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OBJECTIVE

System of interest : passivated metals

- MO
Passivity Reactivity
(oxidation/dissolution (reduction of
of metal) media)

Mz*

Lill N S
\V

Relationship ?
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SYSTEMS STUDIED

I I I I IHNo3 HNO,

System No. 1

I I I I IFe3+ Fe2t

System No. 2

I I I I IHNo3 HNO,

System No. 3
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PROCEDURE

3 steps

- MO
B Characterization of the oxide film

Mz*

N

B Characterization of passivity

Ox Red

MO ]

B Characterization of reactivity
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STEELS WITH DIFFERENT CHROMIUM
CONTENTS

P T

9Cr-1W-Ti ODS
14Cr-1W-Ti ODS
18Cr-1W-Ti ODS




STEELS WITH DIFFERENT CHROMIUM CONTENTS

L MO ]

Characterization of the oxide film

B The oxide film is enriched in chromium (XPS)

Si 0,3% Other

slément .
© inlg/: ) Si13,9% Fe 10,5% 9Cr-1W-Ti1 ODS

W 3,4%

W 0,3%
Cr9,3%

Steel Oxide layer
composition composition
(at%) (at%)

Cr72,2%
Fe 89,0%

B The more steel contains chromium, the more important the concentration of chromium

In the oxide
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STEELS WITH DIFFERENT CHROMIUM CONTENTS

M=

alal el

Characterization of passivity

B The more steel contains chromium, the better passivity
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STEELS WITH DIFFERENT CHROMIUM CONTENTS

Ox Red
o Characterization of reactivity

B The more steel contains chromium, the lower reactivity
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M=

Ll ol S

Relationship between passivity and reactivity

B [n this case, the more steel contains chromium:
== | Ne better passivity
== | he lower reactivity
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ZIRCONIUM WITH DIFFERENT
THICKNESSES OF THE OXIDE FILM




ZIRCONIUM WITH DIFFERENT THICKNESSES OF THE

OXIDE FILM

L MO ]

Characterization of the oxide film

B The oxide films (ZrO,) are prepared by polarization at the same potential but with
during different durations
B The thickness of the oxide films is measured by two methods: XPS and EIS
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ZIRCONIUM WITH DIFFERENT THICKNESSES OF THE
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OXIDE FILM

M=

S— Characterization of passivity

B The thicker the oxide film (the longer the polarization time), the better passivity

107 3

10*

10°
i(s)
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ZIRCONIUM WITH DIFFERENT THICKNESSES OF THE

OXIDE FILM

Ox Red
o Characterization of reactivity

B The thicker the oxide film (the longer the polarization time), the lower reactivity
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""""""""""""""""""""" ZIRCONIUM WITH DIFFERENT THICKNESSES OF THE

OXIDE FILM
Mz*

Ll ol S

Relationship between passivity and reactivity

B The thicker the oxide film (the longer the polarization time):
== | Ne better passivity
== | he lower reactivity

B In this case, the trend is similar to the previous example
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STEELS WITH DIFFERENT SILICON
CONTENTS

Fe Cr Ni 51 Mn Add.

Si-rich 55 59.8 18.8 15.1 3.5 20 0.8
304L SS 70.3 17.8 9.5 0.3 1.5 0.6




STEELS WITH DIFFERENT SILICON CONTENTS

y

Characterization of the oxide film (XPS)

B For 304L SS, the oxide is enriched in chromium (no silicon measured)
B Si-rich SS, the oxide is enriched in chromium and silicon

W Fe
mCr
m Si

M Fe
mCr
mSi

304L SS Si-rich SS
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STEELS WITH DIFFERENT SILICON CONTENTS

M=

alal el

B With silicon, passivity is worse
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STEELS WITH DIFFERENT SILICON CONTENTS

Ox Red
o Characterization of reactivity

B With silicon, reactivity is lower
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M=

et e I —

Relationship between passivity and reactivity
B With silicon:
== Passivity is worse

== Reactivity is lower

B In this case, the trend is the opposite of the previous two examples
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SUMMARY




SUMMARY

What kind of relationship is there between passivity and
reactivity of metals?

MZz*

N S

B Depending on the system, the relationship can in one direction or in the other
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DISCUSSION

What could that mean?
MZ+

solution Oxide layer Iron i
Ferric release Iron oxidation m .
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| let you give me your opinion...
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