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ABSTRACT

The effect of fluid velocity on the corrosion of Copper metal (purity of 99.99%) was examined using a

Rotating-ring-ring electrode in 1.0N NaHCOj3.

The increase in fluid velocity activated the corrosion and, therefore, promoted the formation of solubie

ions and insoluble films. Soluble ion current was detected as a cupric ion current, not as a cuprous ion current.

The corrosion product might contain more insoluble films rather than soluble jons. The increase in fluid velocity

was found to cause the film which was formed on the metal surface to provide less of a barrier to the produc-

tion of soluble ions..
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Table. 1. RRRE calibration and cupric ion reduction potential.

POTENTIAL R1 CLURRENT R1 CURRENT Rl CURRENT
(CORRECTED FOR Cu'?
E(RD 1{R1), BLANK I[(R1), 0.001 M Cu*? 1(R1), 0.001 M Cu™® o
mV milliamperes milliamperes milliamperes
100RPM 500RPM 1000RPM | 100RPM 500RPM 1000RPM | 100RPM 500RPM 1000RPM
1000 0 0 0 0 0 0 0 0 0
900 0 0 0 0 0 0 0 0 0
800 0 0 0 0 0 0 0 0 0
700 0 0 0 0 0 0 0 0 0
600 0 0 0 0 0 0 0 0
500 0 0 0 0 0 0 0 0
400 0 0 0 0 0 0 0 0
300 0 0 0 0 0 0 0 0 0
200 -0. 0001 -0.0002 -0.0003 | -0.0001 -0.0002 —0.0003 0 0 0
100 -0.0005 —0.001 -0.0015 | -0.0005 —0.001 —0.0015 0 0 0
0 -0.001 —0.002 —0.003] —0.001 —0.002 —0.003 0 0 0
-100 -0.001 —-0.002 —0.003| —0.005 —0.011 —0.017| —0.004 —0.009 —0.0l4
--200 -0.001 —0.002 —0.003( —0.011 —0.022 —0.03| -0.01 -—0.02 -0.027
=300 -0.001 -0.002 —0.003] —-0.011 -0.022 —0.03| —0.01 —0.02 —0.027
-400 -0.001 —0.002 —0.003| —-0.015 —0.025 —0.035| —0.014 —-0.023 —0.032
-500 -0.001 -0.002 —0.003 | --0.021 --0.032 —0.04| —0.02 —0.03 -—0.037
-~ 600 -0.001 —-0.002 —0.003 | —0.021 -0.032 —0.04| —-0.02 —0.03 —0.037
700 -0.005 —0.005 —0.005( —0.029 ~--0.044 —0.054| —0.024 ~-0.039 —0.049
-800 -0.01 0.01 ~0. 01| —0.044 —0.059 ~0.079| —0.034 ~-0.049 —0.049
-900 —0.1 -0.1 —0.11-0.199 —0.199 —0.199{ —0.099 --0.099 --0.099
1000 -1 —1 -1 -—1999 --1.999 —1.999| —0.999 —0.999 —0. 9‘.)1
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Fig. 4. Schematic plot of current vs potential, E (R1),
applied to an inert inner ring (R1) during cali-
bration of o RRRE at different electrode angu-
lar velocities.

Table. 2. Cuprous ion oxidation potential

rebsl Sieked Rlell:
-200mV 2] #et-% Hluehin R2e4= R1¢] Limiting
FEksl fla Rlell ol#haiy] v} &l

Felo] Table. 2 ™ Fig, 5% 2lvh Fig.
=700m\V ~ + 1000mV el dgketd o) 4} Cu-
rrent 8] Plateau region®] EA&kvh o d= Cy'o]d-
o Cuto i Abst §lo 24 Ad¥ Curprentol 2]t

dolimg R29 7t F 42l Limiting currents= 0.00647,

R28} Limiting cnrrent % -

current-5 -

P AghE QL

5ol %

« 002

&

- © 100 rpom

& 00 4 500 o,

.s.’ o012 o 1000 rpm

§ o

»

=3

» 0008

k3

=

3 0.0044

1]

»

T o

° 5

=0.004 - r -
1000 700 400 100

Collector Ring Poteatial, E(R2}, mV

Fig. 5. Schematic plot of current vs potential, E(R2),
applied to an inert collector ring (R2), during
calibration of a RRRE ot different electrode
angulor velocities.

ond calculation of collection effciency (N)

R1 CURRENTI(CO-[R2ZCURRENT | COLLECTION
POTENTIAL R2 CURRENT RR L"("H"D FOR
RRRE CutE{RL=-200mV\ | E(R2 = +700mV | KFFICIENCY(N)
miiliamperes VELOCITY )
- [(RD,0.001 M Cu? FR2),0.001 M
100 00 1000 RPM Cu? FR2, /iR L
RPM  RPM  RPM milliamperes milliamperoes
1000 0.00647 0.01294 0.01941 100 0.01 0. 00647 0. 647
900 (. 00647 0.01294 0. 01941 200 .02 0. 01294 0. 647
800 0. 00647 0.01294 0.01941 1000 0.03 0.01941 0. 647
700 0. 00647 0.01294 0.01941
600 0.00325 0.00647 0. 0097
500 0 0 0
400 0 0 0
300 0 0 0
200 -0, 0001 -0, 0002 -0.0003
100 -0.0005 -0.001 -0.0015
0 -0.001 --0.002 -0.003
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tential, E(R1), in 1.ON NaHCO; ot 20TC.
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