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Atmospheric Water Sorption-Desorption as a Pathway for Green Energy Generation
Dewei Chul
1. The University of New South Wales

Beyond the indispensable resource for living creatures, water has recently been explored as an eco-friendly
source of power generation. Of significant interest, the cyclic sorption/desorption of water molecules physically
and chemically induce the gaseous/liquid-solid interactions with the substances, demonstrating potential for
harnessing electricity. In this talk, we will discuss the energy conversion in sequence, from the introduction of
water molecules to the generation of electricity, starting with an understanding of the sorption/desorption of water
molecules. Mechanisms in charges creation from the interaction are then elucidated, where water molecules
themselves serve as ions or stimulate ion dissociation from the substances. Present challenges to be addressed and
perspectives on future development in the sorption/desorption-induced electricity will be discussed.
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Interfacial solar evaporation: challenges and opportunities
Haolan Xul
1. University of South Australia

Interfacial solar evaporation offers a new and effective strategy for sustainable seawater desalination. Its
working mechanism involves the absorption of sunlight, photothermal conversion, localized heating and
interfacial evaporation. In order to promote the practical application of interfacial photothermal evaporation
technology, a lot of work has been devoted to improving the evaporation rate and energy conversion efficiency of
solar evaporation. In recent years, with the development of the field, solar evaporators are required to have
multiple functions to expand their application to other fields. Therefore, the development of multifunctional
photothermal evaporators has become a new research direction. This report will introduce the design of novel
photothermal materials and evaporators and their functions in reducing energy loss, increasing extra energy
harvest and reducing evaporation.
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WA K VAL Wi 6 o B 1 U 78 R AR AL 5 3 B /I R Al i, 455 TR ARSK L 2T 4E 305 BB,
SR T IRKFE S B IR B R RS, 3RIG T 70.2% 4K % S 42.1 g m-2 h-1 [ ERISAE 2 . W SR AR
KA rGO. MFHERRANAN PVA il & 3 S HFF] U ROKEURE BTG, SCIE BKis 5k FERR R
P ML, AR s e LR, KA R SRR 1B AT, R At A A SR TR

9



TR A & 2025 AOT. TR BRTRLS B

Bo BYYIIR =R K AR thSCIk PVAL rGO MR AL IRy, FLa& 2 A EmTR i 2k k. 7870 A
A RMZRTHSEEM S, LT “DRLEZ” MARRCR, mRdedt Az K R, FIRAR
MR ESCIL T 3.45 kg m-2 h-1 (78 A4, JRILHH R 52 R MERER) R AF-TiT. DL R A Dy #h
S U RIZE R AR BT S B R AR K BRI v BOK FH BE AR S SR 1L 13 ) SR

A07-15
BRI T THT 28 AR A 2 R A RE T ST
RTE5E

1 B R TR

K FHBE SR Bl ' FA TR T 7K 28 R BOR IEAE O —Fh B4 SRR IR P AR T K T [R5 FEARZ I
TSNP R, OKEIRFRE RN RIS AL e R I BHE J155% 2Rk SR, TKEE
JB2 PR AR 5 A 2 R B /K BRI RE R A\ 2 T8 AN UL IC, ™ EE AR 1 KB BRI AR . SRR 1Y
&, FECMEIEILN, KB R AL /K BRI A P AL LA, ) T 283 AR AR o A T 3 5 R Y KA
ARG, TR T ZBE A R RE S /KAE BT BT P A 2R RN 7 (B3R AT AE 7K B
R ABNERUKEE, VLECOK BN ADEAGE R BK R, TR FINIRF 7B AR
FETHOCERERTERE, B OR 2R R R EEMBIR SR B BLH R AR EDCIE™ A I REE BRI o4k, M A
WEIERI T, DRI SR AT 5E i 45 K A1 D BE TR I UK 4L B (A R T 28 4%, AR TR G HUIR B
HUEARAE IR KA A B DU B £ PR S50 T AT W 3T, A 5 DO RE ORI SE B W] 4 e 22 T g
THREH BRI Cngii €, 56 ROGHEATE) o I TAEAMUAmPERE . 2 IR KPR REZS R 3 I & it
OB R, 1At T ISR M 2 IhRe. A s ae i bkl

A07-16
W SR IEREAET- R X B 2= S 417K 5 BE YR B
Bk 1
1. HEKR¥

KB R A 2, BRBEAAREEREERE, FREER. AETFBX, MBKEEEZ, RS
FHIKE A 10~35 ¢ m-3, SFEFE, EMRETIRIGC EHERALER. SEFERAKMEHROKEA L,
Pt K RERE i, ME LA AL BLER MR E 2 TP KB FOK M BB TR PR RREERL, SKBENmA BT (fiG
My mEl WIRSEHLXD TR R s A R K, R I R B RE AR A Bt IZ K 7T SRR B [ P
RIWTWETCTT 1), R4S TR AT 2 R0 BRI, Je 0 PR AR 2 SOK BRI, IR SR K > 1 B
AR, BMHTHEYAK. BBHK. WHK. R, BraelisEais, CROVEREF Sk
B30 PN 1 SHIE

SCY8 5T, B SR (Niv Few Cov Mn Al Cu) A1 i 722 LIE S ZR#HZ T N O J5l A A0 i 7 A,
T R RIR AR, Bt EAROY 5 nm GURBTRI AL . 53R, NI JEIGREERAE 40% RH R
WK EIE 0.92 g g-1, I HAE 40°C [HUMEE T RENE SCEL e 2R, 60 URIEM RPN, 15 REDRFFEC i FRIMR K
PERE. FEmRIREEET, BURKIWOKE>S g g-1, RKMRGE, M1l .

PUEDT T, AR K T IO RE B, A7 DR IE PR 28 1 PR PR R 2218 10 A 1% a3 A A B B o
% THI R B0, B A S IR B (TR B RS A2 >60 kd mol-1) 5 2 A BRI B (IR B K5 48 <40 kI mol-1),  Herb 2
W B gt J2 1) S B 7K 5 e BT X SRR U HL S, I S T B e i K R X, Y AT X 3
DT I gy, AMER I, XUR R A A RH & B A B 1 T DXGERS, AR

WEITH, AiaMIRR S RIRRE R, B —FOLEEUERKRE (20 X 20 X 40 cm3). #f
KA KIR, AR BRI, SEEL TR 4 2R E KR, HUEEBIRK AT A T 5 A4
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TR A & 2025 AOT. TR BRTRLS B

FUAE VR KR . AP BER AN 3 AR e i 1 — SRR Z A B DD RER ) AR B BN R LR B
g%l 533.2 mV L, FEEREIRZ 10 nA, SNRESBEIREHEEE 23V, mis LED /MT, N
NI i LR TR R e

A07-17
ET R RER Janus FEE MBS XA
FERRIT 1, W3 1, B2 1, fRE1
1. TR

b5 A BRVR K B H i BBk, K BHAE LI 28 R BARNE N —Fh gt RREFE /K AL B F B2 32 K0 .
SR, TEACIR SR KR R, SR TEZR R AR A Z 145 i i S EE R N IR IE I FE 55 1),
PR PR TR EOR I RF SIS AT M BIR W RE 7T o AN FCIRCTE T —Fh B Janus S5 R - ER T R BHBEZS K 48
SN TERF A (K4[Fe(CN)6]D 4% NaCl 45 AT, A Rl (200) s A K TEPE, 15 F I ik
R, FRARER S AR L (R R B ) (A RPN, SEELE A I E T R, B 2 R AR
T Eh 45 e 1n) 7, iy it ) AKPE-6 26 Kk 25 7F 1 KW m-2 K BH IS T X 20 w2k /K A BRI, 78 K 38 %0k 1.10 kg
m-2 h-1, #HPWERARIL 54.30%, 1%k B A oL (WAL 90% L ) 5#-ZOR 7 B 45 i A
B, AMUIRFET 8RR, WSEIL T 4K SRR H o O R . SRR RN RBH AR 28 K
RS- T ¥ K.

A07-18
BT 586 BHE ) FIE ST 2R RATR I8 R HAE K AR 2R AT 1) B A

s 1

1. R

K FH BE B BN G I T 28 R BN Dy — P B U5 T HLIA B AU K AL BT %, RENS A LR BRI K
GEPRATER R A, BT TR BN AT S, DR 32 22 SRR 2 O . AR, @O K
MBS T SO VE B OARORSFF B, R IR R E T R0, & & MR A ok
il 2 T2 A RAE R 28 TSR RE TEA AL, VDR AT IZEARSE AL B ORBEMERL. BEXT iR Bk, A
BT MR A BRI AR AN 5 SR 9 At BUBT RT3 SV EOR, BTl 1 — R s R e AR
SE R R T I 7R IXEEATREACSEEL TR BOR PR RESR B ) v sk A AL, il 2 Thsgfb st it
Leelih, 6 2 BIRATERE R, XK 1 2 R R OKR N 2 G e A B,

A07-19
F T RS K FH BE R K 2 R -5 IR B B 9T
JEe 1, vl G L
1 FEMH TR

LUK BHBE B EN J1 7K 28 KRR ISCER R 24 T Al SRR (K — R Rad Az, FIRDEAREEHIRSOR BH BE IR
HEAOAEE, DUHORIR mZ8 R s BUKWCR S IHREE, AT SEBUK I PR 2 FOK LA & . 5464t
R KSR BRI L, K BHRESK N K IR BRI 7 A BEUR AT AE, 5 1 /KO8 2 Il 2R 5 ¥
B 77 SR . AR, T KA RIS IR m, X R ZRE R RE R, T HBE S kel IR R
A OARR BlE, 7E EARER BT T e RO AR K ATH AR 2 — T Kbk o

FATHE L RGBS MoS2 IIBCEL, fiife th BAT S ROKZR SRR IR G RUIRIECEL,  fESLAERE I,
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TR & 2025 AOT. TR BRTRLS B

K 2 LRI B, WA 18 LI TR I BE LA MoS2 — R R G 1E 2 LAY M, G EE&
R BREEN . 2RI A R AM BR . AS[H MoS2 & &K1+ PDEAAM & &K I Ik R, /KUK
LR, HE—FEAPIRER R SEIKE. SKEEERNE G5 . BA LEREREE A HLEET
RE 71, #EHHi] AM. MoS2 fii N PDEAAM #Efi 1) & B3 B i KK BN 11.76 kg m-2 h-1, &t E
R 21 b 2 GRS B B A (R /KB 4 33.40 kg m-2 h-1, 7E 30 IRAGH IR G 15 BE AR 154 i /KRR T R

A07-20
UAHEREAZOHER-RNEE RGWE: MR YBSMARE
Rtk 1
1. BiEML K2

FHHZ R BORR L R W REMIRAE, AR R AP NI VR B U R I Y BV Fy. SR, AR AT
WAL LA -3 B I A 28 T8 R S 5 RE R MU BE 22, SEIL 2 DORERA), 402 ok 5 A iR RO Bl . A
e AT 28R ONZ L IREN P, 5 AR s TG S B Ay B AL, M T 2 AR R A AR K
MEWAR, WEEREIRG Z BN, Hrp, 5T GO-CTF K& &R LR e FKE R4
I S EK > PAIRES RE S R T, 53 B T ARSI T AR S RN B 15, R T R
SR DG AL S B BN EGR TR ARG KB RGAE 1 DRBDCISS TSI T 4.7 kgm-2 h-1
AR AR 1961 pmol-g-1 h-1 (DGR A MERE, JFAE SMELEIZAT 30 K, f&fF 5.5 L m-2 day-1 {42
SEVRIKT o BEAh, I Li+fl2 RS0 2 AL 5 3R T Fr 35, 3T T Lit— 42180 @CNTs AL,
SEHL T FHDCIRE K S TONE Cs+ i FEPEH R UM FIThBE . 454 DFT 55 MD #ifll, 4575 1 Cs+—Li+2g it
FEAFRAK A RE S B A PE AN 2 ()RR E AR IR SO £ 1 N RBAJG I R, RS S T 3.3kg m-2 h-1
MR A, AR SRR K TP SEBl s L Cs b, JRIL T W RREBHE KR SO TEIE B RE T . AWt FTiEd
R AR B G T SO R MR Rl &, 5L T A8 K A mRE -2 IR F T 6, NkEZR
B ZIhEE KA S TS R A R LS O TR B, S T AR BORTEREIR . MBS
AU N L 5«

A07-21
N FH BE7K BB = M BB K ARAL
TR 1
1. BT R

RFRAEK I SR IE I B & e b e 7K Haris X RE B ISR ER, SCBILm OK A7 5 Skt v B 0 ) g
Ho ME HATDIRETEMBMIRAL, PERERGETEZE, SCPRRCRIRAI SIS, T R S BEPEAT BRI AT 1 5
M BT B e AT 7 MO R s R - R R AR, B AR =Y AL M g A R A
JeFAREAL PR KON T B AR A D RE  SEBL R ROK- LRI 2B 77 o e B 2R PRI R s BE TR
[ IR DI A ZH 73 AR I 2 ) 5N R 35 SR T AV R (590%) AR 73 Wi RE /s (2.59/9), SEBL T ik 1.6
kglkg HITEABUKER . 456 B TR BN, M ZER 5 sh B 22 sl & 7€ 1A RS, Sl vl HE F
Brifie (DREEIE~3 W e m-2). T DR ARaL 00 & REMa RATRE CoH/REEBUBOKEEL ) A Janus 4544
e, SRTHBOKR-K APEREMEIAFRE L, JFHESN AL MR P AL R o

A07-22
AR AT AR BLEX S ) K BH B8 B R T L S A4
PEIEAR 1
12



bR & 2025 AOT. TR BRTRLS B

1. WHTARMAE

KFHBEVE N — P BT IZ A AT e fe s, DALAT R AR . BAORVEAI BRI AT IR 0, SR AR 4 AT
PR ) RETR SRR IR I T ROs . SULEIN, BRI E B AE Y B RE AN TR R A
3, IR ORI 2 DR ERATA AR, ATSEIURBH R SR G R ORI . IR R T . A
o E AR TR AV AT AR R UK BH BE IR S KK IE A S R, i OB REFF AL g, Sk
WA TIMARZE RIK S, ITTERBOR KRR . Hk, Pz BIEHS B2O6EER I ERIRERE &, A1
W AW AT AE ARG IR RS S A BOR A Z5 5, [R5 SEB K BEUR IR I 5 7K A LA )
fifto TR, FRATAURIN LI 17 OK BH B8 [ FAREFNL 22 BE R Ak, IR IE AR AL AR P o AT AR AR S T 28 4 11
Wit AR T ORBHBE T 28 AR AR B R SRR b, S BT A Re A R A, ARAT]
SEPL T OKBA R A L RE A UG, SRR TORBRBERI M aT R E . £5 BT, ARG R0 R T Y
AT A AR K BH BE i RO A S A7 U BRI 70, NARSRKBRBER SR &R AR I 7 — e e 5 5k
Fefitto LA 7T R )k K AE Energy & Environmental Science. Advanced Materials. Small. Energy &
Environmental Materials %5 = 7K A1) 1.,

A07-23
E AR E
FkaniE 1
1. B R

TR mEERE « ARBEFEADE RIS EOARNS TS s R A ST REA AR P b AV B R B e 2
2 2K AL (O BRI 2l 2R 5 1 v B2 P S48 32 S I HL R AT W I 3R 28 22 2 Y i 5% PR e 4
IEER. BT, BB GRS A SR ERESEIURBE N ], 67 EMR AR A ] BRI
B MRS SEARVEREREAR . 2 ThREASE 2 T3 T 1) A P BASE B SRAE vt 1 E R AR E A R MR
TR ST T e 7 RE AR, #& 17— RIS RO L, JFHRR T ENIEEZIT6E.
PRI RE AN AR B3 T RS2 FH T 7

A07-24
JeR-IK BB RG MR H B R B EAR L
XL, PRAELEL, BREALL
1. HERY

AT 28R /K IR R Gu e —Fh s T K BHRE R BN I P [, J8 5k F 1 A4 e 7 [R5 SE R K A2 7= 5
RIE T IMCERREERE R, R AR = A SRS AU etk . IEEk, AHIBA SRS A D e 2k (A1 -
FUB &5 - J 1 A P XoF BB R AR S O TR A2 L L DA R 22 4 59 o 85 1 AR I G A R R T B T 25 85 MR 14
THERZ LR, ST —RGBAR:

OFRA V] T —FaT 5 HEER RIS SRR 78 R8s, UESE T IR AR5 BTk g oK Ha 5 75 4 2 (a1 R P
[FEDE I SRS, (Carbon, 2022, 195, 263-271); @it 5| N RIRAF YR MG T A4 /KRR B 8 6 45 754 1)
Wik R, FEH T PR KR R 1 K - o3 A T AL B T AR S A5 A R 5 5, BT ZE R BRI T
SRS T 277 AL K I6E (Chem. Eng. J, 2024, 486, 150398); ¥t 1 ZH 2 /44t K v i i 453 75 4/
T A AR K S T 225 , 368 3 4 R T A B B s i AR A 2 G, i 35 SR A H BB 0 (Small Methods,
2023, 7(9), 2300558); @it — i, kAR B AR S AL S I 2E R G A K R AR, S T AR
IK-ERy B AIRL SE K HL (Chem. Eng. J, 2024, 498, 155763); & H! 147 4= M F i -t 7K # i i [B) i 42
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bR A & 2025 AOT. TR BRTRLS B
NG, ARIRZR R8P K -8 B4 1) R AL 8 % (Nano Energy, 2025, 138, 110903) .

BRULZ AL, FABERE T 2GR RHERBCR OB R G . BRI EIUR R, T R S50
T B VR BRER A T vk 7% (Appl. Energ., 2024, 353, 122051; Small, 2023, 19(22), 2205833; Prog. Org.
Coat., 2023, 184, 107878; ACS Sustainable Chem. Eng., 2021, 9(36), 12385-12393; Inorg. Chem., 2022, 61(1),
693-699).

A07-25
R R S AL RS R AL A e B
ZEFEL RBAL ML, B2, XL, F—FH1, ki3, #iFE 4, Kkiks
1. FEMITS KR
2. WL R
3. MR
4. TR R
5. JHHEREE

CIOCHEACTIRI O S5 Bt S . 3R T I DD REHY S IR B A, TR 1 AL TRU At 1) 1) P 24 3
BTSRRI T, RGETTT 1 A & A S LB 40 K i 7 i 45 Chigh-low heterojunction)
JCHEALFN RO SE K . Sk DheRy RIFTIRFPERSRIG SR, AT TR AE . SREERFIE . 3R
Gt s P S AR R T A AR AN AL RS T 2 IR FOAAERR &R, 808 1 POKBESR . A%
JZ FHEARG « AN AR B AR PR A5 BT 70 B R . H20 70145 IR S i AL A G AL PR RE 1
SOMANLE . SEBL T tiAe St 1 2R 55 o 40 5 T FLAT G PP A A8 1 (I o 45 7 T PR S8 FLE R I A2, IR 4R T
RHBEZLAM RN, R AR5t 1 B3 IR A6 B T 5 B SR T P 5 [ e B AR £ e At

A07-26
ETERHTSREEY Janus SHKIRHREFR ALK St
SRR 1
1 S KA T B

AT B BOTRE ) & R AR A2 — RIR PR BL . T A EEEocem gk s (B
e, B RUL ENERFRDEHE PAEE 2B IR, B S BT R AN K A I IR AT AT R
JEMRSCHT T8 o TS BT R AR A R e I R B B B RST ROIE KTED, R S B ot &R 4
K i R SR ERAN W] S i oK 1 IR AR AR B . T TR RS BT R 9K i R 98 e Ve
BRI I, FATE el & e R =Toe Bk di, AT SEE AT ILIX 98 i 5 moe e A
RO AEVEIEA b, A TR I = o & R AK 5 5 TR LIR oA 45 S H 2 ) Janus 810K 4544, It Janus
IR ) T T KRR T AR B 2 e R RE 2 R A - Janus ATES 1 IR AR RTRR FA A, 7 52
PR RUEE P BB RIS (RIS L0 IS U G 58 1 = e R K s OG- mielie Ak
B B ARR R AR B RIAE T, 2 1 ASKBIIRITR , 28R S e gk haR B 99.1%[) K RH RE-/K 78 AR
A1'3.04 kg m-2 h-1 78 RHEAR . Pehh, FATIEA] % 1R e RIE =To & E 9K S Janus YEHVEL M
7285 5 < JB A K s 72 2 00 3R W A IR AR T PR D 1 R 81 % IR e AV e LR vt P BE RS2 o K i
Janus R DA L SR BT SEBIL T AR R FRDGHE RN RO A R I IR T, IR RTINS s e 2 <
MR . A2 B AREHET, 4545 1 Ik Janus JEHVBLII R BH REYE-FA- LR 4 88 SC B 1 404 mV TS LIS AT 1.3
W m-2 (iR DA e, FATSRH IFRIER 13 R PH e 5 28 A 5 06 B U R i (X XU A\ K LR
FRRG . AE MK IR R GE R, KBH RS T 728 A 4% -5 06 I HL e M A8 (RSP IR SOR BR G EAT Ol A P (R
B REA WP 217 S IR AE— DRGNS T 3.5 wi% NaCl i, K il KR
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3.68 kg m-2 h-1 78K IHF, 104.28% 1A PHRE-/K B FL AR U I 1.55 W m-2 e KT Th &,

A07-27
ARFEEHIKERORE AR
kI 1
1. WK

b A ERROK A A R IR A B INR, KPHBE A A R B R H R ke BL AR, Bk
IR BRI I RF T2 4 5o T8I 5 BB T 728 A M R 5 R R 88 K 3 I /K R 78 LGB, B AR T BB AFE CKVE AL,
PTG . ALGI BT TT R, KSR FH R HURE R N 25 [RI IR A2 7K “ AL FZRAR S ThRE, X
TR S BT S 5 MR £ 1 B S 7 AR Bk o it , RATT A& M5 T 7 — ] 5 1) ST 5 3% S
¥ BA B ACR IR TR THBEMPUREIRBR, Wik /e B A YooK A4 ae 2Rk B, KL, it
B T ESCR KRR X R ThEE L 2E BT T S, ST K “UEA” RK AL S g A
HRERIMRR BT, RIREE LR Ak T /K ZE R R BT B . X Fhr g M B eI i ko@iE. GEME)
EE AT CAOREER D (173 (AR, TR /K 78 R 3R THIR B A v Tk 297%. 3@ R B A JE & A A4 Rk
S BHRIZPURBIA G, E— AN KB IRGRE T, A 2 R R i KIESE A+ 2 3.26 kg m-2 h-1. AT
WFFCRA T LR, MAEAREE T KGO RE R SRR R, s R 2 M RE 2R R A R Wit

A07-28
Z4 KRR RSEA TR 5 HI0E
FRR 1
1 R —EERR

BRAK GEE AL R 7] B SO R iR IR B2 — o R Gl K IR AR R K B R 03t T —
PR AT IR T 58, EIRER PR K IO A A BEIE A 1 ™ . JAER, K RH RESKEN F I 28 A BR
IR @REEIL S, B AR BRI IR K AP HR L — . ST, ARG E AR R A AR KR
MR T W 5 2 8 ) AL URRAE 78R A AR T ) R 5 A D PRAROR BR MR i, I FHLAS T s K BB,
R FHFRRIERERE N, K4k 1 78R AR M A ar . R, ARGURPHREZE K avill W o BAE R E 78
K5 AR Z MR AAT . SRAIX R, SCBL R A SR i s i R P R s e e R, 2
PFE R AR BT OR8E H A

BEXF LA E bR, FRATISZ LI AR £ 7030 e KIS R A, SR T — A BAT SRR AT R Ko
BT R REZE KA (BSED . AMNERGHE AT SEHUA RPRDEIRIRL . PRI ZRIY O 51 R T b 45 s AT
P E I O s 5 7K i R IE I B I (RN 8 2 SR T AT RF B8R o 1% it AN R 5 B KR EE I e vkt
BHEFE, RN s SK A RCR, MR A R Z fLE da R, Mo SEELAE AN s 7K o ST R Kk
58S - 7E 25 wivosh /K 251, BSE eI Sl 2% A P RE (3.98 kg m-2 h-1) iy R sh 7 i £ fiE /7 (1.27
kg m-2 h-1D. KM ANE GESHE1T 7 KD DURERAAHRBUR s 85 7 AN E 7R, BSE ALl 3.50 kg
m-2 h-1 EIZLRBAKT 3. BAh, BSE RENSIG 2 Fh52i5 JKIEIFALNTT G 5 PAH S RHERSOK. 5
FGERFIREZ KA LL, BSE B 1 A2 i€ 5 5 AR R Z IRl A BT, Bl 1 7 R B sh AR SR A R s
Rk p i b AR il . TEE B, I BSE MBS R £ KA BRI IR L R G, JE T
Hyzd ite. ARTFuiRm 17— MBI AURBAREZR R A it 7 56 R — ARG ek B s /KRS il 2 1
R R AR M T O T S
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Mk

A07-01

Super hygroscopic materials for sustainable atmospheric water harvesting
Xueping Zhang*
1. Donghua University

We developed an integrated strategy to synthesis salt-based stable super moisture-sorbent sponge by using
the chelation of LiCl and dopamine (DA), and the simultaneous polymerization of DA on melamine sponge
(PMS). The as-prepared LiCl/PMS/CNTs showed high water uptake, reaching 1.26 and 1.81 g g™ at 15% and 30%
RH, respectively, and no salt leakage was observed during the water absorption process. Remarkable daily water
production of 3.47 kg kg™ day™ in an arid environment (30% RH) was achieved. Moreover, a dual-function
system was successfully constructed by combining the LiCI/PMS/CNTs with a thermoelectric module to fully
utilize the heat generated from the SAWH process, which can realize the simultaneous production of fresh water
and electricity. The maximum output power density is up to 35.4 and 454.4 mW m™ during the water absorption
and desorption process, respectively.

AQ7-02
Fibrous Materials for Solar-Driven Steam and Electricity Generation
Can Ge'
1. Soochow University

Solar-driven steam generation (SSG) systems, which enable sustainable clean water desalination and
purification through photothermal conversion, have been extensively studied. Integrating solar-driven electricity
generation (SEG)-including hydroelectricity, saline electricity, moisture electricity, and thermoelectricity-during
the evaporation process offers an effective approach to comprehensive energy utilization. Fibrous materials,
renowned for their outstanding processability, flexibility, robustness, lightweight nature, portability, and scalability,
have garnered significant attention in the field of solar-driven steam and electricity generation (SSEG). These
materials can be engineered to excel in critical processes such as water harvesting, proton dissociation, ion
separation, and charge accumulation. To date, SSEG has made remarkable progress due to extensive research
efforts focused on advanced materials, structural designs, techniques, and mechanistic studies. Hence, we propose
to summarize developments of fibrous materials-based SSEG and reveal insights into principles of
water-electricity cogeneration. The proposed prospective analyses and insights will be pivotal in driving practical
development.

A07-03
LKA EARACEERAEN AT A%, JAZERKmzER
PUTT RN
1 MTTRHER

T AR RIT Z M3t el s im (ZX%, mm®) KA R T K (Solar Interfacial
Evaporation, SIE) PEfEC R EIRTF. SRTTRX b RIS R B T SERR IR CRZE, m®) SIE %
AT G 2 Bhik, AR AT . Rl R 2 LK NS S A AN A 2 iR DA ) R
THKZ SIE 78 R AR R ERE S R E B, HAA AR TG /KIR I R G /MO ATY TRt AU
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T ANEREAA 1 m? KRS 2 A I 75 % (Solar Multi-Stage Interfacial Evaporation, SMIE) %, &
FEFTRYE SIE ZE R 28T e RN F I R PR, FRT1K 2K SIE 22 K sz K vERE, R4t —B ik 5%, HA:
BAET: (D ETHURE &Y RIE R L E A VHER Ak (Cu-CAT-1 MOP) Bk B, PASEIEK
PRI R i) R B ARG AR BIE 2 a5, SRR D RERERFE; Gi) fiib/KiizimiE
g5k, DA AIMK. £E LASKBDE (L kW m?) SREETR, Seibs Mk SMIE 38 (i 100 cm®)
(I3 KA % 5.45 kg m? hh, KbPE 3.5 wioe Al K I (i K A= % 8 3.9 kg m? hhe 1 m*SMIE %
B BN PR E %A 35 Lm?h™ (32Lm?day™), ZKRIHEN 345%. M5 T iZEEE
SERRRLFH AT R AR R E . R ES TR, BEIK SMIE 28 E AR AR, TTHEEHE
FESEHKIE, X TREEF TR CEE ., AFFFRIEA 790 =005 S55Lbr N H 2 B2 H, A SIE
FARKFNAL Tl S PR AL T — M A7 g o 7 & .

A07-04
7 A e HA R R v B I R 4 1 R
B
1. J5MIR

TR ANIENL Sy B HOR A HB B RCR M 5, AR SRR EOARIR B T2 00 . (HARAESKFR Y
B IR T MUK SIS A i, AR TR R BOH R B AORS =ik B s K RRE 10-20 5 AT 20
1, T EER RTINS R B [ B if 5 75 3t — 2D iR A DASRAT [ AR o AT 78 32 Wb ER AL D 21 AR ik
FEPE RS RSO S 7 i AR A R s BATTRIFH 1 70 B AR FH REZE A s IO P[RR, L4 AN ER T8 7K
R . SRATUURBERL AR AR T 502 (D SRSZHL LM 735, I SR K I SRR i 5 42
BOK KRS E DL I RIK (2D, SR BA 6 A AN 10 AR R 9K 21 4 R 1A ol R BLSE
PUKIIPEZE R (Do 2403 LICI/MgCL VR AR, 7KFT Li+fEB40E 71 101E i i S Bt 2k
R, T Mo BEIRERLES T4 B IHRT . BEEK AT 28R, LiTEAR AR AW & 4, H H AL
FEZE KA IR TE LA LICH [ 204 ey R o 209 T8 AR 7 T 2 A MU 7 B AR 4 1 M T et R LR R Bl
553 B BT AUHT AT 7T L

A07-05
TiOx/AQ23Se EAM BT B FH b2 B F AL BRI 52
FREE T, ARG mAC, Ak’ Bt mEt
1. PR
2. FEMRHTRHE R

15 H 28 P8 P REVIR L A fENLE 5 K, mRERIEF & 2 5t Rt O sl & iz 00k RI6-#-r i
FEEAL IO T RE B e . Ak, BATETH G TR TLE (AgasSe) HIYE-#4-
HLAEALTR, DAPRZR LY R AL IG5 L] . (BB IR, SR AP e-A-r b RS T S2BL T 93%
IR, BE S TR (41%) SN (13%) M, NMEILH “1+1>2” KihHE
BB . s N AENLE], FRATHETT 7O MR B o 558 . A T/EER 1IR3
- - B P [F AR AR R AH LA L, il ik 22 37 B (R0 ARE A b S B0 oo R R B D FH 3L T DL

A07-06
JREG R 2 R R MR S b RS ) SRR e R R AL
T 1
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1 FBWI R

BEE BN b BSRAS PE TR ORI BURIG R, TR AR A ) B IR S BB ON AT FE 4
R WERIESISPETCR B RAEBE, FURIR AN 2% B T A B0 AL SR U IR 1 T Pkl AHT TR
TR R A I 22 USRI PSR, 25 5 b I I AR BRSO P G 3R 1 T R
PESRI . ABE LB T 2 M BA 2 AL S AR DI REAL DGR A RE, Sl fos RUE B i FLARAER
ARG TR BRI AR BB, S T HARES T B B Bl HESE) Mkt fEEMR
FE b, MIFDEIIm AR AR R I RN, B9 TR IR . SR AR R IR
PR FR AR Bl AR TR I AR R T AL G5V 2.3 £ DAL, B il B SRR M R R i 40%.
BeAh, AL Vet ST R B - B - B AR — ALRRE, DK RIS A T RE . TR
%o AHE TS PETCR M ar e iR it 7 2 R PR BB, SRR QIR S R E 1, X2 seds
KBRS IS A 2L

A07-07
MXene FEGUKE G RE KGR N

SEA (!

1. bR

DR PHBERE —Fs s T AR A BRI, XA Rt BEEH € fr) AL AT B2 S, RS B R SR R B Y I
W LM I, R RN R FHAERI AR . MXene 1ENBIBL M —4EAPRE, o808 10 I 7E D Rk
AN R A EAG SRR 1T O — R ST (e IAEE b ket JR1T, MXene JefAM BHBAAAE — 2L R L, Qs
JEROEVERER S, R e i S ST, A RIS T, 4 T R MXene 2R G C AL
P 2GRl VRN, 52 T HR R MXene (OB IERE ML A AR E M, T8I BRI R AR S S 2 T MXene
MIHURIERE. [, X R E e BRI A REANL AT TIRAIR TS, JFREE 1] o s fH A K
AR R T

A07-08
XU BERREE R A AR K B RE IR BN HLIT KIS AL H I R R B 5T

JRIEZF 1

1 RO

KGRI BRAN KIS G 5 bR 2 B ST i Pk, KPR BE AR 28 A —FhIRSEACLT . s K
AFEHR . BRI, KRR TR ER (TC) X A (BPA) S5 A MEFEMRTS MRt , Jetbh RIS Y 5
BUBKP AL, BEERM ARFLB T — MRS R SR E b R ARL, FIRIKER RELKZN 7K
ARG R RGNS I BRI S KRB RERA,  InEEAR R o A v -2 O i 7
A WL G PR A I 277 DRI, BREE R SR EAT U7 R B BE R SORI SRR P, KPR BEZR K
MRS 94%. [N, B CARDCHEAREMBRI I FEEN, AP0 GERIEEE. TC M BPA) ) F##
RERIE 99% LA E o AT TN WURAK IR AU A B SR 1 — P OB R J7 5

A07-09
PR B R R B DR R K Ak REAR AL Ak R
w1, IR L EMIE L
1. BARBHE R AR AR AL 5 456 T 72
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TCRFEHGAE T RE . WA RAC S DU AT | e ML A, 1T PP iR ) 28 BRI A HE S e M S ==
BRI [ VA B I OCEEEA TS . HAT, 2 X05d 500 mm i 58 5 0 B gk il s Bk, H i Reik 150 7K,
TR RE 30 JIVRA 5%, NCIEERIRAEIR AR AL . s /KR8 S SR b LR . [RII
BT Ve REPS AL IR 2, LT N T ARAE, G R VE S IR ARUE, B ERANRIIE A [4
BA~ A Al R o AR BB R eSS BAT R LR ) S bk, iAW BORIEARTH 4, B 1 e e sl
R AR .

A07-10
M MOFs Z AR I 2 J K FH BB IR B S H 2 R R BB A
T4F} 1
1. BRI K2

b ol b, 3k A i PR R R AN R AR TS KT B3 &, A BRVRK SRR R R SR . ik, ey £
N REVR R KT 5T SEIUIEVE K BRI, 328 A A R % R T I P () AR B . Aok, SRR BA R
IKER (ISSG) A, FIHFLE . oI5 JrIRBHRAE AR ERIE, 7E72 S -/K IR AR FHC I LA
MIRFKZE K, Gk A IRBOEE K, AT LA RS AR TG K Gk, T BARR TSR E AR,
BAMAIR ., mBUKZER MRS RN, R Tk 2 R OGERT7E . Hd, e RME AR
Wi 1ISSG PEREMICHERS 7, BONTT R Bt E 1SSG 24 B 1 BRI Bkl . & A VIHELA B (MOFs) LAk
HEKWRE . FE A WAG TR, 8RR TR, USRS R Sk
ML & BKRF AR SRR R —RER e e R, AL, 76 1SSG 40tk A i B EK AR 35 A0 17
B 2 MOFs 5 ML & & £ 1O M MOFs 56 #Ub kL, S8R 7 MOFs DL R IE R AFERIAR 2, [H
AR KIS T B A AR i fae M LR s i E sk . J6 Tk, A TAERYE MOFs B & 1R, LA
MOFs = ik = Fh S AE AR K A, Jefahiles T =FhRIH T 1SSG HIZRME MOFs 3 #ubA Kl
FWEIE T EATS B G REAANLR . SeRERE. JKZ R MERE . FHERVERE . WKRAATS K EE ). FE
WA BRI IR

(1) N T TSI E0 [ — MOFs fTAEE GG, DURBRA4EZIWI AR, 730
I I A7 DR AT E VTR B AR TR A 4 ) R AL 7 Cu J2F1 AI203 2, 4 Cu-BTC it —P 4
KR S B2 G R, e AR T A H ORISR R G Fe e YR Sk (PPy), H T34 Hn Cu-BTC
KRS E A SRR PR RE . 1338 T2 45K, PPy 1 Cu-BTC IR [EDERAER, MFH &0t #4
1EL(PPy@Cu3(BTC)2/Cu textile, PCCT il PPy@Cu3(BTC)2/AI203 textile, PCAT ) 7£ 4= A FH i L 45 93.98 %
H192.58 %I RE /). thAh, PCCT #1 PCAT K+ & K& A E AR T 17 E B ORISR, A
FITHE 7K ZE R M R LA R R AT R AP R PE e, 1 B B A PRSI HIER . 78 1 AN KB, PCCT M7
RN P 3R AT LA B 1.56 kg m-2 h-1 £11 86.92 %, 1fij PCAT #] LLix %] 1.53 kg m-2 h-1 1 85.03 %.
M H, PCCT #l PCAT tHEA R U 15 KL RE

(2) PLR FE 1M (facial tissue, FT ) AFEER, #1145 Ni-CAT L8 A #1 kL (Ni-CAT@PDA@FT, NPFT).
BT FT BHOENELZE (PDA), 1 Ni-CAT 447 PDA@FT (PFT) FmEAIFEIN, #H
Ni-CAT Al PDA 7EJ6#. JefEfb I EER, BT 7 NPFT H AL, /KR SRR
AL R 075K F6EE 7T - 7E 250-2500 nm JE [ N A 96.41 %I RE /1, 78 1 AR A 2.08
kg m-2 h-1 7&Kk . [FI, NPFT R+ 8 K& AT e Z R4, T 7 NPFT H & 2K A pH
hYERE, BEAh, I PR KA PR RS BIPE R o Rl DU 2 A R R, B T R
FIH, FFENE SRS R HAR, AT FEZOEHARHR AL T L AR 2

(3) DAVEIHREENEIE, ERMEEAAEK Co-MOF 9KEES, B @il RIE YR Tio2 FIX5ub (i %6y
B A AR BE AT (), &S B R . 2 UK IES MOFs T4 2 LA G #E & #1 kL (carbonized
TiO2@Co-MOF@ NF, CTCNF). 1§28 TiO2 fALBAME U5 T ki, CTCNF 345 7 HA Tio2 t7E
1) 2 FLBR AR BRI 2 e ik, FIRBREEM B SRR MBI SARMRE B R R E R RIS DL K 2 27 45
L FEER, fEAKFGIE R 93.65 % EIae /1. Ak, 7655 E RelA 2 HLE M T o B 41 1L
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BILFEMERTT, CTCNF BA H K ERM B SRS IE R, #2 1N KFH 3RS T 3.60 kg m-2 h-1 (]
ARVERE. TIH, CTCNF BA RUFMTGARFANKHEE T Rl Rk TA% 8% B B MR DL K 25
AICRERIIRE, £ 1R 7 165115 mV R LS.

R, ATAEIFR T =R MERE MK I SR S MOFs R 0e R b gL, [, AW & eA1nzh
e, MmtERE. 2R AR E SMRIT AR AR, AR T I 1SSG MSPrN T /7.

A07-11
HEBRN FRERRAYE IR HKE KT
W 1, AEE L, TRE 1, MWE 1
1. bR

AR B X R R A CIAM R K B BEIRSD M0 A8 A PR REII, S T — APk TR B 5 &R
BT IR RS 2R U FOCA HEng . 2, B R R AT IRAE, 2B (DA 5EFE LK (NE)
SGRARRERC, RS ABE T 5 (CQDs), WE T REMNR T2 - 4tk (D-A) AR,
SCHL T RERRFEARANUTZLA 1 DXOEIRSPERE R PR32 . AU WP BRSTSOERE (fs-TA) RIS I bR B i
(DFT) P58, IATRGMENT 7 D - A WX Re a5/ M EGR 13 71 A sz b . 2k, #Hx ROy
BHEKIOK S b 5 52 2h 0 5 AR Gl 2], AR TAEAERERE LIRE (PNE) ARSI Cu2+,
Fe3+55& @B T, 5B H R AR IR 5 RIS KA S, 898 MR R ER 45 i e A A= ) i
TERIERE . SCIREE KRN, R SMRMEM R REIESE AR EIB T 16 R b, FAHEREHRK
Ry HNIK 2.21 kg » m-2 « h-1 A1 97.4%,  [FIIN X6 ARt 7 B < s €60 ] 46 B R (1036 2R 240388 99% . T 7T
ROFOCAR R A BoE 5 DRt dR it 1 BB ARIE S HOR LR, A 8RR, FrARKIAREF I
RRBARKE

AQ07-12
Thermal management system research based on radiative cooling and phase change latent heat
Qingyuan Dul
1. South University of Science and Technology

Outdoor electronics are simultaneously subject to constant solar radiation and instantaneous thermal shock,
thus urgently requiring effective thermal management. However, commonly adopted radiative cooling has an issue
of low cooling power and phase change temperature control technology suffers from materials leakage, which
cannot meet the increasing demands for outdoor electronics. To address these problems, a leakage-proof wrapped
cooler that integrates radiative cooling and latent heat storage is proposed to achieve sub-ambient cooling and
efficient thermal-shock resistance. The wrapped cooler is designed by directly wrapping paraffin wax (PW) phase
change material (PCM) within a hexagonal boron nitride/polydimethylsiloxane (h-BN/PDMS) coating, possessing
leakage-proof property during force and thermal shock. The wrapped cooler can achieve an average sub-ambient
temperature drop of 4.8 <C under direct sunlight. Moreover, a maximum temperature drop of 35.3 <C can be
achieved for the heater covered with the wrapped cooler when experiencing 2000 W m-2 thermal shock, mainly
due to the temperature-pinning effect of PCM and the high thermal conductivity of h-BN/PDMS coating. The
wrapped cooler that integrates radiative cooling with latent heat storage provides an effective way for protecting
outdoor electronics from solar radiation and thermal-shock damage, thereby advancing passive thermal
management technologies towards practical applications.

A07-13
N PHEEFE R 35 B B HVRe M R M RERALIE 72
41, MEE1
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1. MR

ONAA R A BROK BRI AL R 508 B K A7, AT FUE I AU e B DR R e e 3 B UK
FHEEAS A SR PERE . IS5 S BB S L0775, R IT 1 AR RIR . AN SoZ PR e N
RG22 B AR DRI, DU S EATIHEAN R L & B WFARAIRERY], AR AA =R
FROGZE I 2RI T 3, AR O i R PR R 0 B 38 v 1 2R R RE . R, A2 B AR
R TOUT (Lsun), HAEREOLHRES, ZAACEFMNLHER BT AL 0.1 kg m-2 h-1. ££ 5 KFHDLAR
MRETN, AR S H AR VR REZ BRAE AN, A LIS O — i e B 20 5 Rt AMURR RE 1 5 AR R
Al NI BEORFR R R XL B LR A SE IR R W, 6 mm JE BRI A o A 2R AR BLAE 1sun L T3k
LY 6.25 kg m-2 h-1 (UZ AR . IXEESE RN & 16 B ARG R E DR K BH BE AR 38 R0 i 9%
w/AEM, AP kmtEee. ARSI ERM 15T

A07-14
BT 3h SR AR SRR PR BER 2R /K AR R AL BB T
TAL HEEL
IS PN

TEE 7RI AN AR RV 7K 5 Y T B 1) R ) B AR AR, (BB K IR AL BORAE 77 B K R [R) B 2 R Bt = L K
BIREKE 5, IREIK SPOKERA L miE 1.5:1. SEPLEh-/K 58 40 B B MR H AL B R ik 2K 5
AL e 2% Hbr . KBHRE AT 28 R B AR ER K ) F WA HE U B T 4% 8. R iz, (BPEAb
PSRRI SRS, SRR BT = JE S E A R AR I 4, 2R 45 o TR, I iinis flZ&8R T Bod
TSP LEARIREM, (F 15 m 2R FEME YRR . (RI0k, DRI F08 55 k45 A R 725 R R i)
R 2 H SO Tl 85 P R, (RIX LS SRR B i DA SN #6-7K 56 42 43 B (R AL R H b

A TAENGAE 5 B2 E 78 A5 N IR 52 SR 28 R 45 A e A R T80 (B S B AR 52 BR 28 46 i, BT R FH 28 8
(1) B JBORTCAT AR R, 845 045 0 A AL i |2 2 FLER AR 28 38 FERPHER AT, R iArE
PIL R R, R NERRAE (RIARAEZ 10 - 50 um) ¥ REKER. W5, Nk
e EARWIAR R, A T3R8 Z B AR IRAE A AE T RGN R RORL A, T BOMIN RN f i 2 CRARifR
27100 - 400 wm), WALMAZIEERE . SN EEAWIE NN 732 2L iR KA. ShinthzZE Kk
A1) AN /INORE A 2 BB P2 AR BOR BN T, IR B R /K SE s AMI KRR i 4 2 Ak S L KAL) 2
AR BOSAE: RN, SR RSB )0 JE IR E N 2 A, ORUE AN FATH 31 28 & 1 )
FERES. thinhR RIS NNERE. H/KIEEMZARY B R SEIURIE 7B B ik Ek %
REEI . T RAE RS, AT/ELELRE 27.3 Wtk 4E i /KN SZBL T 18.78 kg m-2 h-1 78 &
2 (1000 W m-2 7 RS8R E Tl FER-/K5E 4503, 18 240 /NI (10 KD HA A BRI BRI 72 Hh 4 RFfe e 7%
Ko TEFAMSEHIIAACAE T, AR TAEMEH 50 28K 2% PIFEFI2E B 50 T 38.11 kg m-2 h-1 [ 78 R 2R,
&N T R AR ZE R ARAE DL PR TN Tk SR /K Eh-7K 58 4 7 B A B s M o AR A K BH AR S 28 RO 7%
L S ORI ZE R AR ELRC ISR A TR R ERAR , IR ER K R HE O B T T RER PR T &

PRI
A07-01

Hydrophilic polystyrene porous skeleton prepared via high internal phase emulsion template for efficient

solar-driven interfacial evaporation
Maoning Li', Haoyang Sun', Jing Zhao', Qingyuan Du*, Meng Yang®, Tiancheng Xiong®, Yu Nan?, Zhi Zhang?,
Dandan Li*, Dazhi Sun®
1. Southern University of Science and Technology
2. Nanke Materials Co., Ltd, Shenzhen, Guangdong 518000, China
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Solar-driven interfacial evaporation enables the recovery of clean water resources from seawater and waste
water. However, evaporators that simultaneously exhibit good mechanical properties, excellent processability, and
outstanding evaporation performance remains a major challenge. In this work, we have devhyeloped a solar
driven interfacial evaporator by creating a porous hydrophilic polystyrene (H-PS)/multi-walled carbon nanotube
(MWCNT) composite using a high internal phase emulsion (HIPE) templating method, then coated with black
paint for efficient photothermal conversion. The H-PS composite can be molded into large, integrated structures
and easily processed into various shapes, which exhibits a compressive strength of 4.60 MPa at a strain of 80 %.
The hydrophilic porous skeleton facilitates rapid water transport through capillary action and exhibits a low
thermal conductivity of 0.193 W.m K™ for reducing the heat loss. In the evaporator, a highly efficient
light-absorbing hierarchical structure is constructed on the skeleton through the synergistic interaction of
MWCNT and black paint, achieving an absorbance of 95.9 % across the 250 to 2500 nm wavelength range. In
such design, the evaporator receives a high evaporation rate of 3.07 kg m 2 h™* for pure water and 3.01 kg m 2 h™*
for seawater under 1 sun illumination, demonstrating a promising candidate for the mass production and practical
application of efficient solar-driven interfacial evaporators.

AQ07-02
Optimizing channel diameter in chitosan evaporators for enhanced thermal localization and excellent salt
resistance in high-salinity solar desalination
Jiaonan Cai'
1. Donghua University

Amidst growing interest in harnessing the resource potential of salt lakes, interfacial evaporation has
emerged as a pivotal process for the efficient concentration of high brine. Traditional evaporators, however, face
challenges such as salt deposition and inadequate evaporation rates that fail to align with practical processing
demands. This study introduces an innovative hydrogel evaporator designed to bolster resource recovery through
enhanced evaporation efficiency. By adjusting the concentration of the base material, the internal channel
dimensions were optimized to increase water transport and minimize heat loss, especially under high salinity
conditions. The evaporator exhibited an impressive pure water evaporation rate of 5.86 kg m™? h™ and sustained a
comparable rate of 6.29 kg m? h™ in a 20 wt% brine solution for 8 h, without any salt crystallization. These
results underscored the evaporator's potential as an environmentally efficient solution for sustainable water
treatment and resource recovery from salt lakes, marking a significant contribution to the evolution of desalination
technology in the pursuit of sustainable resource management and environmental sustainability.

A07-03
HT 5 22 RJB RSG5 A2 K = 2K BH RE 't ST T 2K e 2% 14 80 AR AR 2 1k e
SREH
1 B R R

FHHORFAREZRITURAES: (ISSG) AR, RERR HIAR, & — Ml A IR K IR EOR . 2R,
25 e TR SE R L R ) — Kok . AHIE TE S B ES R IKIR A, SR T —MoBr RO AR 78 R8s AR
K EMAZBERYPKE (MWCNT) R OIERE (PVA) BAKERASE & . fE—IXKBHIBH T, ZRAEN
FERFIEF] 5.71 kg m? T T T 24 B RN (AR LR A AR AR AEHEAE 3.5 W%l Bh K HhIESLIEAT 16 /N T A
ghilh . TERLLERIEIN (8 /NI HEHE/L6 /NI EARE ) I 7 wi%odh/K & 4F R AT M IR R B, %R R ARTE
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25 RINTERERGE . EAZRMT, A 28 Z2IHAF At A DA A SWRHERIR K . RIUTAE RS8R
FHEEHRE AR SN T — A aE & 4 BT A T TR R SR SRR T %

A07-04
BER-Gi-ZAREMHREE R MBS, SCIRHIRRH BRI AR
XU, s, R

1. SN KE

BHEHB LR LGSR 2 AEPE . RG I RO AR 1 1 52 2R 2 1 R . 2R, BT RE R
HZ BN BOCIE A TR BT R . EARBET, TATUEM T — M iR -5 1k-2 1k (Q-D-A)
W T DA s /N B, 7 KIS BB R 38 i R P . FERIEAN b, W A R T BRI R S
PAQM-TBz. i#idF p-AQM Hytifi A %] D-A BEWEEE+, 52 Q-D-A &Y PAQM-TBz. 5 D-A
XN RAY) P2T-TBz MLk, HA SRR, U0 REILm M . B om0 b &t 5 R0 5 o6 1 B R) SR AR 1k o
HARTH AN SRR 3 HAIESE T PAQM-TBz (i Rk AR 4B S R - Hk, #£ 0.8 W cm™ () 808 nm HOL4E
MR, PAQM-TBz YL ACRIAT] 80.6%, & T P2T-TBz 1) 43.1%, [AINF R AR = P 6EE A
PEfE. T PAQM-TBz (A HI 78 &3 BAE 1 MnE RGP IR R ER N 1.41 kg m? b, KR
97.3%, AEIAANEHI R LR . A, T PAQM-TBz fUHEL 3 EAE 1 MRtk K
AR EL 126.0 mV HLE, X R ANDSHM B R R E e —. [AfEERE, 5T PAQM-TBz
1)K BH B 28 K AN B LI = 2 B (SR A A ST T 3 s R PR R o 12001 90 SR R 3 s G SR HE D VR &
WL T B 5, IR SRR A ML AR RE T 58 (118 %

R

A07-P0O1
T A LB i % B LR R B T R SR RE A T & Kk
FPET L INEEEY ORE Y ABUE Y WA R, MRS REL BN KB
1. MTRHER
2. HRBHMA IR A7

X BH e 9K 20 1 FE T 78 K R MO /K AR K R RIS v K . SR, RIS B RAFHLAR T RE . A7
TAEREATH B 78 R M R M 78 R AR AT SR e — T KBk . 7RI LA, AR & NI (HIPE) itk
BHE T —F 2 PR B R 2 (H-PS) IZEEHYTKE (MWCNT) HAME, ARG % FEERE Ll
PO, IR T —FiE RIS A 78 K A% . H-PS A MR AT 8 mle K — IR i 4514
HZ T I LECSE MR, 1ERNAE Y 80%HT (L& 75N 4.60 MPa.

KM % £ 2R AT I B A R K PO A S, JEEA 0,193 Wem™ K™ (R SR, AT v
Pk, TEZARZRF, @i MWCNT FREREHGFEIER, 7EE28 BAE T @Ry B, 7
250 %= 2500 ZK I KV B Y I ISR IR B 95.9% . FEIXFEII W TTH, B RARIIARFMRE, AUKMZERE
N 3.07 kg-m?>ht, HEAKRIZE R ) 3.01 kg-m2h?. 3X i BOKEH RS RS S 2% K A It A P SR S
AL T AR,

A07-P0O2
Synergistic Optical and Thermal Management for Solar Water and Electricity Co-generation via a
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Front-Side Coupling Strategy
Shang Liu*, Meng Lin*
1. Southern University of science and technology

Co-generation of freshwater and electricity from solar energy offers a sustainable pathway to address
pressing global challenges of water scarcity and rising energy demands. Here, we present a high-performance
solar water-electricity co-generator employing a front-side coupling (FSC) strategy. By applying a thin water film
with controlled thickness to the front surface of photovoltaic (PV) cells, our design enables synergistic optical and
thermal regulation, enhancing both electricity conversion and water evaporation. The water film functions as a
cooling layer, reducing the PV cell temperature and boosting electricity generation efficiency, while also serving
as an anti-reflective coating and an absorber of infrared (IR) radiation to maximize solar energy utilization. Using
a current loss model and external quantum efficiency (EQE) analysis, we optimized the water film thickness to be
2 mm, achieving an evaporation rate of 4.27 kg m? h™ and a solar electricity conversion of 19.1% under 1 sun
conditions with a 9-stage evaporator. Our co-generator demonstrated stable performance in simulated seawater
over 52 hours, maintaining an average evaporation rate of 3.95 +0.36 kg m2 h™ and a PV efficiency of 18.75 +
1.43% without crystallization. Outdoor testing, conducted over an 8-hour period under real solar irradiation
averaging 564.04 W m?, further validated the FSC strategy's effectiveness, demonstrating an average relative
enhancement of 18% in the evaporation rate and 46% in solar electricity conversion efficiency over the back-side
coupling (BSC) strategy. These findings highlight the potential of the FSC strategy to advance scalable, efficient,
and integrated solar-driven solutions for water and energy needs.

AQ07-P03
Salt-resistant Hydrogel Interface Evaporator with Reduced Enthalpy of Water Evaporation Evaporator for
Desalination and Black Liquor Purification
Xiaofa Wang" 2, Mengke Zhao', Long Liang", Tonggi Yuan?, Ting Wu', Guigan Fang®
1. Institute of Chemical Industry of Forest Products, Chinese Academy of Forestry
2. Beijing Forestry University

Freshwater scarcity has seriously affected the sustainable development of human societies. Therefore, it has
become a research hotspot to explore the technology of preparing clean desalinated water for human and industrial
use. In recent years, the technology of using solar energy to produce desalinated water has been developed as an
effective way to produce clean fresh water at low cost, and the complex porous structure of hydrogel materials can
be used for water transportation and thermal insulation for solar energy interfacial evaporation. However, it is still
challenging to develop a hydrogel with excellent thermal management, salt resistance, and efficient water
evaporation as an interfacial evaporator.

In this study, poly (vinyl alcohol) (PVA) was used to form a hydrogel network by chemical cross-linking, and
cellulose nanocrystals (CNCs) were bonded with the PVA gel network through hydrogen bonding, which not only
improved the mechanical properties of the hydrogel network, but also allowed for denser pores to be formed by
the hydrogel. The PVA/CNC/RGO composite hydrogel interfacial evaporation material (PCR) prepared by
uniformly distributing reduced graphene oxide (RGO) in the PVA/CNC hydrogel network contains a large number
of hydrophilic groups, and the hydrogel polymer network in the PCR captures water molecules through
electrostatic interactions and hydrogen bonding, which regulates the hydrogen bonding network and
intermolecular forces within the hydrogel, thus regulating the state of water The hydrogel polymer network in the
PCR captures water molecules through electrostatic interaction and hydrogen bonding, and regulates the hydrogen
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bonding network and intermolecular forces within the hydrogel, thus regulating the state and phase transition
behavior of water, and thus lowering the enthalpy of evaporation. The PCR has excellent spectral absorption in the
spectral range of 250-2500 nm (94%).The PCR also achieves self-cleaning of salts and highly efficient
evaporation rates, with the PCR achieving an evaporation rate of 1.83 kg m? h™ (3.5 wt%) for the seawater
simulated solution under one sun (1 kW m™) irradiation and maintaining a stable evaporation performance of 1.82
kg m?h™ (3.5 wt%) under a high salinity environment with a salinity of 20 The stable evaporation performance of
1.82 kg m? h™ was maintained at high salinity of 20 wt%, and the removal rate of major metal ions therein
was >99%. It is worth noting that the PCR is also able to purify the black liquor generated from pulp and paper,
with an evaporation rate of 1.88 kg m? h™, And PCR on black liquor BOD, COD removal rate of up to 99.9%,
breaking the traditional evaporator easy salt crystallization deactivation and difficult to deal with the technical
bottleneck of highly polluted wastewater, this work for the development of solar energy-driven high-efficiency
salt-resistant water treatment technology to provide a new material design strategies.

AQ07-P04
High efficiency wastewater evaporator based on solar interfacial evaporation technology coupled with
adsorption process
Liping Fang", Hairong Yu'
1. Southwest Minzu University

Once the adsorbent is selected, increasing its specific surface area or adding functional groups has long been
regarded as the primary approach to enhance adsorption performance. However, such strategies are often
constrained by complex engineering procedures or high costs in practical applications. This study proposes an
innovative strategy to enhance the adsorption capacity of heavy metal ions (e.g., Pb*) in wastewater. By
integrating the surface-driven interfacial evaporation (SDIE) technology with the adsorption method, a
double-layer hydrogel evaporator was designed and constructed through in-situ polymerization coating of
polyaniline on cellulose composite hydrogel surfaces to achieve synergistic optimization of photothermal
evaporation and Pb*" adsorption. The as-prepared evaporator exhibits an evaporation rate of 2.72 kg m? h™ under
1 solar illumination and maintains an evaporation efficiency exceeding 60% even under extreme conditions such
as high salinity (25 wt%), strong acid/base environments (pH=3-11), and high Pb?* concentration (400 ppm). The
introduction of SDIE technology establishes a dual temperature-concentration gradient field within the system,
increasing the Pb?* adsorption capacity from 38.67 to 83.54 mg/g (an enhancement of 216%). Mechanism analysis
indicates that the SDIE technology effectively overcomes the bottleneck of diffusion limitation in traditional
adsorption process by optimizing the adsorption kinetics and enhancing the ion mass transfer efficiency. This
study provides fundamental insights and technical blueprints for developing advanced water treatment systems
capable of simultaneous water purification and heavy metal recovery, offering significant implications for
sustainable wastewater remediation technologies.
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AQ07-P06
Surface Water Evaporators Mimicking River Transport: Bridging Water-Energy Conflict for
Crystallization-Free Hypersaline Desalination
Lu Wang*
1. Shaanxi University of Science and Technology

Solar interfacial evaporation (SIE) represents a promising solution for sustainable freshwater generation, yet
it faces a fundamental challenge in balancing heat localization and salt rejection rooted in inherent water-energy
conflicts. Inspired by the evaporation of terrestrial surface water, we present a biomimetic surface water
evaporator engineered with an asymmetric hydrophilic (ZnO-CuS)/hydrophobic (carbon cloth) heterointerface,
achieving concurrent optimization of water transport, thermal confinement, and salt discharge. This architecture
constructs a confined water layer channel (20~60 pum) on the hydrophobic surface to mimic river-inspired
transport, which not only concentrates evaporation at the gas-liquid interface, achieving 92.2% solar-to-vapor
efficiency and an evaporation rate of 2.82 kg m? h™ under 1 sun by minimizing parasitic heat dissipation, but also
enables crystallization-free operation in hypersaline brine (20 wt% NaCl) over 8 hours via unidirectional
flow-driven solute expulsion. Crucially, the ZnO-CuS nano-heterostructure can realize the synergistic degradation
of organic pollutants through the in-situ redox reaction, realizing the first holistic integration of
"water-energy-salt-pollutant” linkage management on a single platform, and provides an innovative paradigm for
the sustainable purification of complex water bodies.

AQ07-PO7
An Extremely Salt-Resistant Hydrogel-Based Solar Evaporator for Stable Saturated Brine Desalination
Jingjing Jin*
1. Shaanxi University of Science and Technology
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Hydrogel-based solar evaporators are widely concerned because of their excellent evaporation performance
due to the “water activation” effect by reducing the evaporation enthalpy. However, the current challenge is the
trade-off between a high evaporation rate and salt tolerance. Here, a 3D chitosan-based hydrogel evaporator with a
directional vertical channel structure using a one-pot in situ strategy and directional freezing method, is
innovatively designed. Owing to its vertical channel structure, salt ions can quickly return, while steam can
overflow without obstruction, allowing the evaporator to achieve a high evaporation rate and exceptional salt
resistance, simultaneously. Consequently, an extremely salt-resistant system is achieved, even in saturated brine
(salinity of 26.47 wt.%), with no salt crystals accumulating after continuous over 8 h of evaporation and an
excellent evaporation rate of 2.83 kg m 2 h™* under one sun illumination. This is the best reported salt-resistant
hydrogel-based evaporation system. With the record-high salt resistance, this work improves the practicality of
hydrogel evaporators for high-salinity desalination.
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A07-P09
Plant stem-inspired biomimetic design of hydrogel skin-fiber bundle evaporator for dynamic solar
treatment and resource re-utilization of high-salinity dye wastewater
Yuxin Yang', Yanfei Ya', Jun Li, Jiechun Lai, Changkun Liu
1. Shenzhen University

The combination of solar-driven interfacial evaporation (SDIE) and photocatalytic degradation is a promising
green technology for comprehensive treatment of high-salinity dye wastewater to reduce environmental pollution
and enhance resource re-utilization. Inspired by the compositional structure of the plant stems, we prepared a
hydrogel skin-fiber bundle photocatalytic solar evaporator (G-RSC) with a weeping willow morphology by
coating the cotton rope with hydrogel which incoporated reduced graphene oxide (rGO) and graphitic carbon
nitride (g-CsN4). In addition, the photothermal and photocatalysis functions of G-RSC are biomimetic of the
photosynthesis of the plant stems. Due to the advantages of the dual water supply and the unique evaporation
configuration, the G-RSC displayed an evaporation rate of 2.55 kg m? h™ under primary solar radiation (1 kW
m?). The evaporator photocatalytically degraded more than 95% of Rhodamine B, Methylene Blue and other dyes
in dynamic fluid-flow mode. It was interesting to discover that the photothermal and photocatalytic functions
mutually strengthened each other. The evaporation rate and dye degradation rate of G-RSC remained stable, and
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no salt crystals appeared on the surface during the 8-hour evaporation process for 7 days, indicating the
evaporator’s practical utility. Furthermore, the concentrated brine finally derived from G-RSC can be re-utilized in
the new batch of the dyeing process to effectively promote dyeing. Finite element simulations showed that the
different evaporation rates at various places inside the evaporator were influenced by the internal structure of the
evaporation system and the external environment, while the evaporative transportation of water drove the mass
transfer diffusion of dyes. The photocatalytic solar evaporator reported in this study offers theoretical support for
solar treatment and resource reuse of high-salinity dye wastewater.
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Interfacial solar evaporation represents a promising strategy to address global water scarcity. However,
designing evaporators capable of maintaining optimal surface wettability to minimize heat loss while achieving
high-efficiency clean water production remains a critical challenge. Here, we design a temperature-responsive
hydrogel evaporator based on N-isopropylacrylamide (NIPAm), with a Lower Critical Solution Temperature
(LCST), acrylamide (Am), and in situ polymerized polypyrrole (Ppy). The evaporator dynamically regulates water
distribution via hydrophilic-lower hydrophilicity transition: the sunlight-exposed region becomes lower
hydrophilicity (>LCST) to reduce heat loss, while the submerged region stays hydrophilic (<LCST) to ensure
water supply. This synergy enables an evaporation rate of 3.48 kg m?h™ and 91.8% efficiency under 1 sun
illumination (1 kW m™. More importantly, the evaporator shows exceptional salt tolerance, maintaining about
3.14 kg m? h™ (90% of the initial rate) over 25 cycles in 12.5 wt% brine without salt crystallization. This work
proposes a novel strategy for sustainable solar desalination by enabling high-efficiency and stable performance
under realistic operating conditions.

AQ07-P15
Salt-Resistant Composite Aerogel with Sponge-Templated 3D Interconnected Superhydrophilic Channels
for Rapid Evaporation
Yong Bai*, Fang Li*
1. Donghua University

Solar-driven interfacial evaporation (SDIE) offers an economically viable and sustainable solution for
seawater desalination. However, simultaneously achieving a high evaporation rate and long-term salt resistance
remains a critical challenge. Herein, a composite aerogel-based interfacial evaporator (PCPG) is presented,
fabricated by attaching a hydrophilic gel matrix to a polyurethane sponge framework via a spatial confinement
strategy. This innovative design optimizes pathways for water transport and salt ion diffusion: capillary action
ensures continuous water supply, while three-dimensionally interconnected channels significantly enhance the
back-diffusion of salt ions. Within the hydrated gel network, hydrophilic groups effectively activate water
molecules, altering their state and substantially reducing the enthalpy of evaporation. Furthermore, the side
surfaces of this 3D evaporator spontaneously harvest additional energy from the ambient environment, enabling
an exceptional evaporation rate of 6.13 kg m?h™ under one-sun illumination. Remarkably, the PCPG maintains a
high evaporation rate of 5.21 kg m? h™ even after continuous operation for 10 hours in simulated brine with a
salinity of 20 wit%, demonstrating outstanding salt resistance. Additionally, the multicomponent polymeric
cross-linked network significantly enhances the aerogel's mechanical robustness and long-term stability under
harsh conditions. This work provides novel insights into the development of efficient and stable composite
aerogel-based interfacial evaporators.

A07-P16
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A07-P20
3D-printed flower-inspired evaporator for simultaneous solar seawater desalination and hydrogen
production
Meng Xia®, Juanxiu Xiao®
1. Hainan University

Solar-driven interfacial evaporation offers an eco-friendly way to tackle freshwater scarcity. However, solar
evaporators face challenging conditions in practical applications, requiring consideration of salt accumulation,
durability, and cost issues. Here, a biomimetic hydrogel evaporator (PDA-BTO/CPSS-FH) was developed by
integrating polydopamine-BaTiO3/CuPbSbS; (PDA-BTO/CPSS) with a 3D-printed PAAc-PEGDA flower-shaped
hydrogel (FH). Benefiting from unique divergent water supply channels and the Marangoni effect, the resulting
PDA-BTO/CPSS-FH evaporator achieves an impressive evaporation rate of 2.71 kgm 2h ™" in 3.5 wt% brine
solution at one-sun irradiation, surpassing most reported 3D printed evaporators. The long-term durability test
indicated that even in a highly concentrated 7.0 wt% brine, the evaporation rate maintains 2.51 kg-m >-h™* for over
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100 hours, with salt formation confined to the periphery of the evaporator. Additionally, the enhanced
photocatalytic activity enabled by the piezoelectric properties of the low-cost BTO/CPSS heterostructure
facilitates high hydrogen evolution rates of 240.96 pmol m >h™* in collected fresh water and 226.32 pmol m *h™*
in natural seawater. This work presents a design approach for multifunctional “all-in-one” solar evaporators,
highlighting their potential for freshwater and clean energy production, with promising applications in addressing
global water and energy challenges.
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AQ07-P23
Organic Cocrystal Engineering: Design, Synthesis and Photothermal Application
Rui Shi', Hui Jiang" 2
1. Tianjin University
2. The International Joint Institute of Tianjin University

Photothermal technology has become one of the research hotspots in the energy field since it can directly
utilize solar energy to drive thermal effects (such as seawater desalination, thermoelectric conversion,
photothermal catalysis, etc.). The main problems in the photothermal conversion process include high cost,
complex preparation process, etc. Therefore, designing and synthesizing high-performance photothermal materials
for commercial applications is imperative. Organic cocrystals can effectively drive the absorption or emission
spectra of cocrystals to extend to the near-infrared region, and there are other advantages due to their strong
charge transfer interaction. They have become an effective strategy for achieving high-performance photothermal
materials. This study designed and synthesized organic cocrystals with pentacyclic fused compounds as donor
materials and tetracyanoquinodimethane as acceptor materials. The relationship between cocrystal structure and
photothermal properties was investigated, and the near-infrared photothermal conversion efficiency of 31.86%
was achieved. When organic cocrystals are applied in photo-thermo-electric conversion and combined with
thermoelectric devices, an output voltage of 0.162 V and an output power density of 4.08 W m™ can be generated
after one solar exposure. Its performance is superior to that of traditional photothermal conversion materials. This
research can develop its potential applications in combined water-electricity generation and provide a theoretical
basis and technical references for promoting its development to a higher level in the photothermal field.
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D-p hybridization induced intermediate band in CrN co-doped TiO, towards efficient photothermal
conversion
Xin Hu'

1. Dalian Institute of Chemical Physics

Solar-to-heat conversion represents a promising approach for widespread applications. Most previous efforts
have focused on designing materials with broad-spectrum absorption to maximize the utilization of the full solar
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spectrum, while the importance of tuning electronic structure, particularly the defect states towards enhancing
intrinsic photothermal conversion has been less emphasized. Herein, we reported that the d-p hybridization
induced by CrN co-doped TiO, can introduce a delocalized intermediate band, serve as efficient recombination
sites and achieve a high photothermal internal efficiency of 92.5 % for 365 nm and 97.9 % for Xe lamp irradiation
surpassing the single-doped counterparts. Experimental characterizations together with theoretical simulations
reveal that the Cr 3d - N 2p hybridization breaks spin polarization, utilizes the favorable localization of Cr 3d
orbitals to regulate the energy position (Ey,p) and forms delocalized =, n* bonds sparse in space, all of which are
favorable for e-h recombination. Furthermore, the high photothermal performance of CrN-TiO, could lead to a
remarkable solar steam generation rate of 1.64 kg m? h™ (2D) and 4.59 kg m? h™* (3D) under one sun irradiation,
demonstrating potential for real-world seawater desalination and waste water purification applications.
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