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Fabrication and properties of multifunctional CeO,/cellulose nanofibers composite

superhydrophobic coating

FAN Xinyan , HUANG Junya , YANG Yanxiao , SONG Lili, WANG Yonggui* , XIAO Zefang,
WANG Haigang, XIE Yanjun

(Key Laboratory of Bio-based Material Science and Technology of Ministry of Education, Northeast Forestry University,
Harbin 150040, China)

Abstract: The superhydrophobic phenomenon in nature has attracted more attention due to its unique wettability.
It is urgent that the preparation and application of superhydrophobic coating. Cerium dioxide (CeO,) was in situ
synthesized on the surface of cellulose nanofibers (CNFs) by co-precipitation method using cerium nitrate hexahy-
drate (Ce(NOj)5-6H,0), following modified by octadecyltrimethoxysilane (OTMS) and the coating was constructed
by spraying method. It investigated the effects of different mass ratios of CNFs, Ce(NO;3);-6H,0, and OTMS on coat-
ing morphology and hydrophobicity. The results show that the coatings consisting of CNFs, and Ce(NO3);-6H,0
with the mass ratios of 1 : 5and 1 : 7 can construct the micro/nanostructure contributing to achieving superhydro-
phobic properties. When the mass ratios of CNFs, Ce(NO;)3;-6H,0, and OTMSis 1 : 5 : 10, the coating static contact
angle is (159.7+1.1)° and the sliding angle is (5.7+1.8)°. Its static contact angle can remain greater than 150° after the
150°C heating for 3 h and UV illumination for 36 h, meanwhile, possesses excellent pH stability and certain mecha-
nical durability. When applied to glass, paper, wood, sponge, and other substrates, superhydrophobic surfaces can

be constructed with excellent self-cleaning performance. The UV transmittance of superhydrophobic glass coating
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to UV-A and UV-B is 12.6% and 0.1%, respectively. The oil absorption efficiency of the superhydrophobic sponge is

about 94%. This superhydrophobic coating is expected to use as a protective material and extends the application of

rare earth metal oxidate in the cellulose-based superhydrophobic coating field.

Keywords: superhydrophobic; cellulose nanofibers; cerium dioxide; coating; in-situ synthesis; UV-shielding
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composite formulations

Mass ratio Sample

1:1 Ce0,/CNFs-1

3:1 Ce0O,/CNFs-3
Ce(NO,);-6H,0 : CNFs 5 : 1 Ce0,/CNFs-5

7:1 CeO,/CNFs-7

X:1 CeO,/CNFs-X

5-0-CeO,/CNFs-X
10-0-Ce0O,/CNFs-X
15-0-Ce0,/CNFs-X

Y1 Y-0-Ce0,/CNFs-X
Notes: Y—Mass ratio of OTMS to CeO,/CNFs-X; X—Mass ratio of
Ce(NOs)5-6H,0 to CNFs.
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= 4
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Spraying/Drying

Substrate

0-CeO,/CNFs
superhydrophobic coating

Oy O e 05O
.- HO__ OH .. HO
0 0. O.
HO OH “H OH
070

In situ synthesis

Ce(NO,),-6H,0

NaOH

TEMPO—2, 2, 6, 6-tetramethylpiperidine-1-oxy; OTMS—Octadecyl trimethoxysilane
1 0-CeO,/CNFs #Hi/KixZm & B

Fig.1 Schematic diagram of the preparation of O-CeO,/CNFs superhydrophobic coating
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K2 (a) F4E3R M SEM [E11%; (b) CNFs [ TEM 4 ; CeO,/CNFs-5 ((c)~(f)) Fil 10-0-CeO,/CNFs-5 ((g)~(1)) AN[F5H#E% TEM &%
Fig.2 (a) SEM image of cellulose; (b) TEM image of CNFs; TEM images of CeO,/CNFs-5 ((c)-(f)) and 10-O-CeO,/CNFs-5 ((g)-(i))

with different resolutions
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Fig.3 XRD patterns of samples
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Fig.4 FTIR spectra of samples
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Fig. 8 Change of static contact angle under different temperatures (a), UV illumination (b) and different pH treatment (c) of 10-O-CeO,/CNFs-5-Glass for
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