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Abstract

A novel type of super-hydrophobic coating was successfully prepared on the aluminum sheet sub-
strate via hydro-thermal synthesis methods combined with chemical modification. The addition of
cerium oxide supplies the surface not only well distributed structures, but also unparalleled su-
per-repellency, the static water contact angle could reach 160°, and the rolling angle is not less
than 5°. The special wetting materials prepared by hydro-thermal synthesis can be continuously
obtained by the process of regulating hydro-thermal method, and the materials show good su-
per-hydrophobicity in a variety of harsh environments, which is of great reference significance for
the large-scale production and application of hydrophobic materials.

Keywords
Micro/Nano-Structure, Hydro-Thermal Methods, Cerium Oxide, Super-Hydrophobicity, Stability

IR PRGER 2 S M RER K TER CeO AR

ARV, FEM, KMER, 58, Ran

KIWDH TR, MRbREES TSR, Wik K
Email: 1410050922 @qqg.com, chao_zs@aliyun.com

Woks . 20204F3H21H; S HW: 20204F4H6H; KA HM: 20200E4H13H

o=
ERK RS BER TG, GaREALEENE, RIS 2R EH & T — 2L ik

XEGIA: Wik, SR WK, REEEL, AN AKRES S m IR EEUKIEIR CeO, IALKESHIN]. MEML
{4, 2020, 8(2): 15-22. DOI: 10.12677/amc.2020.82003


http://www.hanspub.org/journal/amc
https://doi.org/10.12677/amc.2020.82003
https://doi.org/10.12677/amc.2020.82003
http://www.hanspub.org

Bl <5

BE. BTSSRI ERRIMEW AP0, PORRE WRIL AR T, HSEm Tk
#160°, FRHRITANELS . KAEBIER & RRRREEF TR, 7T LOERTK MK T 2R
SR, HEMBES MR LIRS RIH B BRI KR, 3T HAKA R KR A 7= F S A
HMAZEFFERREER L.

Xigin
WMAAGE, KR, fbsh, @ik, REk

Copyright © 2020 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|

B\ B SR (R R IR AR I [1] [2] [3] [4] [BIs R BLLASK, MBE /KA R ET ok 2 i A
AR, I HBEE KRB R R G AT, ek R4 J772:[6] [7] [8] [9] [10]
WAEAR Z AL, BTG RA MM ES B KR, MR [11]80E 7 G [12] R 2 2R e S48 DL AR
T REAL B M[13] [14] [15) SRS TEN . HATARIF I B KM AW 0E ok, HAR = gk PERE
ARSI, AR R A = AN A& — . 1k, KA R S R AR S
A A HK T A S AR R 15N, IR T RE RSN 3 e, 4aR24L
(B AR SO o #RAN RE 252 i SR AR, R, KON RSN AN EE AL B A5 R R A
fEAFBKIERE R AL, 2, BiKMEREMIRRE M — BB R 70 S LB (135 7)o

H AT O A A R R KRB A K e fil AT Ik 1507 DA b, SRTHE il ik 160° 1B B /K 3R
AR . TobL 48 S A LE A WU BT B ga e vE . MUBRS AN A, 72 DR BB 72
RO, FEEAIR 5N AT L — 5 2 B B e AR IR PR RE[16] [17] [18]. B an S A B 4 0 1- 484k
Y, BRI R A — R ARNEBKPE[19]. BEETF AR R, AATIZE T fdfs - A v Re, Bk 2 it
T RN - A S BB AR % b B R AR AL, AW AU AT R A
A S BKM RIS AR, R T TR SR 22 B IR v ) 2% PR R AR X B /K R T

VAR, VP2 RARRIE | A FI K 68 S A RL, - a1 ZnO [20]. TiO, [21]. SnO, [22]
FIV,0s [23], RSN HUBR. A LAt s toh i P55 w3 R 5 R TR SR ISRk M o T D 2226 N [24)9F &
TMEtEREIE RS, SENER R JRA W DA S F AR AR TR 5K I A B R e
J¥ 77, Adam T. Paxson. Kripa K. Varanasi A3 [A] $[1910E 5, JURE ) s 450045 Bl TS B CeO, WA B
K. BIHATALE, CeO, 557 LA MMITEA RIFAEE T IS /KME . M R F i T A A E R
FIAR AR IE[16] 0 [R5 43 4@ UA S & 42[25] [26] [27] [281 4 RAE NI R ERAAK H1] % CeO, HBH/KIRZ
Liu FOAd 0 HIBA[26]FF & T —Fh B AR T RN ELK Ce FE& BBRRM, TEILIRR IR H
SR FIC AR THT BB IR 210 PR R AT SR A3 AH B2 0 Bt K P RE « 177 1shizakiet [27]17E8E & &R I 40K CeO,
TR B A0 TN 6 T R RE A o 5 — Bl T B K CeO, ¥R Z B I — 5 B iR T2 153, %
MERLR Rl N 1620, TEEIA/INT 4° [28].

ARSCEIS KA BAERA T —Fh S RN K VERE R 7 1B 2 CeOn ¥R E M E), Z3R M T LK AF
PH {EURIAS [ JE3 e P P v PR 0 R 7 PO HE R 1k, HLZKGR (S Bl A Pk 1607, WRENMAANK T 570 HE 2

DOI: 10.12677/amc.2020.82003 16 EME SR


https://doi.org/10.12677/amc.2020.82003
http://creativecommons.org/licenses/by/4.0/

Bl <5

() A& K IEHI I CeO, L MITE AL St 5, ARG HK M RE, HAER R . Wb i &
vk, TEASFIREE R A ik AR e MR FLAE P AN b B B B A .
2. SCIE
2.1. IK#E M CeO, WML

FERMBHER 4 x 4 cm W, A 1500 H RN AR SIFT BEHMI, 0.1 mol/L % HNO; 7K
1296 5 min, SR AT E AL B, BL Ce(NOs)s-5H,0 1 J 5T, PR 2 78 247K $Js I7 (R 1T 7R S [ 71,
Tie B A — 5 W I 7K VA Kok, 100°C /K R N 24 h 5 B A H1 & 505 KRN 58 AE #E4T 78 20 T4
BT 53k rR L 450 CRIR 3 h 5 IR REE 58 B AN 45 ) (K R 570, S8 R v BT A RS AN 25 S 42 1 BT

Table 1. Reagent and instrument

= 1 RAISNEE

BE TR RS A
BT TR LE204E/02 %4 B3 7 K1 HERE SRR A H]
BUR TR DZF-6050 % i HvHi i X T4 bR A R ST 4%
EP S VBF-1200X EHER AR AR B A 7]
A 100 ml T SR 1 5 IR A R
FLK AR R AR ] 24 52 L A0 PR A )
IR AR ] 24 52 L S A0 PR A
IR AR ] 24 52 L S A0 FR A
FETIK / i il

2.2. REMNZEEF

RIS RT BRI AN IH, 1H, 2H, 2H-A 901 itk - = 2%k, LUEC
BefE AN, BB Ry 0.1 W% R AN, B4 H: 1h GRIERS 5. =i AR 5E
ERIEE IR, 24 h J5EUH 100°CF1E 12 h ) BIT] 58 Bk i it - B 1ind 72 .

2.3. RREMEN

N T ARSI KA R TR AE AN R 7™ PR 58 T /K PR RE AR B Ik, O K AR B RS E M T 0 R 2R A
RIRLI : ERBRER IR DUBMIAGE . S, BAOCIRGT IR, W SEX L8 PR 20 AR 2 AL
M o

3. ERMiHe
3.1. BEKRE

I KA AR R TS B A EIR)E, BRREG TG BN S 3t T i bess, &
A ERARR—ZREERIREMEL, AT AT B RGY, 18IE X S ARG R TR E AR
HBEAT AR AT, A5 R 1 B .

i XRD 25 0] LATFH, A4 KHE) XRD B o3 A 080 2.1 CeO, RPAiE I, 2 A7 E 43 71l 28.6°, 33.1°,
47.4°, 56.4°, MHARIEALE 38.5°, 452°, 65.3°, 78.5°MIUENI NERAIRFENE, HICHAhBH B 24 i A7 LE,
Honr LIRS E KRG I iR e s e, B R Z EER S 2 CeO,.

DOI: 10.12677/amc.2020.82003 17 EME SR


https://doi.org/10.12677/amc.2020.82003

Bl <5

| JCPDS#34-0394
I M 1 v ) M 1 v 1 v 'l M 'l v | ‘l v L 1

10 20 30 40 50 60 70 80 90
2 Theta (degree)

Figure 1. XRD spectrum of super-hydrophobic materials
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Figure 2. SEM image of rose shaped CeO, structures. a-d represent the structures from low to high magnification in SEM
image
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Figure 3. Infrared spectra of super-hydrophobic CeO2 coating. The peaks at ~1150 - 1250 cm * (a) and ~550 - 650 cm * (b)
confirmed -CF3- and -CF2- functional groups, which reduced the free energy of the surfaces of ceramic balls
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Figure 4. Super-hydrophaobicity of the rose shaped CeO, structures. (a) represented water adhesive tests process on the coat-
ing surfaces; (b) injected water droplet rolling quickly when the surface tilted slightly at 2°; (c) static water contact angle of
CeO; coating can attach 160°; (d) the hydrophobic state happened on the surface
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Figure 5. Super-stability of the rose shaped CeO, structures. (a) Hydrophobicity of materials under thermal treatment; (b)
Hydrophobicity of materials under UV irradiation treatment
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