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From the viewpoint of electrochemistry and corrosion science, recent applications of the ellipso-
metric method are briefly reviewed. Lateral variation in the thickness of passivated films on alloy
steels due to microstructure (grains and their orientation) is measured by a micrescopic ellipsometer.
Underfilm corrosion on a painted steel surface is znalyzed by a conventional ellipsometer as well.
The analysis indicates that the dissolution of oxide layers on the steel surface, which are formed
by oxygen reduction reacticn with high alkaline, is primarily responsible for the paint delami-

nation.
COFrosion science.

1. 3 L®HIC

B O RIERAETERMCEF L L S T 2R A1
E(@b@&@f&fﬁbhf%@,mﬁfﬂ# J
BTH0tE:, XEXRFAEET SO LN <7 t o
zztmmhﬁcgof%<®&%mJHmem
Lmbcmémf&mmfn%&ﬁﬁl?tam*cm
D, EEOEREE (RITPEED wEELETE
(in-situ) OEBEELTFNTE2LO TRV, £FE
W in-situ CEBETZFERLLTESOLEZANER
4 LT EmD 6O FARRRT I 2 0B T F ik hihD,
Thd, KEBNRLAECT IV A ) URREEIRR
HY dvvvsrAr) (RAERERRRDG 205
Do =07V M) BEEAHMCE TS LD R
HBOELP D, BHEORZEED U BEEEED BT
REESERNETEHETHD, HEORECRAT A

Both techniques can be expected as useful in-situ methods to develop a new field in

B, BlERRE 1A DTETchTn D o &, HaEE
EOMEAREL LEREDERESS, Lrbilo
HEk PRSI S FARRKITA S S EMD,
#ROBILPHEOTAREIEOENTH S,

TS Y EREDT, WERICETS in-situ i
WoafcBE LT “Eikhthd pEE(L)” THER
ENTHWADT, TR Y 7Y A Y OIE
LEONAERIC DO TERITRS, D0 TREOREE
ELT, (LBEMRECKHRINS S &% 2 maiciiA
A ETEEF ) FY AvY, BOR(2)ERBEO L
B A N RBIES v — RO BT A
DRI TR B,

2. mUFUSFUDEREZOICH

)7V A P YL TR TN A BBV
HOT, L CTEEOEERIC OV TRARIEEE



w112 —

Ny=n,

z o MNe =y — ike

3 \ \ ' Ny =ny = ik

Fig. 1 Reflection and refraction of light from
a surface film on an absorbing substrate.
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Fig. 2 Ellipsometric parameters 6F and 44
referred to a bare iron surface for the passi-
vation films grown at different potentials in
phosphoric acid solution'™,
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Fig. 8 Thickness of the film formed on iron
by potentiostatic one-hour oxidation in bora-
tebuffer solution at pH 8. 42 as a function of
potential 1 Ligner and L7 indicate respectively
the inner layer thickness and the total film
thickness estimated by ellipsometry. Leverage is
the thickness ellipsometrically estimated by
using the average optical constant of the film,
La: is caleulated from coulometrically estima-
ted film charge @ and Lothew from chemi-
cally estimated film charge Qe assuming
7-Fes0at®.
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Fig., 4 Schematic illustration of microscopic ellipsometer

Sam(;):{e A f’fé!r i
500 :

Fig. 5 Result showing three-dimensional views
of oxide film thickness of sample A and B¥,
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Fig., 6 Thickness ¢ of the passive and trans-
passive films as a function of distance L from
the point A to the point B in the microstru-
cture shown in the upper part®®,
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Table 1 Stage il rate constants for ellipsome-
trically measured subcoating events on collod-
ion coated iren in 0.05 M NaCi®,

Summary of ellipsometric rate constants for stage
T events semilogarithmic behavior assumed
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