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Figure I  Principle of the CER-technique.

(R=um

The order of magnitude of the film resistance, the thickness of the film and other film properties
determine the mechanism of electronic conduction through the film. When this 1s known, material
properties such as specific resistivity can be determined on the basis of the CER results. In the
simplest case, assuming Ohm's law to be valid, the specific resistivity p can be obtained using the
equation:
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I
RF = p N ;
in which
R = the surface film resistance determined using the CER technique.

A = the cross sectional area of the samples and
| = the thickness of the film.

During the measurement the film resistance is calculated according to

R, -V,
R =—=im _p,
"m-"rﬂ‘.\

in which

Re = film resistance [Ohm]

Re = external resistance [Ohm]

Vmax = voltage measured as the specimens are apart [V]

Vmin = voltage signal as the specimens are in contact [V

Rs = offset resistance due to wires and specimen holders [Ohm]

A vast amount of applications have been found in the field of electrochemistry. The specimens can
either be left at open circuit, or they can be under potentiostatic control. This offers the possibility
to combine versatile electrochemical experiments with the measurement of the surface film
resistance of the electrode.
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Figure2 Scheme for measurement of the CER at high temperatures and pressures (a). (1)
autoclave head, (2) supporting frame, (3) step motor, (4) pull rod, (5) seal, (6) supporting
frame, (7) stff spring, (8) specimen holder, (9) specimen, (10) connecting wires, (11)
soft spring. Specimen holder with fixed specimen (b). (1) socket, (2) connecting wire, (3)
insulation, (4) Zr holder, (5) Zr-ring, (6) Zr-screw and (7) specimen.
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Figure 3 A compilation of results gained by the CER technique in investigations of different
materials in different applications.

101

107 |-

10-3 —

RESISTANCE (Q)

105 |-

4.1. VPAERTE RS E 1

CER HiARH T e MUl R IR p fese e, & v] DAIFE R R R b igh 4T
Kl T2 FH CER FARME I Cu,0 TGS o S )4 A 2 1T 7 FH FHARGE 5 s
REATI ¥ 8 T AR 5 P 1 o 5 208 PR 7 P A Pl A7 38 I, 3 T P BEL (4148
—HIFHAEL 0.2mOhm. Y HLAR AR F] Cu,0 IIFRE X, RIMBEHEKK, K
HUBE SN T 7 MR

E—pH KB PourBaix B FH T -l &) Aa e 1 o XA EIWT BAE
Pk BT T T ) (Al 5D FH CER BARIEAT pH MR, A A
Jeor 7 & RINERTE AL . B 5 45 R SR, BIR S, FRAE 45 A R UL
Bio BT Z R, R B R R, AR AR E P AT LA AT E
PV



le+d 0.5
let3 | — 1
404
O let2 1
| :
% let0 | =
5 £
= fe-1 } 102 3
E |8
in le-2
r 101
le-3 |
le-4 : : : ; 0.0
0 20 40 60 80 100 120

Time / un

Figure 4  Film resistance and corrosion potential of Cu OFP as a function of time after a cathodic
reduction at 0 Veue. Borate buffer solution, pH = 8.9, T= 80 °C. (ref. 11/1996)
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Figure 5 Empirically and theoretically determined stability areas of some compounds.
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Figure 6  Electric resistance of steel X20CrMoV 121 in air as a function of time.
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Figure 7 Film resistance as a function of electrode potential of a Cuz0 film grown on Cu OFF at
0.1 M NazBs(k at 80 °C (ref. 5/1997).
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Figure 8. Polarisation curve of AISI 3161 stainless steel, together with the resistance vs. potential
curve.



