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ﬁj{?%ﬂ‘ﬂﬂm*& %mﬂ‘]’ﬂ’] a ]‘ﬁ : Mg dissolution/nmol « s~! - 12 20 180

ok B, O 295 BE 5 14 R AR AR b B R
FEHE 30 mA/cm? Bt , H & R HLIR 25 B R R DN FRAR AL R B B3 14 8. ATRAE, BABE
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Fig. 1 Morphologies of pure magnesium dissolved
in 1 mol/L NaCl| (pH=11) solution for 5
12 min under different conditions
(a) polished, (b) 1 mol/L. NaCl (pH =11)
fappy=0, (c) 1 mol/L. NaCl (pH = 11)
fapply=1 mA/cm?
0
pmo0 12 24pm
EERSWENR, BBARLE, Bk Table 2 Paraments of pure Mg corrosion
T By SRS P A SCBR T 72 (real area) Interface with different treatments
ﬁﬁu,mﬂﬂmﬁﬁ{t)ﬁ}ﬁmﬁ-mg{t polished i=0 i=1 mA/cm?
PRE T 2 ERENE. MR 1 Bysib relative height/nm 1159 544 767
REBLRTH, LA EEHARS RMS/nm 145.7 75.9 103.8
WM RSERT AR BRI real area/um 690. 8 600. 5 645.0
SHEIGMAE 1COREHTREH
SR WA 2 FrR.
544 .48 @ | 767.21nm ® )
272.24 2 383.60 W
0.00. . 0.00 A
0.0 12.0 240um 0.0 12.0 24.0um

Fig. 2 Linear scanning results from Fig. 1(b) and 1(c)

(8) f4pply=0 mA/cm?, R,=63.12 nm, Ry=161. 59 nm, Rpm=299. 75 nm,R,=328. 41 nm, Rin=203. 86 nm,
(b) feply=1 mA/cm?, R,=66.50 nm, R,=194. 28 nm, Rum=109. 50 nm,R:=411."79 nm, Rn=223. 27 nm

AEEBERTUEH . RUMBRATFER SN, WE 2@ R BREF 1244
T BT E R SARAE , E ALY T4, E AR 100 nm 4 T 2 AR AR E R E
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Fig. 3 Microscale morphologies of pure magnisum surface with different treatments

FANRAL T, B AR LR LA SR B R FEROR R B L B B (LA
3a—2um, 1 ). LML (B 3a—2pm, ). ERTRENE T BETURE, Bt
R L EE AT R AL, EREEARSS (A 32—40nm). ’

AR R, ERTFREENE, EUEHREEMRRECWAR, &R
ZRHET 4. SRMBALRFNAR L, AR LR AL BRERE FEMMCLE 3b—40nm).
LR ME LRI, HRRAL AT BB, BB BREMWE 5 pm, FW 10 nm £
AL ERE TR, R ER R, SBORR B 8 e 357, B RO

gr LT, 8B AE 1 mol/L NaCl KiF W i LA ERUR Y. T4 im A AR s AL s iR
AR T EALRER 254, SR 254 ROBE B R AR AL e 89 Spm, BT 10nm Z5, EREREE
R RPER RN, RASBEREABIMEEME , B ARERY. ETRRZH, XRIH
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BaigEfE 1 mol/L NaCl(pH=6) 7K¥E ¥ 0. 5 mol/L Na,SO,(pH=11)KBEWFEM 5
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Fig. 4 Morphology of pure magnisum in 1 mol/L

NaCl(pH=16) solution
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Fig. 6 Morphology of pure magnisum in 1 mol/L
NaCl (pH=46) solution
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Fig. 5 Morphology of pure magnisum in 0. 5 mol/L

Na,SO,(pH=11) solution
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Fig. 7 Morphology of pure magnisum in 0. 5 mol/L
Na;SO,(pH=11) solution

£ 1 mol/L NaCl K& &, pH {4 6 i, ERE T RIR ALY, B REALDH K/
{2 pH=11 8487 1/2 5% 1/3(LE 1b. B ), RIPYEAREMK. 7 100 KR E TWE, f{LE
EAME, BARNUEMEREL pH=11 :FH K.

€ 0. 5 mol/L Na,SO,(pH=11) {4 /@1t R . EHKRETRE, B R @A aLEY
JUIER REFR—  FE—SWER ELENEZEROLESS. EHARETUE, &k
FER B GOR R BCR B AR, B8 B KRR (LE 7). ‘

REEMFERHEWE, KBTS RPENH ", 7 pH=6 HELFKBER P, SHEN
AE BB IRBE L b pH=11 BH&. £ Na,SO, /KW, B FRMF @SB FE R ERK,
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SBRL, U SR R BNAERLS BADFE, BB R B, =R
ZHORN. B FRBRILBAR, AEKERE EHER B 5 1 mol/L NaCl K& H
REPORXNARE. :

# 3.4 5 MR AL TE T DR Mk R b BRAR AL BTG A SR BE R BRI M AR B

Table 3 Mg dissolution rate Table 4 Mg dissolution rate
and hydrogen evolution rate and hydroge evolution rate
in 1 mol/L NaCl (pH=46) solution in 0. 5 mol/L Na,SO,(pH=11)solution
fapply/mA ¢ cm™? 0 30 fapply/MA * cm™?2 -0 30
&8Sevolution/nMoOl * s~ 27 165 &8Sevolution/nmol ¢ 1 13 120
Mg dissolution/nmol » s~1 27 185 Mg dissolution/nmol * s~1 8 130
FinARk Ak B 3 85 BE 30 mA/cm? Table 5 The values of 2aSuisout potartsed/
B, EEiEE7E 3 BN REPRHEE £aSpoiarina In different sojutions
fﬂ%ﬂﬁ%‘ﬁ”'—iiﬁﬁ%ﬁﬁﬂ‘] L—bﬁmﬁ ' 1 mol/L 1 mol/L 0.5 mol/L

5. %%#;5&%%%% ,}EJ‘?"E%TE 1 NaCl(pH=11) NaCl(pH=6) Na}SO.(pH=11)

mol/L NaCl K ¥ # (pH=6)# 0. 5 153 ik ki

mol/L Na,SO, K& (pH=11) 1

FEHE R ZE PR, #E 1 mol/L NaCl /K¥FH 4, 7€ pH=06 By BEEGRH A 2 UK N /M F pH=11
BTAY S E O X —25i0 5 I A FBAHR I LA B S5 A — B R TR 5 AL 5]
T B &R 2 5HN.

34

1 88 &JR7E NaCl 1 Na,SO, At AP MHRAZHBY. B TEMBAIBRIEERET
SHBEHRERE, RSB MAR XA E RIS, R AEBRY.

2 A BRPEMBAYBEREARRELY LA RES ST RLERREAHR
BA/N R, A RSN LRI BRAMEI A BEEEHENAR.

3 EARK MmN BT, EREBMF HEMAR. 7 1 mol/L NaCl WHF,. M F T L
- FERREAY ERENRP . RREAYH IR EREPENRPR EADERES.
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STUDY ON THE RELATIONSHIP BETWEEN
THE CORROSION INTERFACE STRUCTURE AND
NEGATIVE DIFFERENCE EFFECT FOR PURE MAGNISUIM

LI Ying, SONG Guangling, LIN Haicao, CAO Chu’nan
(State Key Laboratory for Corrosion and Protection Institute of Corrosion and Protection of Metals,
The Chinese Academy of Sciences, Shenyang 110015)

ABSTRACT The negative difference effect (NDE) phenomenon of magnesium has been
studied by electrochemical measurement and STM. After observing the morphology charac-
teristics on magnesium by STM in nanoscale, the new“Partially Protective Film ”mechanism
is proposed to explain the NDE phenomena. There were many oxide pieces which did not
bulk up on the magnesium surface and the magnesium would be dissolved under the defect of
oxide pieces when the anodic potential or current were applied on the electrode. It was shown
that the possibility and the degree of NDE were decided by the structure of ¢xide on the mag-
nesium electrode.

KEY WORDS pure Mg, interface morpHology, negative different effect, STM






