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Conclusions
 The average corrosion rate of pre-oxidated samples were

systematically higher than without pre-treatment.

 Pre-oxidation should be taken as standard procedure 

prior to exposure to anoxic environments 

 The oxic period in the early stage of repository has 

impact on corrosion of copper in later anoxic stage

Background

The high level nuclear waste disposal concept in Finland is

based on multi-barrier system. The waste (spent fuel) will be

disposed in a cast iron container that is enclosed in a copper

canister. Canisters will be surrounded by bentonite clay buffer

in a geological repository. Due to good corrosion properties of

copper, canisters are assumed to have lifetimes exceeding

100 000 years to prevent the release of radioactive nuclides to

the environment. The groundwater at the disposal site is

anoxic and the corrosion is thus assumed to be extremely

slow. However, prior to reaching the anoxic final stage,

copper canister will face short oxic stage, when oxide scales

are formed on the surface of copper. In addition, the

colonization and activity of microbes on the surface or in the

vicinity of the copper canister can result in microbially induced

corrosion (MIC) that may initiate and accelerate several

corrosion mechanisms, depending on the microbes present. In

BASUCA (The effect of microbial activity on corrosion of

copper in anoxic state of repository) -project, corrosion of

copper was studied simulating the anoxic stage of disposal. In

order to simulate the whole lifespan of canister, both stages

(oxic and anoxic) as well as presence of microbes, should be

considered in laboratory experiments.

Experimental procedures

Copper specimens were exposed to simulated groundwater at

37°C for 253 days.The chemistry of the used synthetic water

was calculated to simulate the groundwater of disposal site

also including the effects of bentonite, which will be used as

buffer in the repository. Inoculations of sulphate reducing

bacteria (SRB) and acetogens enriched from the disposal site

were added to the biotic experiments. A sterilized abiotic

environment was used as a reference. Part of copper samples

for weight loss analysis were oxidized (90°C, 7 days) prior to

insertion into an anaerobic test. After the exposure the biofilm

formed as well as the corrosion layer was studied with SEM

and weight losses were determined from the specimens.

Results and observations

In the presence of SRB the average corrosion rates calculated

on the basis of weight losses (Figure 1) were the highest of

the biotic environments and in the presence of acetogens the

corrosion rate was the lowest. Notable is that in all

environments the previously oxidized samples had a corrosion

rate clearly higher than the fresh samples. In the SRB

environment where corrosion rate was higher, also the number

of microorganisms was highest (Figure 2).

In environment with enriched SRB, corrosion pits and the

largest number of SRB were found on the surfaces of these

samples.

Figure 1. Average corrosion rates based on weight loss. 

Figure 3. Characterisation of samples after test for a) non-oxidized and b) pre-

oxidized samples. Photographs of surfaces immediately after test (upper) and 

after etching (lower) and SEM image of the corrosion product layer/biofilm on 

the surface.
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Figure 2. The 

amount of bacteria, 

archaea and sulphate 

reducing bacteria in 

each environment. 
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