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Abstract: The graphene oxide (GO) was uniformly dispersed in a polyvinyl alcohol (PVA) aqueous solution, and
dried to prepare a GO/PVA film with a smooth surface. The surface of GO/PVA film was treated by laser etching
process to obtain LT-GO/PVA film, and the microstructure, physical properties of LT-GO/PVA film and its perfor-
mance as a solar-thermal conversion device were investigated. The results show that the surface of LT-GO/PVA
film forms a 3D porous array structure, which can promote the absorption of sunlight and reduce the energy loss
caused by diffuse reflection. The surface of LT-GO/PVA film starts to change from hydrophilic to hydrophobic,
which can enhance the evaporation and separation of water from LT-GO/PVA film surface. Under the light intensity
of 1 kW/m?, the evaporation rate of water is 1.827 kg/(m’+h), and the light-to-heat conversion efficiency is 89.4%.
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Al KA SR T 5 AR YA AR R B MR IR (H,S0, , i 43 % 98%) AU /K (H,0, , I 7341 30%) .
TR £ (NaNO,) . 5 46 TR 51 (KMnO,) LA K AL B (NaCl Y R 4Bl , 1 T [ 254 Bk 2 iR 00 FR A 1] 5 38 20
(P VA BT 7 T 1200 (16 ) A R W) BEAd B2 99% 5 TR /K B A K 3% R i) 3.

1.2 GO/PVA [ 51| &5 ¥ 05 i 44 ) 1l 2%

K H 28 L1 Hummers 325 1 45 840 A1 3205 (GOYB AR o #4FRHUM 0.5 ¢ GO My A MM A 100 mL £ B 7Kk Hr,
7 A0 B 2 {5 405 TR B 0 B 10% B PVA IE IR, 7SR B A5 BAEE R L% 10 mL B i 2030 10%
1) PVA ¥ W0 7N 31 Be & Y GO ZK S, 15 21 73 59 2 1 GO/PVA IR A W, Bt T-153 21 GO/PVA JE 5 45 1 1Y
GO/PVA VIR 1.5 em> 1.5 em A /INE, FISHOG 20 40 T 2006 Lk 47 2 1 Ab 2 5 JWO'G AL RS 1 GO/PVA BRI R
LT-GO/PVA i, JE £ 0.182 mm.

1.3 KPHBEAFKZE L LI

{8 A 5 AU UK 28 R R GEIEAT R BH BB YE K 28 & S50 F 2R Ge 0 7E A A 300 W AR KT 19 K FH
Je AR 48 %% (PLS-SXE300, Perfectlight Scientific Pty, Ltd, Beijing, China) | F& 5, {if Jf o #% )& i+ (1830-C,
Newport) I8 5B BH G ISR EE . 38 2 8 15 K PGS 0y D B 1,2, 3, 5 K BHOG5R EE R K FH R
HEHIKFE R RGER R R HR . AR 0.1 mg B LT /04T K7 (CP-214, OHAUS)FR i 78 & a5 A& rh K A4 1)
i AR AL, i 20 AN (IR) #4441 (868, Testo Instruments International Trading (Shanghai) Ltd) & il = it . LT-
GO/PVA JE EE VA SR AR BE o B0 52 50 76 R BH OGS AU, 25 85 8 MRS 30 min J5 146 1 s D £ K58, 100 o Fsf i)
R h, RS E A 3 R AN 2
1.4 X5 R

1 3 48 HL T 2 8 (SEM 3 JSM 6490—-LV , JEOL , Tokyo , Japan) /i GO/PVA JIE il LT-GO/PVA I 1 {00
TES 5 5% F G2 422 fih 7 ) 42 {Y (DS A—-100; KRUSS GmbH , Hamburg , Germany)illl £ GO/PVA I #1 LT-GO/PVA
IS ) 2 fih £ 5 R FH 48 A0 /RT LA 2T 4036 615 AL (UV 3600, Shimadzu, Japan)ill i, GO/PVA I #il LT-GO/PVA Ji
4 I PR RE K B4 3 4 98 LR 500~2 500 nm ; R FHZT A 15 (Nicolet 6700, America) 3% /i GO/PVA JIE 1
LT-GO/PVA () g A1
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PE 5 B O AL 3 2R TET 2 Al 1 R 106.8°, R B K I o B AT & MY : LT-GO/PVA FE A5 b N PR X FR A
Janus Z5 14, JiC T2 B R A5 A0 2 /K AR 7K AR B 38 308 R A2 i 5 3% 1T RS o () A 2k 5 SR BE PR O G e o T i
Ji, 5 RS T AR FE T B K, ) T 28 R b B rh 28 VRS Y 5 2E 7K 3 78 00 A UL I Ay [l B sl T R TR B /K 4432
T, 28 VR B PRI R B 28 R HUR %
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Fig.1 Appearance of GO/PVA and LT-GO/PVA membrane and the contact angle of the surface and bottom of
LT-GO/PVA membrane
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Fig. 2 SEM images of GO/PVA and LT-GO/PVA membrane

GO i€ \PVA £ \GO/PVA JEEFI LT-GO/PVA JEF) B BEAT ANl 3. HHIEI 3 T E H : GO B4 7F 1 720, 1 638,
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Fig. 3 Infrared absorption spectra of GO, PVA, GO/PVA
and LT-GO/PVA membrane
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Fig. 4 UV-Vis absorption spectra of GO/PVA and
LT-GO/PVA membrane
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Fig. 5 Photothermal conversion performance of LT-GO/PVA membrane irradiated by a simulated sulight

FUA R L DL RO AL PERE A RS AR A B SRR FH B E K78 R fbRas . ABFSEfii ) FL 5
(ALK 2% K R GEIIHK LT-GO/PVA BRI 6K 78 K P RE , i =X (DIERE RGO E R ALRC% g .
n=(Am/At)(AH,+cAO)(C,.q) (1)
Hor: Am/At h RS R FHRECHOK ZE R B3 AH, KRN ZE KK s AO R 78RR R IR E SRR 2
I HCIAZS s €, R ESR B BRI S 8O A5 R g 1. 2w W KBHAE LUK & R G
75 I B v, R TR WA 9 2H K AR K B G BB R B Z8 0 . i H 3 4 SR , 7R3 5 28 Kk iR
B, 8 v Rl v, D825 RGEAE RRE S5 1F T O & %2 0.147 kg/(m’h).
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Tab.1 Evaporation rate of solar photothermal evaporation system

o E/(kW-m™) v /(kg-m>-h™) v,/(kg-m=+-h™) AO/K (Cope=AO)/J-g™) AH /(k]-kg™) n/%
1 1.827 0.458 38.4 47.65 2 586 89.4
2 3.534 0.954 45.8 78.58 2 601 90.6
3 5.000 1.240 52.3 105.75 2628 91.4
5 8.899 2.835 62.0 146.30 2 634 92.0

R 1AW TE 1 kW/m? AL FHOYGR BE R |, 358 WIS i) K AR 7% & 3% 0 0.458 kg/(m?+h), SOG4k
PR IS 19 LT-GO/PVA JIE 1 G & 3 %83k 1.827 kg/(m’ + h), LT-GO/PVA 1 51 AL KR T T O E & %
LT-GO/PVA BENIHELALSSCR H 89.4%, E— R FHYGIR BE T LT-GO/PVA JEREIGE L RE , 45

X I B AL RICR 53 514 90.6% , 91.4% F192.0% o

ANTRIASEAEL R BH G5 B /K 78 % 11 o i S (R S e MG R L AR 6(a). iE— 25 %588 LT-GO/PVA JEXTE K
FISIZ 36 28 e S A 3 AR RN R K 4 28 R R L 5 AN 1 6(b) . Hh AT Bl 6(b) T L, LT-GO/PVA [ %k ¥ 7K F1 5t 41 il
NaClIF B8 HAT ARG A E IR & R IR MR JE b AIC LT-GO/PVA B Y AL AL 50%
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Fig. 6 Variation curves between water mass and time of photothermal evaporation system under different solar intensities
and different types of water
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Fig. 7 Surface of LT-GO/PVA membrane after continuous desalination for 24 h and ions mass concentration of seawater
before and after desalination
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TR B RN 5 28 LT-GO/PVA JBEZ8 & oK g /K N, K, Mg™, Ca™ (Y 5 B2 23351 A 100.9,
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374.0,1259.5,395.4 mg/L [k % 1.1,5.1,0.2,0.1 mg/L, il i ¥4 BE % VAR IR AL T AR 7RE /K 35 B8 194k J I I
R, ELAF A T 5 T A 4 U (WHO) B RE S FH /K K bR i . TR, ASBIF 5% 1T A ok Sl BRI A i O ok 28 %
AR T AR K o

3% #

=A
1) RHBOCZ T 2% GO/PVA JE#EAT AL B, i Dy fil 25 11 e i A 3D Z1LFBFS 4544 1) LT-GO/PVA fii,
il %5 1Y LT-GO/PVA IEAE 500~2 500 nm 4 5 H 70 [ P 2RI H A0 7 G P BB (WO EE>97%) -
2) LT-GO/PVA [ ELA — 1 3 7K — I B 7K (1) Janus £5 4 , 257K 11 R 7K (0 372 S (L5 4400 T 3l 38 , B /K i et
POK & R B HE T K SRS 20 85, 32 TF T LT-GO/PVA I 1) e Bk 78 K &, I, A BF5E T & 19
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