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3D Porous Photothermal Materials for High Salt Wastewater Treatmentﬁ
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Abstract: The treatmeént jof high salinity (wastewater is cemplex with high cost and energy l‘consumptlon Interfacial bol@n vapor
generation technolqu because of its green), high effluen037 an(l- Tow energy consumptlon has become afhot spot in the field of Water,
resolirce recovery and utilization. In this study’, a nq}/ﬁ g¥ec_dimensional porous graphene compé@lte Enaterial (3D h-EN/1-GO) was
designed by a hydrothermal reaction with fibrous (“arbon- ml;mgen (h-CN) modifieds grapheneg (r GO), and its performance for
adsorption of nltrobenzene and phenol as slmuldted tontamifdnts via photothermal’ eVdpG‘Idthn was Studied. The results showed thdt 3D
h-CN/r-GO has a broad- spectrum absorption arid multlst ge channel structure and presents the characteristics of fast thermal response

Its light stéam conversion efficiency can reach 90. 4% tinder the condition of simulated sunlight. The adsorption of nitrobenzene,

phenol , and | other; common/Volatile pollutants Gan be realized-in th.e process of treatment, and its ddbOI‘pthH capacities of nitrobenzene
-1

and phenolwere'67. 6 mg+¢™" and 57.5 mg- ¢! respectively. Moreover 3D h-CN/1-GO can realize efficient interfacial solar vapor
generation’ with long-time stability, and its retention rate of pollutants and salts is up to 98% . The recovery and utilization of steam
condengate meets the discharge standard. Therefore, this study provides a promising way for the treatment of high salinity wastewater
with low energy consumption and cost.

Key words :interfacial solar vapor generation; high salinity wastewater; adsorption; graphene; composite
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H s A o R S GO T U b R
44
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SRR b5 000 T v i
LT A V) ¥ B
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o

(a) r-GO; (b) h-CN; (c¢) 3D h-CN/r-GO
1 3 MMEES RS
Fig. 1 TEM images of three samples

B2 3D h-CN/r-GO MR FEE
Fig. 2 SEM images of 3D h-CN/r-GO

Bl 5 fZ 1 43500 r-GO Fil 3D h-CN/r-GO i
XPS JE I K H g R & s g, TIEH, 5 r-GO
FHI, 3D h-CN/r-GO i T h-CN (¥ 2%, —NH,
M—C—OH FE R TER EFm®, AR R
B, 33X SO BB A 235 M A4 R A 25 K 1 DA S B R
,@[28]'

R 1 20 BB RO AR TR SR K M AR
#y72E Ak, %F r-GO  h-CN £ 3D h-CN/r-GO 43 5|47
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£, h-CN 23 R AF 0 55K PR S8R f5 A8} 3D h-
CN/r-GO, A& FE & W E el M 1 26 K40,
AR S TR K i i P fg , W ot 1 ARt
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El3 3D h-CN/r-GO HIE#REEMMEE C.N 71 O i X SI& L E
Fig. 3 SEM image of 3D h-CN/r-GO and the corresponding energy-dispersive X-ray mapping of C, N,and O
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=
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]
04
figdit/ev
(a) C, N, O GBI (b) JEORM N TR BEE T
E4 r-GO #13D h-CN/r-GO i C N #0 O gt
ST B FARIE R E ARk B &
Fig. 4 C, N, and O EDS analysis of r-GO, 3D h-CN/r-GO,
and the magnified image of the marked region
1 AEMBDESEASELE"
Table 1 ~ Comparison of functional groups in different materials
JLE  HHEA -GO 3D h-CN/r-GO
—NH, /W A — 635.92
N —N—(C) /WA — 1122.39
C—N =C/ W TH FH — 3264.39
—NH, &8/ % — 12. 66
—C—OH/ T R 7073.27 26 007. 48
0 H,0/IEmEH 11720. 32 10 062. 86
—C—OH &/ % 37. 64 72. 10

1) “—" FRBP R A B0 RE

(a)O 1s
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r-GO

| | | | L | L
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r-GO !

1 1 1 |
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(e)C ls

3D h-CN/r-GO

r-GO

1 il —
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Hifrfi/eV

E5 r-GO #13D h-CN/r-GO HJ XPS &
Fig. 5 XPS spectra of r-GO and 3D h-CN/r-GO
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Fig. 6 Contact angles of r-GO, h-CN, and 3D h-CN/r-GO
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