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Tab. 1 Hectronic properties and pitting susceptibility of passve filmsformed on
ironin 0.01 mol/L N&CrO,4 lution at different potentiads

Formation potentid Donor dendty Metastable pitting rate  Standard current deviation
IV (vs. SCE) /10" ®m"3 /st /10°mA-cm” ?
- 0.45 4.4 33 2.4
-0.2 2.5 21 1.7
0 2.1 15 1.3
2 Fe

Tab.2 Hectronic properties and pitting susceptibility of passve filmsformed onironin
lutions with different pasdvators, E;: corroson potentia , E,: broken potentia

Pasd vator EJ/V En/ V En- E/V  Donor concentration/ m™ 3
0.5 mol/ L Bicarbonate - 0.307 - 0.176 0.131 1.3x10%
0.1 mol/L Nitrite - 0.216 0.020 0.236 3.7 %x10%®
2 , , (0.1
mol/L) (0.5mol/L) 1/5,
Fe(11) , ;
Fe(11) Fe(l11) , Fe(l1) ,
2.4
3 3 , 0.01 mol/L Na&CrO4 + 0.05 mol/
L Nad , 3 . , 3
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Tab.3 HAtting susceptibility and eectronic properties of pearlite, martenste and ferrite eectrodes
in 0.01 mol/L N&CrO4 + 0.05 mol/L Nad solution

Microstructure Pearlite Martendte Ferrite
Breakdown potentia/ V -0.14 -0.15 -0.25
Sandard current deviation/ mA/ cnf 1.4%x10°° 3.8x10°° 3.0x10°°®
Metastable pitting rate/ s * 0.03 0.26 0.32
Donor densty/ m™ 3 6.3 x10% 8.0x10% 1.2 x10%

2.4
5 10 mmol/L NaNO, + 1 mmol/L NaCl ,
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Hectrochemica Investigationson Ritting Susceptibility
of Iron-based Alloy

L | Wei-shan =~ ,CHEN Hong-yu ,YUAN Zhong-zhi , L | Hong,
HUAN G Qi-ming, LV Dong-sheng
( Department of Chemistry, South China Normal University, Guangzhou 510631, China)

Abstract : The formation processof passive filmon iron and dectronic properties and pitting susoeptibil-
ity of aniron-based dloy are invegtigated by udng linear potentid swegp , dternative current impedance
and dectrochemicad nose techrnologies. The rdationship between rediprocad square cgpacitance and potentid
following the Mott- Schottky behavior islimited at a narrow rang of low potentids. At higher potentids,
linear relationship between redprocd cgpadtance and potentid is obtained, which is ascribed to the inr
creasng thicknessof the passvefilm with potentid. The donor dendty of the passvefilmisinfluenced by
the formation potentid of thefilm, pasivator and microgructure. The decreasein the formation potentid
of the passve film and the exigence of reduced or dgpodted passvator can increase the doror dendty of
the passve film and lead to low resstance to pitting corroson. The highrto-low order of pitting suscepti-
bility for the individud microgructure isferrite> martendte >pearlite. There exigs interaction between
dfferent microgructures with dfferent donor dendty , which resuitsin pitting initiation and propagation
on the weak microgructure.
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