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Effects of Feeding Process on Characteristics of Layered Double

Hydroxide Coating on Mg Alloy
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Abstract: To study the effects of different feeding processes on the characteristics of layered double hydroxide (LDH), and to
obtain a coating with good corrosion protection on Mg alloy, in-situ deposition of LDHs coating on Mg alloy through
hydrothermal method with different feeding processes was carried out. The surface morphologies, structures, and corrosion
resistance of LDHs coatings were characterized by SEM, XRD, EIS, Tafel curves, and direct immersion measurements. The
results show that LDHs coatings with different surface morphologies, different corrosion protection capabilities, and similar
structures are obtained using various feeding processes. Compared with Mg alloy substrate, the corrosion potentials, corrosion
current densities, and impedance modulus of LDHs coatings respectively shift positively by 0.7 V, decrease obviously by three
to four orders of magnitude, and increase evidently by around four orders of magnitude. The surface morphologies of LDHs
coatings are tunable by controlling the feeding processes. The coating deposited with a feeding process by adding magnesium
nitrate into aluminum nitrate followed by pH adjustment and an addition of sodium carbonate, exhibits the best corrosion
resistance in a NaCl solution.

Keywords: magnesium alloy; layered double hydroxide; Tafel curves; electrochemical impedance spectroscopy (EIS)

WS HH: 2018-03-07; 1EEIHH: 2018-05-30

L HI AR HER: 2018-07-02 10:48; M4 AL : http://kns.cnki.net/kems/detail/11.3905.TG.20180702.1047.014.html

BIEEE: BAE (1986—), U5 (B0, WL, BIEWR; MIRAE: BEESrEmSPi; E-mail: zhxie@cwnu.edu.cn

BEEWH: FRARPIEEEESE (51501157); MIABESORIT R TERBTZ (20187Y0483); PRI R B =£IAM A SRHITE B-& 33T (17B005)

Fund: Supported by National Natural Science Foundation of China (51501157), Applied Basic Research Program of Science and Technology

Department of Sichuan Province (2018JY0483) and Fundamental Research Funds of China West Normal University (17B005)

SIRME: WHANE. SBORBT XA 4 R mZRNE B S A ik Z ERE 2 )], Hh E R T2, 2018, 31(4): 122-129.
XIE Z H. Effects of feeding process on characteristics of layered double hydroxide coating on Mg alloy[J]. China Surface Engineering,
2018, 31(4): 122-129.


http://dx.doi.org/10.11933/j.issn.1007-9289.20180307001
http://dx.doi.org/10.11933/j.issn.1007-9289.20180307001

% 41 WRNAE: BOBHIUT X BE A G R I ZRE 8 S AR Z AR 15 123

illls

0 35

AN EARE/N i E. R0
RN RSO0 ST ) TR i
MR, HFZE TG, SR, BEE4EEA
PN R AR, TfJE ek R 2, IO FH i A 20
SeATRIMAL RS, HETEE S 4R FH 3R b 21
Tk Z, AEHOEAT, (b g, &%
FRREEN A S (H 3K By VA ER A A — 26 i 2 A AT
AN AR AL TR S FE R AL RE, fhF R T
ZEB AR, T E D

SR 4 )& A W) (Layered Double Hydro-
xide, LDHs) J&—FMugi RIJCHLIIREM L, FEAR Z 40
BOUH R RE AR AL S D7 A5 B T T 2 WE 5 M
FHEA, SEAER, BEETRZEE LDHs AF b 48 B4
PERZ, Hrp B 2 1 340 MgAL-LDHs!,,
Wang S50l HIRHIREE 1) % A TR AR B R i TR S
2T MgAl K AHALIEZ, 24 8 Ik kb3
o, TEE S T Rk RE D AR B T ik — 2D Mg iR
Zhang %5V E FHIR AL 5 BEE A 4 2R 1T R L DR
MgAI-LDHs ¥)2 523 1 % Z2 LA e AL AR T £L
BB P VR, AT (4534 2 B0 S ot b 3 2 1
F W, "W, MgAl-LDHs i )2 0] LIAE N —Fh B
PR, M HHGI S L RE R, TAWR, A
BREESATENERERZ.

EA A4 FMEIU LDH 162 #94H STk
E, FEH TS SFEUU LDH W2 HT AT
b FR AN BAAR AR Al PR A 4 B 22 i
PR AN R AR "S5 X LDH WREHE ek, LA
if— 003 LDH )2 ErhEe Jy . B2, Hhj
I T AN FHRHIUY Xt LDHs )2 PERE R i Y
WEFEHRE . SRR IE BB, B AT RE 38 AR
JPAE Tl A= rhg 200, 3O T a1 T2
TR AT EAI T i B ARR AR . SO E
IF K ING BCA T 1 AR TRl A BORHI 5 X LDHs
WRZRMICA . S5H) Bt ek M gE 2 DT
“k LDH U200 R HE T 22 B 225 RIS S5

1 #MR5EZE

1.1 HmEE

RIYEH AZ31 8654 IR, A% R 3 cmx
2cemx0.2 cm, AR (FTi5450 H: 96% Mg, 3% Al
1% Zn, REELHEHLEH 1200 H (10 pm)

T 7K AP ARHUAR TS , 8 75 I P v S 28
LDHs 73227 AI(NOs)3-9H.0 W HIECH] . S 3wk
7 0.75 g AIINO3)(3'9H20), 1.54 g Mg(NO3)2:6H20,
0.11 g Na2CO3 FIFC il 0.05 mol/L NaOH ¥k, R
FEIR HEMg™ + AP* : CO3=6 : 2 : 1, LI 1 IY#%
BHIFF BRI . VL FPL M, 7E 96 mL 2551
KA AINO3)3-9H20, TR, R
M2 ANA Mg(NO3)2-6H20, Fidi | 4 mL NaOH i#
WRATIRW pH, 5 A NaxCOs W . 5 24Uk
B, BB Y, B A—F 5
SEEAN A S I rh AR TR, g i A b k)
N T UG 7 T ) %) A e 4 ) pHL OF G (g 22 5
¥1290 12.0, BN FLE A BRI B9RE S
AR A IFEIA LR 100 mL, M55 & T
FREAE P AEIREE N 125 °C TV 24 h, B
TSI TIRAR (65 C i T4, B
HI#5 LDHs i&2)2.

R 14T E BV RHGRF
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Fig.1 Surface morphologies of LDHs coatings with different feeding processes (Inserts are the corresponding water contact angles of

the coating)



%4 WRNAE: BOBHIUT X BE A G R I ZRE 8 S AR Z AR 15 125

FP1 i3RI LA . FE0K 2 TT RS 1
BUT, B LE R X 3T DL PR # 2 T FLK
KIFLBE, ARATS A AR 22358 4 PR R 3508 1 o 1 4%
FNFLB . & 1(b) MR A FP2 i34 )2 1 1 &
i, 5K 1(a) ML, ATRLAI FP2 )5 kil &5 2
MR 2B Ay, T HIEA R SER, IbsE
BUKE R KW %5 LDHs TR 2R By aE ). ok
FH FP3 [T ik 2 R B W AR —FE 1) R S0 25
¥ (B 1(c))o 2R )2 M2 R — e OR G 1Y
J Ry LTRSS AR SR 5 Sk 16
il 753 LDHs W2 W 3R 182 30 b 25l . FP4 iy
1R R R E S5 (B 1(d)) 5 FP1 il FP2 Irigig
ZEH R AL, ARmLBRMEYS), JL
T A XA T LB LB

W55 %] LDHs W 25, RNy
BURZRILZ AN Z L2, A BTN BE
it Z L2 LB R, Hid 2 LB
TEA R T MA BB, AR ERZ B
e, XFT4)Z FP1. FP2 Fl FP4, [HHEAHH
IR TS, LR T A 0% R B RS 5 1
y3R- A S (RN s =0 BN N G E 2 P e O |
FP2 IR )ZHA W W SR 8OIREE R, A T A
BB A, i imae e = F iz, m
FP1 Ift)2 R EC% , I h a7 =& A
S, FPARIZNT FP1 I FP2IRZZ 0], X
T FP3 WR)2E, HEmMEGHIE R FHE 3 Mk
2, REMWILBERE 3 MiREEREL, HMN
T3¢ EIS 1 Tafel MRE5 R AT 50, FP3 1R)ZM)
i S P BE I HIAS e 251 . T REMY BRI & FP3 IRk
E R A, REFLBR T s 2RO B0E
fOKgL, XELBA B TRl —E s, M
T REARG A WO IR J2 3R TR B IR E R, I fii A —
FEFREE FERTHRZ R I AR Ty o X AR AT L
AN TR) ik 256 10 0 2 i ff (&1 1976 1) A5 2 ERTIE .
HRAEE 1 Hhid T LIS 2R )Z FPL1, FP2, FP3 Fi
FP4 (K32 il f 43 9~ 63.2°, 60.5°, 70.9°FI
62.1°, BB, FP1, FP2 Fl FP4 142 0Hfb fA
B, M0 FP3 IR Z MMl A B2 R —2k R
FUERME, BT FP3 U2 A4 A USRI
B3 FREREE R, (KARET 90.0°, HIFA
HABKAES . T, FP3 )2 RIS e f1e
4 FpiRE T E b A,

2.3 $#RUFFXT LDHs & B45Ha9820m

&1 2 R 4 SRR RIR U LACAS [R BORHIU T
4% LDHs 1)1 XRD i, hEAAL, %84
FLJFEAE 20 4 32.2°, 34.4°, 36.6°H1 70.0°K T 50
TR AR, FEh Mg AT HTIE (JCPDS
No0.35-0821) R AN A A BEBHI 7 76 3 IS R 1 T
MULDHs J&, B 7GR R 51 T ST ugEsh
B R JEAE 20 J 12011 38° [T 230 H 1A W (AT
S XL AT R (PDF) AlAT, IRIZR) T2
7313 MgeAl,CO3(OH)16-4H20(JCPDS No.54-
1029, 14-0525), VEHIECRABIE R T BRI
BRI EYNRZ . HRTREOFZWIEK, Mg
TE 20 2 32,2055 4b (1) ideni B B i Jd55 . M XRD &
TS LE, ANFERCRMT s i)z 0 iR I 1%
FELRTAINE =2, 8

® Mg
b B Mg,AlL,CO,(OH),;-4H,0

Relative intensity / (a.u.)

=
=

10 20 30 40 50 60 70 80
20/(°)

2 BEG AR KON [FBCRHUY Frfs LDHs #)20 XRD &3
Fig.2 XRD patterns of Mg alloy substrate and LDHs coatings with
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(a) Survey XPS spectrum of LDHs coating by FP3
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Fig.5 XPS spectra of coating prepared by FP3 feeding process
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