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Abstract

A super-hydrophobic composite film was prepared by coating the graphene/polystyrene blends
on the surface of magnesium alloy after treating by micro arc oxidation method. The scanning
electron microscopy (SEM), contact angle tester and Fourier transform infrared spectroscopy
(FTIR) were used to characterize the surface morphology, wettability and chemical composition of
the super-hydrophobic composite film. In addition, the polarization curves and the electrochemi-
cal impedance spectroscopy were also employed to evaluate the anticorrosive property of the
coatings. Compared with the unmodified magnesium alloy, the corrosion current density of the
super-hydrophobic composite film is reduced by four orders of magnitude, which greatly im-
proved the corrosion resistance of magnesium alloy.
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BAEEHAAWEM, BEMNES. SEFMHASNS, 2S8R RER[L], JZM
T EIE . HORAU S A 7= A7 T [2] R, BT84 M br it AR AL AUAIG, DRI g Tl A
ARG RA S, AR EE3]. 1RSSR M RE OO T2 N AL 20 U ) SR T LE

MINEA(MAO) B I FEEE & &R INTE i — 2R FE & il B VELF AR B, &R
GaEHNE MY TR —. (B2, B TR R RS RmIS 4], TR B B AR = 5
FLAGRSE, A 7 ILm ek R RS TE . PR AR A = T e, Z500S AT 3 L A B BT R W
HEMZB]. WA R TTRE 2 AL, AR T H AU BRI, oSS & - K b B S — Mok
i fLIE b 7 6] [7] [8]-
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2.2. EAARHIE

B AZ91 BB 4:(D10 mm x 10 mm)iEfH1 S 28, FM A e il s rE Ml . FARH SiC b 4R 24T
BEZE 2000 #, FHFHZEEKIPEE. oK ZESEBekRm, A RIRTHEH.
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Table 1. Experiment reagents
=1 LWIAFI—RER

B g FHE g
AL NaCl Fagieal FE 2454 B 2 A PR A 7
IE RN 5 S hrat BT S WA R A A
GG CsHsO Faieal FE 2458 B 2 A PR A 7
LT CHsCH,0H Fagieal R AL IR A IR A
JUKEERR Na,Si0;-9H,0 Irfral ) 245 S A 2 R A )
AL NaF S hrat FE 2458 B 2 A BR A 7
ERR iR NaOH Faieal F 2454 B 2 A PR A 7
TR 1R C1sH360, Fagieal Rt B R LA R A A
FNIK RS R i Ce(NOs)3-6H.0 Fagieal FE 2454 B 2 A PR A 7
A BRI 5 Fagieal FIRF KA R A7
RAEM (CeHg)n srifral Jih A B A R A
Table 2. Chemical composition of AZ91 magnesium alloy (wt%)
2. AZ91 HEEUWFHM(Wi%)
JTR Mg Al Zn Mn Si Cu Ni Fe
a8 Bal. 8.5~9.5 0.45~0.90 0.17~0.40 <0.05 <0.025 <0.001 <0.004

79 30 min. FEEIEAL e R AR , HIZEPRKIS D )a v R4 -

i T, FCHE RN 1 ma/ml B L% L8R LW BN A S8 05 LR LIRSy B0 R P A AR AR
WRa, BREHEINN, BRI SEINR . BIBCRE LIRS IG 3R 10 ul, N2
WSS RARER T, WA, BT, REWME, BEEFMEERELN 30 um FBEKEEEEZ. [
FEIHE R 1 mgiml B8 2060 RRIRR ORE SRR .

2.4, MIAFRAE

ASEEG R F Hitachi S-4800 ZY 44 M 7 R AR B R R AEFE i )R M BE XS J8 1T Dataphysics OCA20 #2
fi £ 00 BSR4 T Ak A (0 D00 ARV RE 20 A5 {3 Model 8700 e B IH- AR H 21 A 6 B A B SRR AT R
1E: B A B AL EAL 2 BB R I E PARSTAT S2263 4k 2 TAEu, h 64T, JEMA RN 35
wt.%NaCl &, Ak 28 R4 A 0.5 mv/s, FHFTIAATR G R 107 Hz~10° Hz, #3) 20 mv. H{k%¥
MRS = iR &, A EACNE  HAk, AS L RO TR H R A

3. &R5118
3.1. BERNREIRMEREEE

B PR IR T SR B Ay DL 1, 131 () o BRI A 2 2R TR 22 $L, LAV FEIAE 10~50 pm,
XA IR A 3 2 AN T A B KT AT AR S, R SR ek A1 O 30°, RIUWIEESRAK . 4]
1(b) 28t TR IR m PR I3, 2R S B 501 B, SIS A S22 T 1 AL R AN S B R At 1
RIGUK LA IR 99° 18] 1(c) R4 TR LI/ SBIG IR R 5 AR FER TS, MBI 3 ATA]
PAA Y, Al O o) E s A bR, R R fAiA ) 159°, AR HUKKIbRHE. X — T2 H
TN S B A RE B2 BT, 55— T3 T 2 R A s PR /K P A e e T ik ) 1 R K
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phene/polystyrene composite film (c)
E 1. RS EEEmARAHEREES(), BRIHERGEMARNERARIR(D), REAZHARHILER
T e AR E R ()

3.2. EERLFER

R IBZ R BIRIRE CIRRZ I A g R 2 WEIFRIRATAT LIS, 7E 3026 cm*
USRI AR 2 B T IR C—H 14, 2851 cm™ Al 2919 em ™ il B JE ) C—H S FRAIAS X BR A 45 R 51
i, 1602 cm™. 1493 cm Al 1453 cm  HUBL 7 2RIR ) C—C 1§, 700 cm ™ AZEIR | C—H 25 AR IR I
i, iR PS RFAEIE[11] [12]. LSRR Z AR IO L0 A6 1E B, £E 3470 cm A 1091 cm Tt &b
ROR LI SIG MG Z L T ey v HLAm AR, 32 4y ) A 58 A% I SR P S AT SR 0 1) O—H i F1 C—O
W, IR 205 O 2 20 895 B

3.3. REHIBI R 1ERE

FEAE 3.5 wt.%NaCl ¥ T B AL R Ak it 26 W14 3. BE& &R il f £ Ecorr 2A-1.57 V, J&
Tl LA 5 B icorr i 1.18 x 107 Alem?, it O E AL IS, RFER) Ecorr IEF2E-1.50 V, icorr (&K T
2 NMES . WONVEEEESE S SRR AR B &AL ZE, MMUA RIFR B4y, 1 5k
B, B NG T A SRR .

TR AL 2 T 48 TR R 2040 B0 181 e iR Ecorr 442 1ER £ -1.20 V, icorr 22 [#(K T 4 M
B, HUEN 1.24 x 1078 Alem?, RIEZIGIA BISEZENE A2, & T EALNER, FE
TR R AR AL AN A A, R T B AR B B BEAMPE A o AR A DU I A v g N
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A, R REE AL IR 73 JES 1k e KR e

N L & R R e R, # LB T 3.5 wit.% NaCl 3l b AT AL = BTk, J8 Sk v,
PHPUREL|ZIF — O R HIAT R I Thide AR, Tt ok BE LA [13].

- UCRE ) AL S BT (G B LB 4, Wi BBz, A8 R B TR AR AEL M/ 2R AR U | Z|bare <
IZIMAO < |Z|PS < ZIGIPS, S#RELG &I LLEL, RIK LG/ SE AR A2 1 IR A B & il 2IF — 0
RITT 4 ADECEG, IR R T e R RE RN, B PERE R, BAIE 1 B AL AR AL 2D K 45
R
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Figure 2. FTIR images of polystyrene film and graphene/polystyrene film
E 2. BRCHEEMARE/RECIHER FTIR
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Figure 3. Potentio-dynamic polarization curves of various samples in 3.5 wt.%
NaCl solution
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Figure 4. Impedance values of various samples in 3.5 wt.% NacCl solution

B 4. ZiXHE7E 3.5 wt.%NaCl iF & AR B E E

4, 4Eip

(1) AZ9L B e IVEALALHE, 3RS — ERIHAE 2 LI R R R s SRR LImeiaE,

R T HOKMER G IRE MARE LM BIGHFRE, BR T EEUKESIRZ, il 1597,

(2) B el PO AA R B S TEREIRTT 1 — € IEETT, (HR T I PA LA R4 S5 AN A R 5 ik
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