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Potential microbial actions in final VTT
repositories

Corrosion of copper capsule

Produce corrosive components
(e.g. sulphide, acetate)

Enhance/participate corrosion
process

Affect the performance of bentonite

Change geochemical environment in
repository (e.g. pH)

Produce or consume gases
Influence mobility of radionuclides




How to simulate final disposal of

nuclear waste?

Complex environment:

Multibarrier system (copper capsule,
bentonite, groundwater, gases,
bedrock)

Interfaces (e.g. bentonite — copper,
bentonite- bedrock)

Pressure (bentonite swelling
pressure, hydrostatic pressure)

lonizing radiation

Long time scale of disposal A Need to
speed up processes

VTT

Laboratory
experiments

Simulation of

worst-case
scenarios

Less monitoring
restrictions
Possibility to

focus on specific
phenomenon
[reactions

Lacks certain
environmental
parameters

In situ
experiments

Consideres all
environmetal
parameters
More difficult
monitoring and
sampling

True replicates
not always
possible

More difficult to
speed up
reactions




What microbes need ?

Water
Water activity > 0.6 for microbial growth
(not same as survival)
Space — porosity > 0.2 um (0.1 pm)
Major nutrients: N, C, H, O, P, S
Diffusion limited transport
Minor nutrients: Fe, Ca, Mg....
Energy - result of oxidation and reduction reactions

Environmental conditions influence on microbial activity
and microbial community structure (pH, radiation,
temperature, pressure, ionic strenght)

VTT

What can be done to
limit microbial activity ?

Restrict space
(bentonite)

Limit water availability
(transport)

Limit availability of

major and minor
nutrients

Provide extreme
environmental
conditions (pH,
temperature etc.)



Complex multibarrier system requires vVIT
multidisciplinary approach

Chemical analyses‘ Microbiology . Bedrock

Gas analytics '

Electrochemical
measurements

Minerological =
methods

Microscopy




Pressure
monitoring

Gas

Groundwater from Olkiluoto

Wyoming-type bentonite

wet density 1.4 g/cm3

Copper coupons Nutrients — energy:
" (1.5 mM Na-lactate
and Na-formiate)




Multibarrier experiment in simulated repository conditions
Worst case-scenario

Electrochemical measurements Gas (N,:CH,:H,:CO,)

—

g.;:. S Olkiluoto groundwater
- = _— Copper coupons

Wyoming type
bentonite as slurry

Rock, graphite-rich
mica schist

Reactors:

 No nutrients

* Nutrient addition (1.5 mM Na-
lactate and Na-formiate)

Bentonite slurry
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Preliminary results - Samplings

Compacted bentonite experiments (2 reactors):
1st dismantling after 2 years (in summer 2022)
2"d dismantling after X years (SAFER)

Glass reactors with bentonite slurry:

Starting point, after 2 weeks (performed in
summer 2020)

After 1 year limited sampling campaing, only one
type of reactor

After 2 years (in summer 2022)
After X years (SAFER)



























