & Technology, 2020, 54(8) : 5150-5158.

[38]ZHUM W, LI'Y J, CHEN G, et al. Tree-inspired design for high-efficiency water extraction[ J]. Advanced Materials,
2017, 29(44) . 1704107.

[39]BUCUR Y. Wood structural anisotropy estimated by acoustic invariants[ J]. IAWA Bulletin New Series, 1988, 9(1):
67-74.

[40]LIU H D, HUANG Z, LIU K, et al. Interfacial solar-to-heat conversion for desalination[ J]. Advanced Energy Materials
2019, 9(21) ; 1900310.

[41]DU X L, SHI L, PANG J Y, et al. Fabrication of superwetting and antimicrobial wood-based mesoporous composite decora-
ted with silver nanoparticles for purifying the polluted-water with oils, dyes and bacterial [ J]. Journal of Environmental
Chemical Engineering, 2022, 10(2) ; 107152.

[42]LI Z K, ZHENG M, WEI N, et al. Broadband-absorbing WO,_, nanorod-decorated wood evaporator for highly efficient
solar-driven interfacial steam generation[ J]. Solar Energy Materials and Solar Cells, 2020, 205. 110254.

[43]CHEN Z J, DANG B, LUO X F, et al. Deep eutectic solvent-assisted in situ wood delignification: a promising strategy to
enhance the efficiency of wood-based solar steam generation devices [ J]. ACS Applied Materials & Interfaces, 2021,
11(29) : 26032- 26037.

[44]BAI HY, ZHAO T H, CAO M Y. Interfacial solar evaporation for water production: from structure design to reliable



100 O B R R %530 %

performance[ J]. Molecular Systems Design & Engineering, 2020, 5(2) . 419-432.

[45]GHAFURIAN M M, NIAZMAND H, GOHARSHADI E K, et al. Enhanced solar desalination by delignified wood coated
with bimetallic Fe/Pd nanoparticles[ J]. Desalination, 2020, 493.114657.

[46]GAN W T, WANG Y X, XIAO S L, et al. Magnetically driven 3D cellulose film for improved energy efficiency in solar
evaporation[ J]. ACS Applied Materials & Interfaces, 2021, 13(6) : 7756-7765.

[47]KUANG Y D, CHEN C J, HE S M, et al. A high-performance self-regenerating solar evaporator for continuous water desali-
nation[ J]. Advanced Materials, 2019, 31(23) . 1900498.

[48]CAO S S, JIANG Q S, WU X H, et al. Advances in solar evaporator materials for freshwater generation[ J]. Journal of Ma-
terials Chemistry A, 2019, 7(42) . 24092-24123.

[49]YANG H C, CHEN Z W, XIE Y S, et al. Chinese ink: a powerful photothermal material for solar steam generation|[ J].
Advanced Materials Interfaces, 2019, 6(1) . 1801252.

[50]YANG Y, LIU C, WANG J, et al. Janus 3D graphene based evaporator with controllable wettability for highly efficient solar
desalination[ J |. Desalination, 2023, 558 116639.

[51]WANG Z Z, TU W J, ZHAO Y J. Robust carbon-dot-based evaporator with an enlarged evaporation area for efficient solar
steam generation[ J]. Journal of Materials Chemistry A, 2020, 8(29) . 14566—14573.

[52]WANG Z, YAN Y T, SHEN X P, et al. Candle soot nanoparticle-decorated wood for efficient solar vapor generation|[ J].
Sustainable Energy & Fuels, 2020, 4( 1) 354-361.

[53]ZHANG H, LI X K, ZHENG S Z, et al. The coral-inspired steam evaporator for efficient solar desalination via porous and
thermal insulation bionic design[ J]. SmartMat, 2023, 2. el175.

[ 54 ]GHAFURIAN M M, NIAZMAND H, EBRAHIMNIA-BAJESTAN E, et al. Wood surface treatment techniques for enhanced
solar steam generation[ J|. Renewable Energy, 2020, 146. 2308-2315.

[55] W7, IMERE, R, 3D 1 82 i ) b il 4 D A R BHRE A 28 & P i R [0 ], EDBM AR | 2022, 28(3) -
116-123.
TIAN J, SUN Y L, WU W. Simple preparation of 3D graphene and its application in solar interface evaporation[ J]. China
Powder Science and Technology, 2022, 28(3) . 116—-123.

[56]CHAO W X, LI Y D, SUN X H, et al. Enhanced wood-derived photothermal evaporation system by in-situ incorporated
lignin carbon quantum dots[ J]. Chemical Engineering Journal, 2021, 405. 126703.

[57]HU Z, HAO L, LIU N, et al. High-performance bilayer solar evaporators constructed by candle-derived carbon nanoparti-
cle/wood hybrid[ J]. Materials Today Communications, 2021, 28 102636.

[ 58 ] AZIZNEZHAD M, GOHARSHADI E, MEHRKHAH R, et al. Alkaline earth metals doped VO, nanoparticles for enhanced
interfacial solar steam generation[ J]. Materials Research Bulletin, 2022, 149 111705.

[59]ZHU X Y, LIM J, SONG L, et al. Metal organic framework enabled wood evaporator for solar-driven water purification[ J].
Separation and Purification Technology, 2022, 281(5) . 119912.

[60]SONG L, ZHANG X F, WANG Z G, et al. Fe;0,/polyvinyl alcohol decorated delignified wood evaporator for continuous
solar steam generation[ J]. Desalination, 2021, 507 115024.

[61]HE F, HAN M C, ZHANG J, et al. A simple, mild and versatile method for preparation of photothermal woods toward
highly efficient solar steam generation[ J ]. Nano Energy, 2020, 71 104650.

[62]Z0U Y, YANG P, YANG L, et al. Boosting solar steam generation by photothermal enhanced polydopamine/wood compos-
ites[ J]. Polymer, 2021, 217 123464.

[63]WANG Z, YAN Y T, SHEN X P, et al. A wood-polypyrrole composite as a photothermal conversion device for solar evapo-
ration enhancement[ J]. Journal of Materials Chemistry A, 2019, 7. 20706-20712.



5513 TRBL, S5 PR AR K B RE DI B 5 11 28 A AT 7 101

Research progress of photothermal material-wood
evaporators for solar-driven interfacial evaporation

PAN Qi, LI Jing, YAN Liangguo

(School of Water Conservancy and Environment, University of Jinan, Jinan 250022, China)

Abstract ;

Significance As the best inexhaustible, renewable and eco-friendly energy source of solar and the severe challenge of water
resources shortage, fully utilizing the abundant solar energy and seawater to supplement the world’ s freshwater resources has
become an inevitable development trend. Solar-driven interfacial evaporation has attracted enormous scientific and technical inter-
est. It can make full use of sunlight to obtain clean and fresh water, which is a promising alternative to traditional desalination. A
solar-driven interfacial evaporation system usually comprises photothermal material, substrate, water body, incident sunlight, va-
por condensation and collection device, among which the evaporator composed of the photothermal material and substrate is the
most critical part.

Progress In a typical solar-driven interfacial evaporation system (Fig.1) , the top layer of photothermal materials enables sunlight
to thermal conversion under solar radiation. In contrast, the bottom layer of the substrate supports fluid movement and has low
thermal energy loss. The water molecules evaporate at the top surface to steam and then condense to fresh water. Compared with
traditional photothermal distillation, this interfacial evaporation technology can significantly reduce heat loss and acquire high effi-
ciency in producing clean water. It also has advantages in evaporation efficiency, clean energy utilization and environmental
friendliness compared to the traditional seawater desalination technology.

With the rapid development of advanced nanotechnology and material science, various photothermal materials, such as metals,
semiconductors, carbon-based materials and polymers have been designed into solar interfacial evaporators. It is well known that
wood has the advantages of naturally abundant microporous channels, large surface area, low thermal conductivity, good buoyancy,
high mechanical strength and cost-effectiveness. Thus, wood is an ideal supporting substrate for fabricating various solar evapora-
tors. In addition, wood-based evaporators have shown great potential in the process, cost, energy efficiency and environmental
sustainability of solar-powered interfacial evaporation.

Various types of wood-based materials, from wooden membranes to wooden blocks, from solid wood to wood particles or wood
fibers, have been rapidly used in solar evaporators. The evaporation performance and photothermal conversion ability can be
improved by rational designing the evaporator structure, such as changing the photothermal interface and vapor transportation
position. Wood-based evaporators usually comprise a photothermal conversion layer and a substrate (Fig.2(a)). A three-layer
wood-based evaporator consisting of a lower layer of wood, a middle layer of delignified wood, and an upper layer of iron-lead
nanoparticles has been designed to increase the evaporation rate further. Under three solar light intensities, the evaporation rate
reached 3.28 kg-m™”-h™".

The top and bottom surfaces of wood evaporators are generally hydrophilic, and their water transfer efficiency can be
improved through the capillary action inside the wood. However, the higher hydrophilicity of wood leads to the formation of a thick
water film on the upper surface of the evaporator. It not only increases heat loss, but also generates salt crystals during the evapo-
ration process and then reduces the evaporation efficiency. Drilling holes in the carbonized wood substrate to obtain a high-per-
formance self-regenerating evaporator ( Fig.2 (b)) could increase the evaporation rate and to prevent salt crystallization. The
drilled channels with high hydraulic conductivities thus function as salt-rejection pathways, which rapidly exchange the salt with
the bulk solution, enabling the real-time self-regeneration of the evaporator.

The absorbance of wood is much lower than that of other photothermal materials. Therefore, it is a very effective method to
coat a layer of photothermal powder material on the surface of wood. Then, the top surface of these wood-based evaporators is gen-
erally black and has higher light absorption properties. All the widely studied photothermal powder materials of carbon-based ma-
terials, metals, semiconductors and polymers can be used. For example, a green evaporation system with ecological and economic
advantages has been designed using lignin-derived carbon quantum dots incorporated into delignified wood (Fig.3(a)). The e-

vaporation rate was 1.18 kg-m™-h™" under 1 sun (1 kW-m™). A novel bilayer evaporator has been fabricated by in-situ growth of
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carbon nanoparticles from incomplete combustion of paraffin candle flame on the wood surface (Fig.3(b) ). The resultant bilayer e-
vaporator had a high evaporation rate of 2.06 kg-m™>+h™" with the photothermal conversion efficiency of 90% under 1 sun. It also
exhibited long-term stability, self-cleaning capability and good anti-acid/base ability. Coating copper-based metal-organic frame-
work (Cu—CAT) on wooden boards to form a wood evaporator ( Fig.4) could achieve an evaporation rate of 1.80 kg-m™>-h™". It
has been reported that a wood evaporator consisted of two layers of a hydrophobic top layer (Fe,0,) and a super hydrophilic del-
ignified wood bottom layer ( Fig.5). The evaporation rate was 1.3 kg+m™+h™". A bi-layered structure composite for highly efficient
solar evaporation was developed based on photothermal-enhanced arginine-doped polydopamine and raw wood. The resulting wood
composite had a vapor generation efficiency of 77% on the condition of 1 sun illumination and a long-time evaporation process of
100 h. Another wood evaporator prepared through the in-situ polymerization of polypyrrole (Fig.6) had a higher light absorption
efficiency above 90% and a vapor generation efficiency of 72.5%.

Conclusions and Prospects Solar-driven interfacial evaporator can make full use of sunlight, and it is a promising alternative to
traditional desalination for obtaining, fresh water. Carbon-based materials, metals, semiconductors and polymers are commonly
used as high-efficiency photothermal powder materials. The designed structural and functional wood evaporator utilizing the excel-
lent performance of wood can improve the low water transmission rate, poor durability and other defects. Then the solar-driven
interfacial evaporation technology based on photothermal material and wood provides a new idea for clean water collection and
solving the shortage of freshwater resources.

To obtain a multi-functional wood-based solar evaporator with high photothermal conversion efficiency, it is suggested that
new types of photothermal conversion materials should be continuously synthesized, and the cost and difficulty of the preparation
process should be reduced. The heat and mass transfer mechanisms can be further investigated and the porous network of wood is
controlled to match the rate of water phase transition and steam diffusion. Finally, assembling small wood blocks into large wood-
based evaporators can be encouraged to improve the expansibility of the solar-driven interfacial evaporator.

Keywords: photothermal powder material; wood; solar energy; interfacial evaporation; wood-based evaporator
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