
Second International Symposium on
Environmental Biotechnology

A three-day symposium organised by the Institution of Chemical Engineers in conjunction with the European
Federation of Biotechnology — Environmental Biotechnology Working Party, and held in Brighton, UK,
4-6 July 1994.

Copyright © 1994 Institution of Chemical Engineers
A Registered Charity

ISBN 0 85295 332 1

Published by
Institution of Chemical Engineers
Davis Building
165-189 Railway Terrace
Rugby, Warwickshire<CV21 3HQ, UK

Printed in the UK by Chameleon Press Ltd, 5-25 Burr Road, Wandsworth, London SW18 4SG



Contents

Monitoring and control

1. Keynote paper
Genes and proteins for detecting heavy metals: from molecular biology to practical solutions?
N.L. Brown (University of Birmingham, UK) 1

2. Simultaneous determination of inhibition kinetics of carbon oxidation and nitrification with the
RODTOX biosensor.
Z. Kong, P. Vanrolleghem, P. Willems and W. Verstraete (University of Gent, Belgium) 4

3. Use of n-t-BOC-n-nitrophenyl ester as a chromogenic substrate in a sensor for the detection of
airborne protease.
R.H. Cumming, I. Nitescu (University of Teesside, UK) and F.J. Rowell (University of Sunderland,
UK) 7

New processes

4. Keynote paper
Membrane bioreactors for wastewater treatment.
T. Stephenson and M. Pankhania (Cranfield University, UK) 10

5. Microbial deproteinisation of waste prawn shell.
R.O. Bustos and M.G. Healy (Queen's University of Belfast, UK) 13»

6. Bioremediation of pentachlorophenol (PCP) contaminated soil with 'shiitake' mushroom
(Lentinus edodes).
B.C. Okeke, J.E. Smith, A. Paterson and I.A. Watson-Craik (University of Strathclyde, UK) 16

7. Novel on-line, non-disruptive technique for determination of membrane attached biofilm
thicknesses.
L.M. Freitas dos Santos and A.G. Livingston (Imperial College London, UK) 19

*8. Biological soil treatment — state of the art.
V. Schulz-Berendt (Umweltschutz Nord, Germany)

Interfaces

9. Keynote paper
Biodegradation of poorly water soluble compounds in biphasic aqueous-organic systems.
J.L. Lebault, M. Nonus and A. Ascon-Cabrera (Universite de Technologie, France) 22

10. Removal of dilute organics from industrial wastewaters: extraction of 3,4-dichloroaniline using
colloidal liquid aphrons.
G.J. Lye, L.V. Poutiainen and D.C. Stuckey (Imperial College London, UK) 25

11. Influence of surface-active compounds on the bioavailability of PAH.
F. Volkering, A.MDBreure and J.G. van Andel (National Institute of Public Health and
Environmental Protection, The Netherlands) 28



Fundamentals

12. Keynote paper
Environmental biotechnology — present role and future prospectives.
B.M.Frosie\\(IVL-Swedish Environmental Research Institute, Sweden) 31

13. The effect of household chemicals on municipal solid waste (MSW) digestion.
G. Purdom and P. Mistry (AEA Technology, Biotechnology Services, UK) 34

14. Combined photochemical and biological treatment of off-gases.
J.W. van Groenestijn, H.J. Doddema, H. Kok and T.P.M. Koster (TNO Departments of
Environmental Biotechnology, The Netherlands) 40

15. The need for the development of a research sector on environmental biotechnology in future
European programmes.
I. Economidis (European Commission, DGXII, Belgium) 43

16. Bioenergetic aspects of converting organic pollutants by microbial activities.
W. Babel and R.H. Muller (Centre for Environmental Research, Leipzig-Halle Ltd, Germany) 46

Higher organisms

*17. Keynote paper
B. Mattiasson (University of Lund, Sweden)

18. Minimization of sludge production in aerobic treatment by use of predators.
T. Welander and N.M. Lee (Lund University, Sweden) 46

19. Earthworms and soil rehabilitation after opencast mining for coal.
J. Scullion (University of Wales, UK) • 49

N, P and S removal

20. Keynote paper
High rate nitrification with artificially immobilized nitrifying bacteria.
E.J.T.M. Leenen, J. Tramper and R. Wijffels (Wageningen Agricultural University,
The Netherlands) 52

21. Nitrification of ammonia polluted air in trickling filters.
M.C.J. Smits, S.P.P. Ottengraf and J.C. van den Heuvel (University of Amsterdam, The
Netherlands) 55

22. The effect of sulfate reducing bacteria on the treatment performance of aerobic biofilm
reactors.
P. Lens, W. Verstraete (University Gent, Belgium), A. Massone and A. Rozzi
(Politecnico di Milano, Italy) 58

23. Bioelectrocatalytical removal of nitrate in drinking water, process water and waste water.
J.P. van der Lugt and W. Somers (TNO Nutrition and Food Research, The Netherlands) 61

24. Biological nitrogen and phosphorus removal from municipal wastewater by an anaerobic-
anoxic process with side biofilm nitrification.
P. Jenicek, J. Wanner (Institute of Chemical Technology—Praha, Czech Republic),
G. Bortone, R. Saltarelli, A. Tilche (ENEA, Italy) and J. Cech (Hydrotech s.r.o, Czech Republic) 64

V I



Poster papers

*25. Acidophilic microbial communities: candidates for bioremediation of acidic mine effluents.
D.B. Johnson, T.A. Bridge and P. Nicolau (University of Wales, UK)

26. Bacterial stress and biodegradation.
D. Toth, B. Polek and E. Karelova (Slovak Academy of Sciences, Slovakia) 67

27. Biodegradation of 3-chlorobenzoate at low concentrations: transformation kinetics and residual
concentrations.
M.E. Tros, G. Schraa and A.J.B. Zehnder (Wageningen Agricultural University, The Netherlands) 70

28. Biodegradative properties of alkaliphilic microorganisms from building materials of herbicide
production plants.
R.H. Muller and W. Babel (Centre for Environmental Research, Leipzig-Halle Ltd, Germany) 73

29. Biological removal of cyanide and organics from wastewaters.
J. Nozaki, J.C.R. Azevedo and E.M. Dos Reis (FUEM, Brazil) 76

30. Bioremedation of contamination in soil, sediments and water resulting from lignite pyrolysis.
U. Stottmeister, G. Martius, J. Porschmann, E. WeiBbrodt, P. Kuschk, H. Seidel and
H. Hoffmann (Centre for Environmental Research, Germany) 79

31. Bioremediation of soil pollution at a water protection area — an ecological and economical
advantageous solution.
B. Daei and R. Eisermann (XENEX Gesellschaft, Germany) 82

32. Biosorption and flotation for metal effluent treatment.
K.A. Matis, A.I. Zouboulis (Aristotle University of Thessaloniki, Greece) and I.C. Hancock
(University of Newcastle-upon-Tyne, UK) 86

33. Biosorption for the removal of heavy metals from industrial wastewaters.
M.W. Wilson and R.G. Edyvean (University of Leeds, UK) 89

34. Clean-up of PAH-polluted dredging sludges in bioreactors.
G.C. Stefess, A.M. Breure and J.G. van Andel (National Institute of Public Health and
Environmental Protection, The Netherlands) 92

35. Determination of biomass viability based on ATP and oxygen uptake measurements.
P. Gikas and A.G. Livingston (Imperial College London, UK) 95

36. Detoxification of point source industrial wastewaters using an extractive membrane
bioreactor — membrane mass transfer.
P.R. Brookes and A.G. Livingston (Imperial College London, UK) 98

37. Effect of temperature on the thermophilic anaerobic acidification of sucrose.
G. Ghosh, J.B. van Lier and G. Lettinga (Wageningen Agricultural University, The Netherlands) 101

38. Hydrocarbon assimilation and biosurfactant production in Tn10 induced Pseudomonas
aeruginosa K3 mutants.
Q.M. Khan, M. Faiz, S. Iqbal, Z.M. Khalid and K.A. Malik (National Institute for Biotechnology
and Genetic Engineering, Pakistan) 104

39. Inhibition of Botrydial biosynthesis: an approach to the synthesis of selective fungicides.
I.G. Collado, J.M. Cantoral, R. Hernandez, L. Rebordinos and R. Duran (Universidad de C&diz,
Spain) 107

40. Inhibition of ferrous iron oxidation by aejdophilic bacteria by some coal water mixture
dispersants.S.I. Hogg, A.J.M. Jones and M. Lott (University of Glamorgan, UK) 110



41. In-situ biological treatment of mixed organic contaminants in chalk: laboratory studies.
B. Croft, R. Brookes, P. Watkiss and D.L. Oakley (AEA Technology, UK) 113

42. Investigations into the use of linseed flax straw for the removal of metals from waste water.
D.T. Taylor and R.G. J. Edyvean (University of Leeds, UK) 116

43. Isolation and characterization of a pentachlorophenol-degrading bacterium.
Y.P.C.M. van Gestel, A.M. Breure, J.G. van Andel and M. Rutgers (National Institute of Public
Health and Environmental Protection, The Netherlands) 119

44. Laboratory studies on the toxicity of 2-mercaptobenzothiazole.
H. De Wever and H. Verachtert (Laboratory for Industrial Microbiology, Belgium) 122

45. Mass transfer in an artificial biofilm.
E.E. Beuling, S.P.P. Ottengraf and J.C. van den Henvel (University of Amsterdam,
The Netherlands) 125

46. Microbial degradation of 2-hydroxybenzothiazol.
H. De Wever, E. De Man and H. Verachtert (Catholic University of Leuven, Belgium) 128

47. Microbiological and biochemical analysis of biocenoses of native and polluted terrestrial
ecosystems.
L. Wunsche, V. Riis, D. Miethe and W. Babel (Centre for Environmental Research
L eipzig-Halle Ltd, Germany) 131

48. Nitrification at low temperatures.
K. Ostgaard (University of Trondheim, Norway), N. Lee and T. Welander (Lund University,
Sweden) 134

49. Performance of floating and sunken media upflow biological aerated filters.
A. Mann, C. Fitzpatrick and T. Stephenson (Cranfield University, UK) 138

*50. Remediation of contaminated soils and waste materials — bioleaching and biosorption of
metals EC STEP project 900-428.
J. J.D van der Steen and J. Doddema (TNO Environmental and Energy Technology, The
Netherlands)

51. Survival and the proteosynthetic activity of the starved wild-type and mutant vibrio strains.
B. Polek, P. Ferianc, E. Karelova, J. Godocikova and D. Toth (Slovak Academy of Sciences,
Slovakia) 141

52. Suspended-carrier biofilm processes for treatment of pulp and paper industry wastewaters.
P. Yu, A. Malmqvist (A'NOXAB, Sweden) and T. Welander (Lund University, Sweden) 144

53. The application of the Cass™ sequencing batch reactor to meeting modern-day discharge
consent limits.
M. Goronsky (Transenviro Inc. USA) and A.J. Barker (Babcock Water Engineering Ltd, UK) 147

54. The centre for environmental biotechnology — a new technology transfer institution in
Germany.
G. Martius, T. Munker (UFZLeipzig-Halle GmbH, Germany) and D. Sell (DECHEMA,
Germany) 150

55. The combined effect of influent quality and anoxic selector on activated sludge settleability.
M.-P. De Poorter, F. Torfs, H. Bogaert and W. Vestraete (University of Gent, Belgium) 152



56. The degradation of anthracene by a Pseudomonas sp and Pseudomonas mendocina at low
temperature.
K. Lisowksa, L. Sedlaczek (University of Lodz, Poland), I. Persson, B. Hahn-Hagerdal
(University of Lund, Sweden), A. Rumijowska and P. Parniewski (Polish Academy of Science,
Poland) 155

57. The microbial ecology of cemented low and intermediate level radioactive waste.
G.J. Holtom, N. O'Kelly, A. Rosevear, E. Walter (AEA Technology, UK), W.G. Grant,
D. Widdowson and J. Malpass (University of Leicester, UK) 158

58. The Nutristat: a substrate concentration-controlled continuous culture as a tool to grow
bacteria on toxic compounds.
M. Rutgers, A.M. Breure and J.G. van Andel (National Institute of Public Health and
Environmental Protection, The Netherlands) 161

59 The problem of determination of the measure of detoxifying action in environmental
biotechnology.
N.V. Sokolov (Water Problems Institute, Russia) 164

Not available at time of printing


