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Fig. 1 Flowchart for the preparation of the EGNPs.

WK AR AT, TR e AT 28 5K
5. FI 6% T (CEL-FZ-A) 75 28 K 23R HI )
JCHESE L A M RSP ORSE : 0.1 mg)id SRk
(R BREE AR AL . A T A L A A 21 b FA AR S B
PRI . Forhr, S8 PR AR B

AR A8 RORZFE R DS,
Am
y= Tx1 (1)

e, VAR (kgmh); AmATKIRIG R
i(kg): s AABCIRIHERm?): O bIARA)(h),
I R 2R A R R B ),

_ (m light — M dark )h equ
Copt P 0

/ﬁ\:qj ’ mligh[$[] m@m%%”%i&ﬁ%ﬁﬁ 1 /l\j(KE %ﬁﬁ
S M SRR 25 F T B 2R R R (kgrm2hh); - Coy
NFERAERERDCE L Pyt HEEE (KW m2);
hequ FE KA N IRK AR R (T-g™), HITR A
2

x 100% )

Uin=hequmg=homq 3)
X, U ARGEINPLERERE ) o F hegy 7390
RNAER IR AN K ZE RIS g7 moMmy
53 9 R Al 7K R 28 4 N R /K AE S I 1 Joid R
ft(g).

1.5.7 W AKBRACHG KAk g 7K

SR FH RN 15 55 B8 TR RN I T I K
RACHT 5 5 R A2 AL, SR A UV-Vis-NIR 3k
DRAEAL T 75 R G R e

2 #ZR5itE

2.1 HEMRMESFEKERAR

%t EGNPsO A EGNPsS #HT 73R AE, E2(a)f!
2(c) B G B4, EGNPsS K| GNPs [
IR H E AT B EGNPsO IR i, et
BHEGINRZE R m Rt 7l e . El2(a)
F2(c) FEB SEM 5 R BiR, &R AR AR H K
FIA— WA MR S A AR ) HE S T R, R
EC #1 PP IR & 7E 72 . EGNPsO FZK [ AH
XF T, EGNPsS 138 T AH X R RS, 1% 2 KA
GNPs [ Ry 5I AT L4 AE | 5 AR YRR N 25 2
i), [ 2(b)F1 2(d) ) SEM Jm) 5 k B AIE 8L T iX
—g5 R DL RS REN], 5 EC. PPHIGNPsH]
AR LI 25 ok

FTIR MR &5 R IA (K 3), MUsU4 2930 cm™!
JRE CH, X FRBLHHRS), 1033 F1 847 cm™' 4b
0 W A U Je s T IS 7K R B ER ) C— O — C I hr
PR, DL %I 56 2 18] B-D BE B AR



EGNPsO |

L@

EGNPs5 &

L0

Fig. 2 (a) Photograph (upper) and SEM image (down) of EGNPs0; (b) Local magnified SEM images of EGNPs0; (c) Photograph
(upper) and SEM images (down) of EGNPs5; (d) Local magnified SEM images of EGNPs5.
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Fig. 3 FTIR spectra of Epp, GNPs, EGNPs0 and EGNPs5.
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Fig. 4 (a) Tensile stress-strain curves of different EGNPs;
(b) Hydrophilicity testing of EGNPs0 and EGNPs5.
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Fig. 5 (a) UV-Vis-NIR spectra of EGNPs0 and EGNPsS5; (b) Schematic diagram of using electronic balance to record mass
loss of desalinated seawater; (c) The surface temperatures of different EGNPs evaporator under 1.0 kW-m™2; (d) The evaporation
rate of seawater and different EGNPs evaporator under light condition of 1.0 kW-m™%; (¢) The evaporation rate of EGNPs5
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under different solar irradiance; (f) Cyclic stability test of EGNPs5 working 8 hours a day for a week under 1.0 kW-m=2.
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Fig. 6 The evaporation rate of EGNPsS5 evaporation at
seawater and different salt concentrations under 1.0 kW-m2.
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Fig. 7 (a) Salting out and recovery flowchart of EGNPs5;
(b) Cyclic stability test of -EGNPs5 working 8 h a day for
a week under 1.0 kW-m™.
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Research Article

Preparation of Enteromorpha prolifera Cellulose-based Foldable
Evaporator and Its Desalination Performance

Ji-jin Wu!, Zheng-ting Song!, Wen-tao Hu', Chang-ping Feng!?*, Jie Yang?, Wei Yang®*
(!Shandong Engineering Research Center for Manufacturing, School of Mechanical and Automotive Engineering,
Qingdao University of Technology, Qingdao 266520)

(°State Key Laboratory of Advanced Polymer Materials, College of Polymer Science and Engineering,
Sichuan University, Chengdu 610065)

Abstract Solar-driven desalination holds significant potential for addressing global freshwater shortages. However,

evaporators after prolonged operation commonly face challenges related to difficulty in recycling and degradation,

which severely impacts the sustainable application of this technology. Inspired by paper recyclability and the

traditional Chinese origami techniques, a recyclable origami-style evaporator was prepared using Enteromorpha

prolifera cellulose as the main material mixed with pulp fibers, and graphene nanoplatelets were introduced to

enhance its photothermal conversion performance. Under 1.0 kW-m™2 illumination, the evaporator achieved an

average evaporation rate of 2.20 kg'm=2-h~!. Outdoor experimental results demonstrated its effective removal

* Corresponding authors: Chang-ping Feng, E-mail: fengchangping@qut.edu.cn

Wei Yang, E-mail: weiyang@scu.edu.cn
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capability for typical ions in seawater, including K*, Ca?", Na*, and Mg?*, with a removal rate exceeding 99%.
After recycling and re-preparation, the regenerated evaporator maintained an evaporation rate of 1.95 kg-m=2-h™!.
This work not only provides novel structural inspiration for efficient desalination but also offers a sustainable

solution to evaporator recyclability and the environmental issue of Enteromorpha prolifera blooms along the
Chinese coastline.
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