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Scientific background 

2 

➭What we have done 

➭ In situ bioreactor at Mt Terri (CH) to study microbial H2 oxidation 

➭ Enumeration of microorganisms in bentonite from an in situ experiment 

 

➭ Future interests 

➭ Establish a modular platform for the study of microbial processes: 

➭ provide an H2 consumption rate in an engineered gas transport system. 

➭ provide a direct comparison of the rate of steel corrosion under biotic 

and abiotic conditions. 

➭ probe the inactivation of microbial activity in a bentonite buffer. 

 

 



In situ bioreactor: H2 injection in the subsurface 
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Results 
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Results 
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2 days 
48 days 

101 days 

//localhost/Users/rizlanb/Master directory/current/NAGRA/bioreactor/MacQIIME/Krona/BRH3_gg_13_5.html
//localhost/Users/rizlanb/Master directory/current/NAGRA/bioreactor/MacQIIME/Krona/BRH9_gg_13_5.html
//localhost/Users/rizlanb/Master directory/current/NAGRA/bioreactor/MacQIIME/Krona/BRH17_gg_13_5.html


Engineered barrier experiment 
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GBM 
Granular 
Bentonite 
material 

➭ Used Febex bentonite 

 



Results 

7 

1.E+00

1.E+01

1.E+02

1.E+03

1.E+04

1.E+05

1.E+06

1.E+07

1.E+08

0 0.5 1 1.5 2

C
F

U
 a

er
o

b
es

/g

Measured Dry Density (g/cm3)

Salinity 0 g/L

Salinity 50 g/L

Salinity 100 g/L

Salinity 150 g/L

Salinity 200g/L

URL 240 0.72 g/L

URL 420 89.2 g/L

Dry Bentonite

From Stroes-Gascoyne et al 2010

1.E+00

1.E+01

1.E+02

1.E+03

1.E+04

1.E+05

1.E+06

1.E+07

1.E+08

0.00 0.50 1.00 1.50 2.00

C
F

U
 a

er
o

b
es

/g

Measured Dry Density (g/cm3)

Engineered Barriers 

Experiment Mont Terri 

URL

Dry Febex granules

1.E+00

1.E+01

1.E+02

1.E+03

1.E+04

1.E+05

1.E+06

1.E+07

1.E+08

0 0.5 1 1.5 2

C
F

U
 a

er
o

b
es

/g
Measured Dry Density (g/cm3)

Salinity 0 g/L

Salinity 50 g/L

Salinity 100 g/L

Salinity 150 g/L

Salinity 200g/L

URL 240 0.72 g/L

URL 420 89.2 g/L

Dry Bentonite

From Stroes-Gascoyne et al 2010

1.E+00

1.E+01

1.E+02

1.E+03

1.E+04

1.E+05

1.E+06

1.E+07

1.E+08

0.00 0.50 1.00 1.50 2.00

C
F

U
 a

er
o

b
es

/g

Measured Dry Density (g/cm3)

Engineered Barriers 

Experiment Mont Terri 

URL

Dry Febex granules

- Culturability decreases with dry density (= MX-80) 
- But higher level of culturability for the Febex: 

- Different suction properties? 
- Different smectite content and structure? 
- Higher microbial load? 
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Proposal for future research  

➭ Dedicated experiments for microbial 

investigations 

• Borehole drilled under anoxic and ‘sterile’ 

conditions 

• Recirculation of the porewater to the 

surface for experiments 

• Modular design of experiments allowing 

easy access for sampling 
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Proposal for future research  

 

➭ Investigation of the rate of H2 consumption under repository relevant conditions 

(engineered gas transport system) 
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Proposal for future research  

 

➭ Investigation of the impact of microbially induced corrosion on the rate of steel corrosion 
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Major issues 
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➭Measure relevant rates for microbial processes so they can be incorporated into 

models (H2 consumption, CH4 production, steel corrosion, organic degradation) 

 

➭ Quantify microbial survival under repository conditions- need to evaluate 

changes in the microbial community rather than enumeration 

 

➭ Common design for experiments related to microbial processes applied to 

different barrier types, different host rocks, and different waste types 

 

➭ Key concept: focus on repository relevant conditions and the need for in situ 

experiments designed for microbial investigations 

 

 


