Journal of Electrochemistry

Volume 14 | Issue 4

2008-11-28

Corrosion Inhibition of Magnesium Alloy in 3.5% NaCl Medium by
Tungstate

Ling-jie LI

Zhi-ming YAO

Jing-lei LEI

Dong-hai HE

Sheng-tao ZHANG

Fu-sheng PAN

Recommended Citation

Ling-jie LI, Zhi-ming YAOQ, Jing-lei LEI, Dong-hai HE, Sheng-tao ZHANG, Fu-sheng PAN. Corrosion Inhibition
of Magnesium Alloy in 3.5% NaCl Medium by Tungstate[J]. Journal of Electrochemistry, 2008 , 14(4):
427-430.

DOI: 10.61558/2993-074X.1936

Available at: https://jelectrochem.xmu.edu.cn/journal/vol14/iss4/17

This Article is brought to you for free and open access by Journal of Electrochemistry. It has been accepted for
inclusion in Journal of Electrochemistry by an authorized editor of Journal of Electrochemistry.


https://jelectrochem.xmu.edu.cn/journal
https://jelectrochem.xmu.edu.cn/journal/vol14
https://jelectrochem.xmu.edu.cn/journal/vol14/iss4
https://jelectrochem.xmu.edu.cn/journal/vol14/iss4/17

DOT : 10. 13208 /;. elect rocham 2008. O4. 007

& 4% B A WAk Vol 14 No 4
20084 11 A ELECTROCHEM ISTRY Now 2008

NEHS . 1006-3471(2008)04-0427 04

OEREENISE A LT 3. o NaC R MIER

. L2 T o= s 1 S| 21l e 2
FxpA S BRERLFIRTE O OWERE KA BFLL
(L BRAACE TS0 ER 400044 2 WRCAE bR SRR, R 400044)

HE.

BRI AZ6LEEA G AE 3 50 NaC R A B P A0 G i M - AL LA (B 1), TafeltR Ak

e R SEM )R B R B R R P AR B 45 2 NaC AP (O 24 0 64
WEEY O 0L mok L AT3A B BT 9 IR SRR 75 50, EMRBN I B 5 Bk & SR A0 AL (2
TR S 50 BT 0 6 A 0 o5 320 U B R A0 00 kL2

KEEIF: e it DR JHIERT: NaCUR

FESES. 0646 6 TG174 42

BEA 4 B N HL RS N TR BRI
FEVERELT R TRaRE ARG B , T [ e S0 i 76
VRZE WU S AR S 2T B T R
R . (AR ST I R L2, R K
ACERRYE P 55 BRI R 1 S i Y R
RGBS 4 0 B DX 40 SRR A 4 I AR
WA

SRR W RS S U s
R PR BES Yy 4R ER U — P B (R G2 ok 3v] . X
SNk B A G SR S ot A I 1 8 i AR
FA UL ARG T RN AZ61EES S 3 5%
NaC U fih A5 4 8 1 A ) AR SE BT 9 2 4 R L
i -
I s I

SCSRPRL R AZOLBES 4 (R A IR A
7)) AR 1 an’, JE TR PR
SRt B E 3. REERE KK 2 1007, 3007, 6007,
10007, 1400 K RO AR AT BE 4, S% 5 7E i o
FAFEVEVE 3 min ZFEIEKINVE K T45 71

HLAY S REL i SR 4K B 2 I CH 1660
AL ARG (R ). = HWIk R, Bk
Sy AZOLEES 4 Hbk. 2 L iR R i A0 H 5 B AL
AR Y LR AR P B PR » PRV TO VAR IR e

NERFRIRED. A

BRAN (Z2ihsn]. S Hr 4l I A T (3 50 NaC I
W) A SRR RRE P ER 0CHE 1h
J& s AR AL 2 BE PRSP B FRA N AR
Bl 10 * ~10"Hz 38R 5 S EME &5 mV )Fll Tafelf
ek FFHEZR 0.5 mV /s).

ffi ] VEGA 11 IMU 72k (SEM, $i
75 TESCAN,FCAE & {0 4R 3k )M B HE S L5 I
FAERSY -
2 BER5iE
21 A p2=fHPTE (EIS)

B LR AZOLEES S 7E & AN 5] W 45 R 4
() 3 570 NaC U5 i A B I B HL Bl & i 28 -
P XA B R B 5% b 70 ) A O L RELL 1% v v A
X 25 HT IR A0 A0 X 8% HT o 4 A i i O 005
mok L 43FRENE W T B RN G AR Y (B B A
DXAHTIRIG A s 25 1 IS R ARV B DUMAER AR X
JEPUITE I, FF I 2B P0R- B SAIX At
SR LT A 356 S Y AT 5 I I R F A i ok A A« IR
SR IX AT AT VAT R 8 70 M N A 4 st 7% .
P T R0 2 (ol AR A R 3 o e e 45328 FRLREL B G
BEA S T 2 I RIE RO 5 L% e ) ok 184 i fof
BEG G ARTHT Y 2% 1k By 4 L B B0 A% [ th 7Bk B
5.

YRS F 3. 2008327 (53T (1., 2008-05.26 . % SEIRAERZ » Tk (86123) 0612972 Emaiblle@,equ edu an
EZANHFFRA R (S0725413) FE AR E ~ ml B AN A PHHE sh& & @ ohal i [2007]1108-6) F R AT Rl Z& H 488} 4 2%

4l (CSTC, 2008BB4174) ¥ H)



. 428 w4

2 20084F

3000

o

000

i~ 1000

Z / Q-cm?

0 o . . j
0 3000 6000 9000
Z | Q-cm?

B 1 AZBLEES STERERAN 3 50 NaC A IR g BT
-i/i‘lﬁ
H
WEVE /mok L a) 0. b) 0005 ¢) 0. 0L
d) 0.02 ) 003 0. 04 g) 0. 05 gFIZ5R
R TLIFILA 255
Inpedance spectra of AZ61 magnesim alloy i
NaClmedium with mhibitor NaWO, at different

Fig 1

. -1
concentrations /m ok L

a) 0. b) 0.005 ¢) 001 d) 0.02 ¢) 0. 03
f) 0. 04 g) 0. 05 the dots represent the experi-

mental results and the lines are fitting curves

& B A R RN RC 2T S BR AL AL &5
B ILA I LE i X ASTIES & g5 1 sk 1T
F|. Hodr, R, R A& 8 FBH . CPE, XU HLJZ H
25 CERE TREO U DL ML A TR CPEfR,
FONHZHEA ). anaRnl 0L, NG5 5, g
M R BB K. TTRIE R AR H R R, 1A
g (1),

R: *R,U ;
= = X100%

t

el R\ R A BIZR TG A DR 5 e %
s i e L WIGR R B R R £
AUV FER T AR5, BBRAAVE O OLmok 1 't
GRS 75 505 URSEH IS R AR I R ke
AT SRRy O 05 mok LR vkl
Sk 85 05 E— s BB AR JE . SR

TR AL DA B3R, RN I X A 4 R B AR
TR VE R ATRE RAEBE S SRR T ot
S DRl = M VS S o T & S
7% 4R EF O 01 mok L 45 R4N0 HE.-
2 2 Tafelftfk il £k

Kl 2R AZ6LEES S 7E Jo iR Be s hm 0. 01
mok L. 4BERANAY 3 5% NaC A R Tafeltk 4l
k. WIEE . IR G . B6A 40 A g bh
FLV B IE S BHAR HB 3 S22 S T BH AR R 3 U
K

'
1%
—

log(i/ Acm™?)

— without inhibitor :
= 0.01 mol-L"' inhibitor @

-1.8 -l‘.() -l.l4 -1.2
E/V
B 2 AZBLEEA GAE LRI VR I O Ol mok L 4R
BhEg 3 50 NaCUY T Tafe B Ak i 2k
Fig 2 Tafel polarization curves of AZ61 magnesim alloy
in 3 5% NaCl medim without or wih O 01

mobk L' mhibitor NaaW O,

Pl 24 A oy 24 ] HE I - 455 1R B X B A
NaC W52 F 8 b 400 1 2 o B A0 30 o) 2 2 AL
PR Ao B 5 1R T BB A 2R I AT
b C1 IR BE & G a0l 1] B & &y I3
fih- RER GBI (EDS )/ HTIESE, 2255 BRAN IR Tt A
PR JE ) B A i F R, HAR T A7 AE W TR,
VLRI IR A T] S 5 Bk & e R A R A TR -

® 1 ek UHGTEIram AZLBES S5
Tab 1 Parameters obtained by fitting EIS in Fig 1

Coppie /mok L 0 0. 005 0. 01 0. 02 0. 03 0. 04 0. 05
R, Q¢ an’ 648 1424 2647 2920 3374 3827 4502
CPE,, T /“Fe an ° 12 781 10. 004 9. 355 9. 135 9. 493 9. 918 9. 427
CPE,, P 0. 910 0. 926 0. 933 0. 938 0. 930 0. 921 0. 927
% 0 545 75.5 778 80. 8 831 85. 6

CPE, “T: adm ittance of CPE;; CPEy P: dispersion effect ndexof CPE,; -
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Abstract Electrochem ical impedance spectroscopy (EIS), Tafel polarization curves and scanning electron m i-
croscopy (SEM ) were used to study the corrosion inhibition of AZ61 magnesium alloy in 3. 54 NaClmedim
with ungstate Results showed that ngstate demonstrates strong inhibition to the corrosion of AZ61 magnesium
alloy At the concentration of 0. 01 mol/L ungstate has a high inhibition efficiency 70 5. Tungstate is an a-
nodic nhibitor thatmainly mhibited the anodic reactions ofmagnesium alloy through fom ing a campact protective

layer that covered the magnesium alloy surface active sites
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