
Svensk Kärnbränslehantering AB
Swedish Nuclear Fuel
and Waste Management Co
Box 5864
SE-102 40 Stockholm Sweden
Tel 08-459 84 00

+46 8 459 84 00
Fax 08-661 57 19

+46 8 661 57 19

International
Progress Report

IPR-00-19

Äspö Hard Rock Laboratory

Microbial oxygen reduction during
the REX field experiment

S Kotelnikova, K Pedersen

Göteborgs Universitet

May 2000












































































































































	Abstract
	Summary and conclusions
	Table of content
	1 Introduction
	2 Subjects of research
	3 Objectives addressed during the test
	4 Description of experimental procedures
	4.1 Sampling
	4.2 Total microbial oxygen reduction
	4.2.1 Microcosm experiments
	4.2.2 Calculations of oxygen uptake in the microcosm experiment in vitro
	4.2.3 Microbial oxygen reduction coefficient (MORC)


	5 Results
	5.1 Microbial characterisation of groundwater at the REX site KA2861A and KA2862A (March - April 1998)
	5.1.1 Gas content of the REX groundwater
	5.1.2 Total number of microorganisms
	5.1.3 In vitro  microbial oxygen reduction in groundwater at the site before REX experiment
	5.1.4 Effect of uranin on microbial oxygen reduction
	5.1.5 Effect of the mineral phase addition from the core granite on microbial oxygen reduction

	5.2 Microbiological control during the REX field experiment (July 1998 - March 1999)
	5.2.1 Total microbial number dynamic in the REX chamber in a course of oxygen injections
	5.2.2 Structure of the microbial community in the REX site groundwater during the REX experiment

	5.3 Comparsion of microbial numbers observed during the REX in situ and Replica experiments
	5.4 In vitro microbial oxygen reduction in the groundwater during the REX experiment
	5.5 Change of pH during in vitro oxygen reduction experiments
	5.6 Attached microorganisms in the REX system 
	5.6.1 The REX PEEK tube microflora
	5.6.2 Microbiological analyses of the drill core and gold cap after termination of the in situ REX experiment

	5.7 Inhibition of microbial reduction of oxygen in the REX chamber
	5.7.1 The inhibition of the unattached cells in the REX chamber and KA2862A under period 990510-990811

	5.8 Modelling of oxygen reduction for the in situ experiment and microbial contribution

	6 Discussion
	6.1 Structure and succession of microbial population in the groundwater
	6.2 Microbial effects on pH
	6.3 Dissolved organic carbon in the groundwater and microorganisms
	6.4 Iron-reducing bacteria
	6.5 Microbial activity in the groundwater
	6.6 Microbial reduction of oxygen
	6.7 What kind of microorganisms was responsible for oxygen reduction during the REX experiment?
	6.8 Attached microflora
	6.9 Modelled reduction of oxygen by unattached and attached microorganisms

	7 References
	8 Appendix



