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Preparation of Super-Hydrophobic Aluminium Surface by an Acid Etching Method

Huang Zifa, Sun Linyu, Luo Yuting, Liu Yuan, Wu Ruomei,> Yuan Zhiqing
('School of Packaging and Material Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: By simple chemical etching method, prepared aluminium alloy substrate surface of hydrophobic membranes.
After infiltration oxidation by potassium permanganate solution and treatment with stearic acid of low surface energy, the
etching aluminium surface has the properties of super-hydrophobic. SEM analysis of the aluminium alloy surface shows
that the surface develops the micro-nano structure, which played a key role to the super-hydrophobic properties. In the
experiments, studies the effects of different kinds of acid, different etching time and different etching concentration on the
hydrophobic membranes. The best preparation conditions are: mixed solution of 0.08 mol/L oxalic acid and 1 mol/L hydro-
chloric acid etching for 15h, then 0.1 mol/L of potassium permanganate solution soaking for 1h, finally 1% stearic acid
ethanol solution soaking for 30min, meanwhile the contact angle of water droplets with the surface up to 166 ° .

Keywords: acid etching; super-hydrophobic; contact angle; micro-nanostructure

0 3= (RS ) #REA R M HE K HERE I T I Th e,
= BTy g T B A M TR b e ), BB K
TEHRAE, LYk (IR . W REHE S KA KT 1500 MR, EE TR

WHBE : 2011-04-11
E€TA . WA RHIT BRI E (2009CK3082 ), HIRE KA BT > AR R B F B E CR26E
[20107244 ), IR Tl R 2R 2 AT M 2 REHT I ) B 4 W B T H (1 TR #512010728 )
EBEA: W& (1989-), J3, BIRIRRINA, BIR Ll K524, FEERISE Jr ) o SR AR SCPE
E-mail: 420316385@qq.com
BIEEE . ZEW (1968-), Zo, WIRHEEA, $im T K82, FENFERERAR L HE: 505,
E-mail: cailiaodian2004@126.com



6 (]S N B AN S S 14

20114

A AT H8 A 30 o 3 T R A 0L i S 0
WAL RASRE . BEMEDOIE . IR Rl T 5%
GURE ARG S Ee-

A 5 B B K R AT AT AN R s K —
AR B RURE S A 5 P ] AR
BRI REY . SR SEEE R, U T fE
Py AT A, SRR % e A H 4 i K EOR
A AN BB KRCR s ZRFGF R BKECR , b
WO [ IR A A LR 254 11 2 T o)

WA R K S T 45 5 R AR - BERGR
Bt k0o ARELND | A ke ggEna
R Z kA B A, HOSASR AR, Bl #R ATk,
DRI, A S 06 2 i B D030 s o] 0 ] 8 R ) ok S
JE ke 1) A 5 B K R RE RO ER A R, AR R
R I 7K 3 TS 5 SR PO I b M RE AR, 3K 2 B
T T B TR, SEBHAE 7 A2 28 HR A I

1 SLIGERSy

1.1 iKFI S8

AE4, 5A06 FREEDLA 4, PRI IMLEAIR
OSEVE s DKBSRR AT ECR 959, MO, 1k
AyMrat, IR AT A PR Rl AR = R A A
R, Yoo tvat, REET RN R 22 R0 A FR 2 F
AT R R RN S A BOR 379 LR, Y94
Bral, Wim RN fb2E T g BT A

Contact Angle System OCA20 PG H il /A I
1%, T8 Dataphysics 22 FIAE™; QUANTA 200 134
HiBE, S FEI AR,
1.2 BHRASEERAENFE

HEGHEE LR AEER (H25C) T, HE
WSS SR KM 2em X 2em X 0.2 cm
WIRE R o PP ARFT BB bR ok v R 8402, B
T OIS URATES I5 R, U S R 2B ok
Ve, EE MG 3 W 1E 120 CHRMA T HEIEMET
0.5 h# M.

SRR FEHIYIE N 0.08 mol/L HIHERRIE
WA 1 mol/L BUERFRIE RS 20 mL, JFTHER RS

WA B AR B B R 2 PR A S RS
WATA2E I 12 v ZVRSE R BUHE RS, S EER
BTG, AL T,

R Rmeg R4 FLHIMREE 0.1 mol/LIN E i iR
B 20 mL, FRIESIRIE UG RE A B iR
1 h, BURER MBS FRER, BRET.

FOBAR RRER 69 M5AE LT ECR 19 TR
R TR, TRK AL S I A0 R B 1 s A s Tk

R 0.5 h, BUHE ARBT
1.3 BE/KFREAIRE

PR AR 0 2 8 1 Ak US40 R AT
RO 5 T o 000 {SCORS A it 2 T e L 1Y
IKCH T AT 5 fh A 0

2 GR5®

2.1 ERYBRERR

K 1 2 RRAERRR AR AR S TR % 15 h Y
AEE R T R KA. a1 R a)n]
B, 2RSS SR BRI N T2 M
5is i by AE WA B MR &, X E R
MIGTAE G A _EIR IR T 2SR R 45
¥, HRSF209 5 mm, HEADOREHE) — a5,

a) HUK 1000 17

Bl EBH/AREHREEER
Fig.1 The SEM images of super-hydrophobic surface
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Fig. 2 The measurement chart of water droplets contact angle
on the super-hydrophobic surface
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Fig. 3 The relationship between etching time
and wetting property
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Fig. 4 The relationship between etching concentration

and wetting property
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Table 1 The table of orthogonal experiments

oy W= CA/

¢,/ Cmol'L™") ¢,/ (mol*L™") t/h (° )

1 0.5 0.05 12 128

2 0.5 0.08 15 135

3 0.5 0.12 18 141

4 1.0 0.12 18 148

5 1.0 0.08 12 166

6 1.0 0.05 15 140

7 1.5 0.12 15 130

8 1.5 0.05 18 136

9 1.5 0.08 12 132

I 404 404 406 —

n 454 413 437 —

i 398 437 413 —

D 56 34 31 -
KIWHET C, C, 1 3 TR, Hr ¢ BRI
WAL, HL0.5, 1, 1.5 mol/Ls C, WIENEIR LA
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