5539 45 10 M ¥ @ 4t T Vol.39, No.10
2022 4 10 A FINE CHEMICALS Oct. 2022
it

XFHEFERAZMELXE: #RSRE

EEk, NER, FHH, kB, AT

(ZMETORS: A Tk, Hl =M

WE: RMaEAmAKL (SIE) R RMEGEE T T =5

730050 )

R RSTEAR A, EAT R, SR ALY

AR, HEATA U BRI K SR BT RE TR R RS R L, FEFEDCHI R R IR T PO A, Sz A
TR DIREAWTILIL, (et TIZBOARTERAL IR | VAR L R BRE IR g ARG ™ B AR T 1 FH o 13CE 7 STE
PR LA BT TS HE R, BB SIE BiRmIA L ABLER, 34 SIB PR R B BEIT 2, B4 SIE Pl &

SEBRB I BRAR , R B HOR SR A A Ji8 S B o

KA KRB Mz JeHbikl; fhetbass 2kl B8k iaeE

FESES: TKS19 TEkERIRAD: A

XEMRS: 1003-5214 (2022) 10-1945-09

Solar interface evapor ation collabor ative power generation:
Progress and prospect
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( School of Petrochemical Technology, Lanzhou University of Technology, Lanzhou 730050, Gansu, China )

Abstract: Solar interface evaporation (SIE) is a process of concentrating solar energy at the "air-water"

interface for heating, efficient gas production and seawater desalination, and can effectively solve the

problems of fresh water resource shortage and low energy conversion efficiency. With the rapid development

of photothermal materials and integrated systems, the function of interface evaporator is constantly

optimized ,which promotes the application of this technology in water treatment, steam sterilization, rare

resource enrichment and cogeneration power generation. Based on the latest research progress of SIE

cooperative power generation, this paper combines the mechanism of SIE cooperative power generation, the

mechanism of SIE collaborative power generation was discusses, the key design points of generation device

were analyzed, the application status quo was summarized, and the future development and challenges of

SIE were proposed.

Key words: solar interface evaporation; photothermal materials; thermoelectric chemistry; evaporative

power generation; continuous power plant
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Fig. 1 Principle and application of solar driven steam

interface evaporation
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Fig. 2 Thermoelectric effect power generation devicel?”! (a), pyroelectric effect power generation device™ (b) and
thermoelectric chemical effect power generation device®”! (c)

12 HHE BRI BURAEIEAE , ITRE L T EE AT A R R S
12,1 Figdxm PEAE T AL, ST . LA T —Fh
FEPE RN R AR MR AN S BIM B T kT R R R RAR AR, SIAT B S i



© 1948 «

M 4m 4 T FINE CHEMICALS

%39 %

HLZK K& AL (TENG ), K A PHRE SR ) L i 25 &
SOK BRI AR S, A, ZE77 % A A 0T LA TR) s A6 2] 7K
T B4 TR 2 8, F R I il U 1b R S A R
MRS o 16 i BXR W R £ —BElg (PET)
Tl R E R b, RiE R ES, R
TENG A% P FFRAR T 2 50%, H—Z2HAk 2k
P (FEP) A58 5K M B AR A EE S 58, 4 Bl 2
4 B R AR T K D O BRI, LR A AR R
T KPR Tz S R RS LA o 2K A R
M 0.5 cm EFHE] 2.0 em B, fi R 1 pA B
a3 pA (K 3a),
122 KR E

IKARSEN S F8 YA B S TR . K. HARK
Z R RN KA B S5 R B R BE e i th B o %8k
Jof T LA 3o A Ak B4 4 K 5 4 5 00 Bl K Y BB AT AR
FHSCEL & L o LTU SEPOR T —Fh = W 3A B S s,
DMy — =4k (3D) dExdFrzg ks, HTERK
PHE L 25 & bR & F, i s L B AR A
g KB TE 300 A% A, e A I o T 4 R AN K
PEREARF B 2B (RS ) /3R 0B (PVA, JEdi )
RN Z 1], BiZ25 & ek 45° il AJK B, 52
BT 1.93 kg/(m® - W2 LR, HATEERE,
RSEA 1 emx4 em (978 K #R AEA 0L K spon] L= A4

ik 5 pA B, H i IIEEh 0.60 pW. AL, K
JUANZE e BT 28 3 ] B %) HR R B 0T J0% 12 T s Ry
[ERIAZ R NN A A B R R 0L, ) e
WA, WIE T KPHREZE K- & B — AR AL 4R Bl ke B AR
& (E3b), HHT, KFHREKZN T2 A& i B sk
[ KR BE TR BB AT SRAR 2D o fi T XKz s B
(022 5, Gne] il 1 BOR B 16 A2 10 A% & S RE R Bt 1Y
MR G R — MR
123 EwiE

J L AR A — Fh REAEKE 52 01 52 W e 4 ol FRLAE S
MPIFRER G, A e —E I B IR T
TEAE G, A6 L PR R A A B0 5 SO 3 1 7= A IE 17 AH
S B LT TR B R A, e SR S, R TR
RIEA, R AIEAR, H A6 0 B STy
%o ZHU ZEVIRGE T — R 0 an i i i 4n, ol
PLAE K BH fig VR AL o 72 i 45 R OK BH BB 25 930™ A 17
TR, AR R AR R X PVDF
FBE 0 Tn AR -V VRS B iR 3%, I B 1 AR L SO R
JRHLRN PR A, TH h Rda s D 8 Bt in 28 FE BRI
WM R THE AR, 153 0 T R N
240.7 pW/m?®, ARG R R 1.15 kg/(m? + h),
W (¥ A 55 PVDF IR T 28 7 1 3RS AR A A1 DT
i (& 3c)s

™ FEP ATHAR
= PET R
Insulator * J5HL )

v

S R e

PVDFj

o, 2O v s SRR H O S R
Pl 3 FREERAON R A EPY (a), KRN KRB EED (b) FEBAN KB ET (c)

Fig. 3 Triboelectric effect power generation device®® (a), hydro voltaic effect power generation devicel®”! (b) and

piezoelectric effect power generation device!” (c)
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Fig. 4 Salinity gradient effect power generation device® (a), an evaporation efficiency detecting device*'! (b) and
schematic diagram of salinity gradient effect power generationm] (c)
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Fig. 5 Integrated power generation device!?!! (a), continuous power generation device*!! (b) and storage power generation
device™®! (¢)
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Table 1  Statistics of different evaporators and power generation

. N EERHER BRI - =%
K 05 = R AATR ke/(nt - Y] BCR%  HCR% R ik
R L BN CBAP 1.866 90.8 — 15.377 mW/m> [34]
LR Ni;Sy/Nickel foam 1.29 — 87.2 0.175 W/m? [30]
FLE R O Carbonized towel-gourd sponges/paper 1.53 95.9 — 1.7291 mW [50]
P BN Polydimethylsiloxane/Carbon nanotubes/Cellulose 1.35 - 87.4 6.73 W/m? (5 sun) [47]

nanocrystals sponge
AR PLA pellets/MXene@MoS, composite membrane 1.39 91 — 16.4 mA (1.5 sun) [51]
AN STA-EGaln/Lignin-CNC aerogel 1.29 94 — 161.13 mV (2 sun)  [52]
FHL LN 3D porous carbon foam 1.39 — — 0.5 W/m? [53]
FLE R I Porous polymeric monoliths 2.1 — — 66 W/m? (4 sun) [21]
FLE R A Polyurethane/Phthalocyanine derivative 1.262 86.6 17.3 221 mV (5 sun) [32]
FHL LN CN/PVA/Cotton fabric 4.51(4 sun)  — — 1.2 W/m? (4 sun) [31]
FRHL LN Carbon nanotube paper 1.28 83.3 — 100 mV [54]
PN 600 °C Red mud 2.185 — — 335 pW/cm? [55]
EP R gIA 2,17-Bis(diphenylamino)dibenzo[a,c|naphtho[2,3-4]phenazine- 1.07 73.98 56.23 83 mV [56]
8,13-dione

AR Carbon nanotube foam/Polyvinyl alcohol (PVA) 5.0 — — 0.4 W/m? [57]
PR a2 il Graphene/Carbon cloth — — 83 037V [58]
AL 2= Cu-CAT-1 MOF nanorod arrays/Gelatin membrane 2.07 — — 18.2 mW/m? [59]
AL 2= Carbonized B. mori silk/Cotton 1.25 — 82 035V [60]
AL 2= Thermo-electrochemical cell system 1.1 60 — 2.3x10? mW/m? [37]
R HL BN Bioinspired composite interfacial film 1.39(1.1 sun) 71.43  — 104 pW/m? (1.1 sun) [35]
AN T A CNT modified filter paper 1.1 — 75 1 W/m® [40]
TR Carbon black (CB)/(PVA) functional films 1.93 — — 0.58 V [39]
IRARBK R CNTs-based paper 1.15 — — 22 pA [61]
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