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Anodic polarization behavior of pure copper in carbonate solutions and in
bentonite/sand mixture
( Reseach Document)
*Manabu Kawasaki,**Naoki Taniguchi,**Susumu Kawakami

Abstract

Copper is one of the candidate materials for overpacks. Anodic polarization curves of
pure copper were measured at 80 in carbonate solution and in bentonite/sand
mixture in order to understand the corrosion behavior of copper overpack at oxidizing
period.

The experimental results in carbonate solutions indicated that the anodic polarization
curves became active dissolution type with increase in chloride ion concentration, while
anodic polarization curves became passive type with increase in bicarbonate ion
concentration. No effect of sulfate ion concentration was observed on the type of anodic
polarization curve. The passive film break down potential became less noble with
increase in chloride ion concentration and sulfate ion concentration. In contrast, the
passive film break down potential became noble with increase in bicarbonate ion
concentration. By the comparison of these experimental results with previous study
performed at 30 , it was indicated that anodic polarization curves become passive
type with the rise of temperature. However, no effect of temperature on passive film
break down potential was observed within the experimental conditions.

As to the results in bentonite/sand mixture, the effects of the composition in test
solutions on the anodic polarization curves were small and the anodic polarization
curves were almost active dissolution types.

* Inspection Development Coporation
**  Barrier Performance Group, Waste Isolation Research Division
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0.0001 0.001 0.01 0.1
8.42 9.12 9.50
0-0006 8.42 9.02 8.64
S0,% - 8.40 - -
() 0.006 8.08 8.82 8.98 8.85
0.06 8.18 8.62 8.72 8.58
0.6 7.71 8.23 7.95 8.41
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3-3 V1
wit%
46 49
0.5 0.7
37 38
2.7 5.5
2.1 2.6
2.0 2.8
3.0 3.5
0.5 0.7
3-4 with
Si0, 94.6 99.78
Al,0, 3.32 0.05
Fe,0, 0.13 0.01
Ti0, - 0.03
MgO - <0.01
Na,0 - 0.01
K,0 - 0.01
Igloss - 0.12
3-5 pH
pH
pH
[HCO,"]=0M,
[CI-]=0.5M 5.87 7.2
[HCO,7]=0.1M,
[C1-]=0.5M 8.50 8.3
[HCO,7]=0.1M,
[C1-]=0.005M 9.03 8.6
[HCO,]=0.001M,
[C1-]=0.005M 8.25 8.4
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