FINAL PROGRAMME, 

Second International Conference on the recovery of phosphorus from sewage and animal wastes

Golden Tulip Leuwenhorst Conference Centre Hotel, Noordwijkerhout
12 & 13 March 2001 (site visit 14 March 2001)
Monday 12th March 


Plenary session in Auditorium

9h30 

Opening - Official welcome from the conference organisers CEEP, CIWEM and STOWA
Jacques Leenen, Director, STOWA, The Netherlands Water Research Board

9h40 

Recovery from sewage: where and why?

9h45 
A broad view: phosphorus recovery is today included in UK Environment Agency policy 

– why ?

Nina Sweet, Bob Robinson, Simon Leaf, UK Environment Agency

10h10
Implications of within-wwtp P-recovery for biosolids management: biosolids volumes, P:N ratio and recycling (agronomic, LCA and economic implications) – an European perspective
Tim Evans, CIWEM (Chartered Institution of Water and Environment Management)

10h40

Coffee break in the F-Lounge


Plenary session in Auditorium

11h00 

Technical and economic feasibility of recovery: case studies

11h00 
Boundary conditions for recovered phosphates to be useable for industrial recycling at Vlissingen
Willem Schipper, Thermphos International, The Netherlands

11h20 
Assessing the potential of full-scale P-recovery by struvite formation
Yasmin Jaffer, Pete Pearce, Thames Water UK

11h45
Phosphorus recovery in wastewater treatment plants
Bernd Heinzmann, Berlin Wasser Betriebe, Germany

12h10 

Questions to the morning’s speakers and discussion

13h45–15h15
Parallel sessions in Auditorium, room C6, room H4

Implications for the quantity, quality and disposal of sewage sludge; regulatory issues,  

Room C6 Chair: Tim Evans, CIWEM

Introductory presentations: 
Implications of P-recovery for sludge production and management
Nicolas Jeanmaire, Office International de l'Eau, France

Sludge production related to P-removal


Etienne Paul, INSA Toulouse, France

Swedish policy on phosphorus recovery
Bjorn Wallgren, Swedish Environmental Protection Agency, Sweden

Struvite deposit issues and implications of P-recovery for EBNR operation optimisation and 

bio-P sludge handling

AUDITORIUM   Chair: Pete Pearce, Thames Water, UK

Introductory presentations: 
Sewage treatment and methods for phosphate recovery in BCFS process
Marc van Loosdrecht, Delft Technical University, 
and Frank Brandse, Waterboard Reest en Wieden, The Netherlands
Refixation of phosphates released during bio-P sludge handling as struvite or aluminium phosphate
Norbert Jardin, Rurhverband Planungsabteilung, Essen, Germany
Struvite deposit problems, causes, avoidance, implications for P-recovery
Simon Parsons, Cranfield University UK

15h15–15h30
Coffee and tea break in the F-Lounge

15h30–17h30
Parallel sessions in Auditorium, room C6, room H4

Possibilities for recovering P from sludges (including iron containing) and from ash 



Room C6  Chair : Willem Schipper, Thermphos

Introductory presentations: 

Effects of wastewater treatment technology on P-recovery from sludge and ash
Bengt Hultman, Swedish Royal Institute of Technology, Sweden


Recovery of phosphorus from sewage

Bram Klapwijk, Wageningen Agricultural University, The Netherlands


Phosphate availability for beneficial use in biosolids products


Fiona Hogan, WS Atkins, United Kingdom


Phosphate recovery from iron phosphate sludges

Jan Suschka, Lodz Technical University Bielska Biala, Poland

Calcium phosphate precipitation chemistry and reactor design

Room H4 Chair : Eva Valsami Jones, Natural History Museum London, UK

Introductory presentations: 

The influence of organic ligands on calcium phosphate precipitation
Jacqueline van der Houwen, Natural History Museum London
Precipitation of calcite in the presence of inorganic phosphates
Lorraine Plant, Alan House, Centre for Ecology and Hydrology UK, joint calcium phosphate chemistry research with Reading University

Current knowledge of calcium phosphate chemistry and in particular solid surface – water interface interactions 

Petros Koutsoukos, Patras University Greece
Development of artificial seed crystal for crystallisation of calcium phosphate
Katsumi Moriyama, Kyushu Kyoritsu University, Kitakyushu, Japan



The effects of pH and Ca/P ratios on the precipitation of calcium phosphates


Yonghui Song, Hermann Hahn, University of Karlsruhe, Germany
Struvite precipitation chemistry and reactor design



Auditorium  Chair: Simon Parsons, Cranfield University UK

Introductory presentations: 

Struvite characterisation and control         

Kurt Ohlinger, California State University, Sacramento, USA

Kinetic model of struvite precipitation from sewage liquors 



Mark Wentzel, Cape Town University, South Africa
Problems of dissolution and crystallisation of struvite


Dalibor Matysek, Ostrova Technical University, Czech Republic,
Recovery of ammonia as struvite from anaerobic digester effluents 

Ipek Çelen, Gebze Institute of Technology, Turkey

Conditions influencing the precipitation of struvite 


Ian Stratful, Imperial College London, UK

17h30–18h30
Poster session in the F-lounge (refreshments)
and
Demonstration of the “Struvite 3.1” computer model of struvite precipitation as applicable to P-recovery. Mark Wentzel, Cape Town University, South Africa

Experimental investigation of effective and economic pathways to recover phosphates from return active sludge
Alice Crook, Anglian Water, UK 

Pilot plant tested in a dozen sewage works and farms for recovering phosphates from wastewaters and liquid manures by struvite precipitation
Rainer Schulze-Rettmer, consultant chemist, Aachen, Germany

In-situ reduction of soluble phosphorus in liquid swine waste slurries
Robert Burns et al., University of Tennessee, USA

Removal of phosphates and ammonia from waste water resulting from the production of carmin red dye from cochineals
Gara Villalba Mendez et al., Dept. Chemical Engineering, University of Barcelona

Phosphate recovery following biological aerobic treatment of pig slurry
Marie-Line Daumer, CEMAGREF, Rennes, France

Recovery of phosphorus from waste activated sludge using selective adsorbents
Tomotake Takai et al., Takeda Chemical Industries and Tsukishima Kikai Co., Ltd., Japan

P-recovery research resources at IMAG/Wageningen Agricultural University, Holland
Dick Starmans, Wageningen Agricultural University 

Phosphorus accumulation on dairy, poultry and swine farms: can struvite recovery help?
Robert Mikkelsen, N. Nelson, D. Tarkelson, North Carolina State University, USA

A novel approach to the production of wastewater sludges for phosphate recovery
Paul Devine, Queen’s University Belfast, Northern Ireland

Fundamental chemistry and control of struvite precipitation
James Doyle, Cranfield University, UK

Recovery of phosphorus from pig slurry
Julian Greaves, Institute of Grassland and Environmental Research, UK

Tuesday 13th March

08h30

Plenary session in Auditorium
What is the fertiliser value of recovered phosphates?

Plant availability of sewage-recovered iron phosphates - results of pot trials

Elisabeth Kvarnström, Lulea University of Technology, Sweden
09h10

Presentation of conclusions from Monday's workshops – questions – discussion

10h00 

Brief presentations of P-recovery reactor operating experiences, questions, discussion
Struvite crystallisation in sludge dewatering supernatant using air-stripping : the new full-scale plant at Treviso sewage works, Italy.

Paolo Battistoni et al., Ancona University, Italy
3 years operating experience selling recovered struvite from full-scale plants 

Yasanori Ueno, Unitika Ltd., Japan

Full scale calcium phosphate recovery plant operation at Geestmerambacht, in Holland

Simon Gaastra, Waterboard Uitwaterende Sluizen in Hollands Noorderkwartier, 

The Netherlands
P-recovery by the crystallisation process: experience and developments 

Pieter Piekema, DHV Water BV, The Netherlands



Struvite recovery from wastewater having low phosphate concentration



Fumio Mishina, Japan Institute of Wastewater Engineering Technology, and Satoru Ishiduka,




Kurita Water Industries, Japan

Full scale plant recovering iron phosphate from sewage at Helsingborg, Sweden


Ingmar Karlsson, Kemira Kemi Kemwater, Sweden
Pilot plant using seawater as a magnesium source for struvite precipitation
Yoshiharu Nawamura, Nishihara Corporation Ltd, Japan

12h40

Questions and discussion

14h00–15h30
Parallel sessions in Auditorium, room C6, room H4
Economic feasibility of phosphate recovery from sewage


Room C6


Chair: Paul Roeleveld, STOWA, The Netherlands

Introductory presentations: 

Economic/ environmental costs assessment of phosphate recycling possibilities at Thermphos' plant, Vlissingen, The Netherlands
Berend Potjer, CE (Solutions for environment, economy and technology), Delft, 

The Netherlands


Logistical and life cycle analysis feasibility of P-recovery


Mark Scrimshaw, Imperial College, London, United Kingdom

Logistic and economic feasibility perspectives for P-recovery from sewage in Holland
Ferdinand Kiestra, Haskoning Ingenieurs- en Architectenbureau, The Netherlands
Making a business from struvite crystallisation for wastewater treatment


Elisabeth von Münch, Brisbane Water, Australia
P-recovery from animal wastes, food factory wastes and other streams



AUDITORIUM


Chair: Leo van Ruiten, Van Ruiten Adviesbureau, The Netherlands

Introductory presentations: 

P-recovery in a poultry litter power plant
Hans de Haan, Stichting DEP, The Netherlands

Mobile plant for animal wastes (membrane separation - struvite precipitation)
Kai Höhn, Frauhofer Gesellschaft ICT, Berghausen, Germany

Struvite precipitation from industrial and landfill waste streams
Olcay Tünay, Istanbul Technical University, Turkey
Overview of initiatives in Europe to develop phosphate recovery from separative urine streams
Jac Wilsenach, Delft Technical University, The Netherlands
Pilot studies into phosphate and nitrogen recovery and recycling from human urine
Zsófia Bán, Göteborg University, Sweden
Treatment of pig manures

Julian Greaves, Institute of Grassland and Environmental Research, United Kingdom

Characterisation of waste solutions to determine optimised P-recovery
Kelvin Webb, King’s Lynn Borough Council Environmental Health Dept., UK, 

Phosphate recovery via precipitation from anaerobically treated manure waste waters


Sergey Kalyuzhnyi, Moscow State University

Innovative processes to combine P-removal with P-recovery

Room H4

Chair: Bill Duley, Rhodia Consumer Specialities Limited, United Kingdom
Introductory presentations: 

Anaerobic digestion of phosphorus rich liquors


Andrew Wheatley, Loughborough University, United Kingdom

Biologically driven phosphate precipitation in bio-P sludges


Elaine Dick, Paul Devine, Queen's University Belfast/Questor Centre, Northern Ireland

Integrated bio-P/reversible phosphate adsorption process


Tom Arnot, Saravanan Subramanian, Bath University, United Kingdom

Ultimate removal and recovery of phosphate with a new class of polymeric sorbents


Arup SenGupta, Lehigh University Bethlehem, Pennsylvania, USA

REM-NUT ion exchange plus struvite precipitation process_


Lorenzo Liberti, Bari Polytechnic University, Italy

15h30-16h00
Coffee break in the F-lounge



Plenary session in the Auditorium

16h00
Plenary conclusions from workshops, discussions and questions
Debate: what areas of R&D are priorities for P-recovery development? 
How to facilitate its happening?

17h00

Conference conclusions

Wednesday 14th March – site visits

