MSc Environmental Engineering Projects 2004 – 5
Prof  GK Anderson tbc

Prof  T Donnelly tbc

P J Sallis
1. Simple ceramic water filters for developing countries- 1. Assessing the feasibility of fabricating simple asymmetric ceramic filter membranes for use in point-of-use water filters. (PJS)
2. Simple ceramic water filters for developing countries- 2. An evaluation of the effects of clay:sand  ratios and admixture composition on the filtration characteristics of point-of-use water filters. (PJS)
3. Simple ceramic water filters for developing countries – 3 . Relationship between viral and bacterial removal efficiencies, ceramic porosity and filtration flow rate. (PJS)
4. Point-of-use sand filtration: An investigation into the production and use of carbon-coated sand as a bacterial adsorbent for water treatment in developing countries. (PJS)
5. Assessing the performance of suspended and particulate ferric hydroxides as bacterial adsorbents for water treatment in developing countries. (PJS)
6. The influence of process conditions on the rate and efficiency of aerobic granulation in laboratory-scale sequencing batch reactors (SBR). (PJS)
7. The effect of coagulants and micro-particulate nuclei on the rate and efficiency of aerobic granulation in laboratory-scale sequencing batch reactors (SBR). (PJS)
8. A comparison of the kinetics of trichloroacetate degradation by photocatalysis, advanced oxidation and reductive dechlorination. (PJS)
9. Intensification of FMD Landfill Stabilisation Processes – Enhancing in situ rates of protein degradation in bench-scale leach-beds coupled to an upflow anaerobic sludge bed (UASB) reactor.   
Dr C A Weatherell

10 Effect of turbidity on pathogen removal by sari filtration

(supervised by Dr Charlotte Weatherell)

Filtering water through several layers of old sari cloth can be a cheap and effective method of household water treatment.  The removal of bacterial pathogens by this method has been found, in some cases, to be better for turbid water.  This project will involve laboratory experiments to test the effect of the concentration, size, and type of suspended solids or turbidity on faecal coliform removal by sari filtration.

11 Effect of colour and turbidity on pathogen removal by solar disinfection

(supervised by Dr Charlotte Weatherell)

Storing water in clear plastic bottles exposed to sunlight can be a cheap and effective method of household water treatment in hot climates.  The inactivation of bacterial pathogens by this method has been found to be best in clear water with low turbidity or suspended solids concentration.  This project will involve laboratory experiments to test the effect of the colour, turbidity and suspended solids concentration on faecal coliform reduction by this method.

12 Comparison and combination of low-cost household water treatment methods

(supervised by Dr Charlotte Weatherell)

Boiling, chemical disinfection, sari filtration, solar disinfection, ceramic filters and sand filters are all low-cost methods that are used in household water treatment.  Each method has its advantages and disadvantages, and a combination of two of more methods may prove to be the most successful at pathogen removal.  This project involves laboratory experiments to compare standard application of some of these methods for their ability to remove faecal coliforms.  On the basis of these results, a few combinations of these methods will be proposed and tested.

13 Effect of organic loading and light intensity on algal concentration in waste stabilisation and high-rate algal ponds
(supervised by Dr Charlotte Weatherell)

Algae play several key roles in conventional waste stabilisation ponds and high-rate algal ponds.  The concentration of algae is known to be affected by the light intensity and organic load on the pond, but this effect has not been systematically investigated under controlled conditions.  This project will involve the design, operation and sampling of a number of laboratory-scale ponds subjected to selected daytime light intensities and COD loading rates.  The effect on algal concentration will be tested by measuring chlorophyll a concentrations at regular intervals.

14 Effect of organic loading and light intensity on photosynthetic parameters in waste stabilisation and high-rate algal ponds

(supervised by Dr Charlotte Weatherell)

The relationship between subsurface light intensity and algal photosynthesis is important in conventional waste stabilisation ponds and high-rate algal ponds, and can be defined by the photosynthetic parameters Pmax and .  A laboratory method has been developed for measuring photosynthesis under varying light and controlled conditions, and estimating Pmax and  values of pond samples.  The method uses a DO meter, slide projector, stirrer and water bath.  This project involves taking regular samples from the laboratory ponds of the previous project, and using the above apparatus to estimate the photosynthetic parameter values, in order to investigate the relationship between these values and the COD loading and daytime surface light intensity on the ponds.

15 Diurnal variation of algal concentration in waste stabilisation and high-rate algal ponds

(supervised by Dr C A Weatherell)

A field sampling programme revealed distinct diurnal variations in the chlorophyll a concentration of a waste stabilisation pond system.  This observation was derived from a single sampling programme in one tropical unmixed waste stabilisation pond system, although there is evidence to support it in other relevant research on algal photosynthesis and waste stabilisation ponds.  However, there is a theory that cellular chlorophyll a concentration may exhibit diurnal variation, while cell numbers or total biomass might not.  This project involves sampling from the laboratory ponds of the previous projects at regular intervals throughout the day (and night), and analysis of cell numbers and total biomass in addition to chlorophyll a concentration.  Some sampling of pilot ponds at Esholt might also be appropriate.
16 Constructed wetlands in Mexico 

(supervised by Mr Nelson Cabellero & Dr Charlotte Weatherell)
There is a potential opportunity for up to 3 students to work on a new phase of a constructed wetland project which starts early next year, at the University of Yucatan in Merida.  Projects may include use of PCR to identify microorganisms in the wetlands.  Conversational Spanish would be useful, if not essential.

David Werner

17 Physical separation of carbon from contaminated soils/sediments
Supervisors: David Werner, Prof. D. Manning, Jon Aumônier

PAH in soils are often concentrated in carbon particles; coal, coke, char and tar. The same is true for PAHs, PCBs and DDT in contaminated sediments. Furthermore it has been suggested to sequester mobile PAHs, PCBs or DDT with carbon added to sediments.

The project aims to use physical separation techniques to remove a fraction from these soils, concentrated in PAH, from less contaminated silt or sand. This would reduce the costs for hazardous waste disposal and/or remediation efforts considerably. Size, density and surface properties can be used to separate the soil by; hydrocyclones, shaking tables or MGS (multi-gravity separator). This will be investigated to show what degree of separation is achievable with site soils and for carbon added to sediment.

18 Identification of the PAH-particle association in soils
Supervisors: David Werner, Bryn Jones(?) and Richard Tyson(?)
PAH in soils are often concentrated in carbon particles; coal, coke, char and tar. The same is true for PAHs, PCBs and DDT in contaminated sediments. The PAH-particle association determines the bioavailability of these contaminants and consequently the risk of exposure and the feasibility of bioremediation methods.
The project aims at identifying the specific type of carbon materials sorbing PAHs. This work includes micro-extraction methods for PAHs bound to particles and petrographic identification of the carbon materials.

19 Enhanced bioremediation of liquid tar residues

Supervisor:  David Werner and Martin Jones

This project will continue the investigation of a novel biodiesel method for enhancing the bioremediation of waste tar on land at a former colliery site. Preliminary studies indicate that treatment of tar contaminated soils with biodiesel results in significant enhancement of PAH removal from soil. The project aims to provide validation of the preliminary findings and will involve laboratory and greenhouse bioremediation experiments on tar contaminated soils.

The proposed work will test the hypothesis that biodiesel amendment and plants enhance the degradation of PAHs in soil by increasing PAH-availability and by stimulating microbial growth and biodiversity. For this purpose PAH-contaminated soil will be planted with grasses after amendment with biodiesel. Biodegradation of PAHs will be compared for soil without biodiesel amendment and without plantation, soil without biodiesel amendment and with plantation, soil with biodiesel amendment and without plantation and soil with biodiesel amendment and with plantation.

20 Enhanced bioremediation of solidified tar residues

Supervisor:  David Werner and Martin Jones

This project will continue the investigation of a novel biodiesel method for enhancing the bioremediation of waste tar on land at a former colliery site. Preliminary studies indicate that treatment of tar contaminated soils with biodiesel results in significant enhancement of PAH removal from soil. The project aims to assess the range of applications for this novel technology.

The proposed work will test the hypothesis that biodiesel amendment is sufficient to make PAHs in solidified tar bioavailable. For this purpose PAH-contaminated soil with solidified tar will be planted with grasses after amendment with biodiesel. Biodegradation of PAHs will be compared for soil without biodiesel amendment and without plantation, soil without biodiesel amendment and with plantation, soil with biodiesel amendment and without plantation and soil with biodiesel amendment and with plantation.

21 Risk assessment for bioremediation technologies
Supervisor:  David Werner and Martin Jones

This project will continue the investigation of a novel biodiesel method for enhancing the bioremediation of waste tar on land at a former colliery site. Preliminary studies indicate that treatment of tar contaminated soils with biodiesel results in significant enhancement of PAH removal from soil. The project aims to ascertain that this remediation technology does not result in an increased risk.

The proposed work will test the hypothesis that amendment of PAH-contaminated soil with biodiesel will not result in more contaminant leaching during bioremediation. PAHs leaching will be assessed for soil without biodiesel amendment and without plantation, soil without biodiesel amendment and with plantation, soil with biodiesel amendment and without plantation and soil with biodiesel amendment and with plantation. Furthermore, the bioavailability of PAHs in each soil will be assessed after treatment with Semipermeable Membrane Devices (SPMDs).

OTHERS (CEG)

22A   N dynamics on farms and the creation of a pilot wetland experiment to investigate denitrification rates.

Based at nafferton Farm (i,e a car would help)

Dr Paul Quinn
22B Phosphate recovery from woodchip corrals

MSc Project for 2005

SUMMARY

Woodchip corrals have been developed for wintering of beef cattle in Ireland and Scotland. A thick layer of woodchips provides a bed for digestion of cattle slurry. This has been shown to be a healthier environment for the cattle than overpopulated fields or covered sheds and also less costly. The final leachate from the woodchip bed remains high in phosphates and ammonia.

The project aims to show that phosphates and ammonia may be removed from this leachate by reaction with a magnesia source and precipitating struvite, (NH4MgPO4). Geochemical modelling will be used to assess the conditions for precipitation with a number of substrates materials. This will then be demonstrated in the laboratory and mineralogical study done on the resulting precipitates. Co-ordination of the work will done with the Scottish Agricultural College, who are conduction trials on leachate control from woodchip corralls.

ACTIVITIES

Literature Review

Geochemical Modelling

Laboratory trials

Mineralogy

Site Sampling

SUPERVISORS

Prof. D. Manning

Jon Aumônier

23 Characterisation and passive treatment options for zinc in process effluent and surface runoff from galvanising operations

MSc project for 2005

SUMMARY

Surface runoff water from galvanising operations often contain elevated zinc concentrations, which have a negative impact on the receiving waters. Little characterisation of these waters has been done to identify the distribution of zinc between solute, colloids and particulate. The reduction state of the zinc and biological availability are also not known. In addition many works have problems reducing their final effluent content below 1mg/l Zn.

The MSc project would involve obtaining samples from galvanising works (Corus – Corby & Shropshire Galvanising in Shrewsbury and possibly others). The analytical techniques required to fully characterise the samples would be researched from the literature and then applied in the laboratory in Newcastle. The suitability of passive remediation techniques such as anoxic limestone drains, sorbent materials or filter wetlands could then be assessed and possibly demonstrated using geochemical modelling.

ACTIVITIES

Literature review

Site sampling

Laboratory analysis

Ultra-filtration

Geochemical modelling

Laboratory trials

Possible site trials

SUPERVISOR

Jon Aumônier

24 Buffering of high pH leachate through wetlands and in-situ carbonation of steel slags.

SUMMARY

High pH (pH 9-13) calcareous leachates are a potential environmental problem from a number of industrial sources including steel slags.  Such leachates are characterised by high rates of precipitation of calcareous crystalline crusts.  Current work has assessed the feasibility of using wetlands for treating these leachates.  Previous evidence suggests that CO2 generated through microbial respiration in organic-rich wetland substrates promotes calcite precipitation and reduction in pH of the water. Existing slag tips also offer the opportunity for in-situ carbon sequestration.

The project will examine the hydrogeochemistry of the processes taking place in a wetland buffering leachate and also the conditions under which sequestration of carbon in existing tips may be accomplished through passive or active means. There is also scope for further vegetation studies within existing wetlands, calculating carbon budgets in a wetland buffering high pH leachate and examination of the microbiological activity accelerating the transfer of carbon.

ACTIVITIES

Literature Review

Geochemical Modelling

Laboratory Trials

Site work

SUPERVISORS

Will Mayes

Jon Aumônier

25 Mini Scoofi for recovery of minewater ochre

MSc project for 2005

SUMMARY

Removal of iron from minewater, or mining spoil leachate, has previously been demonstrated by processes based on surface-catalysed oxidation of ferrous iron (SCOOFI). Removal and disposal of ochre precipitated by these processes has proved problematic. The purpose of this project is to investigate a design of mobile processing unit, based on a lamella settler, which will allow removal of the ochre from the active surfaces by external agitation and concentration of the ochre as a slurry in a sump beneath for removal. 

The site trial, to be conducted at Kimblesworth, Durham will assess the performance of the unit under different flow conditions. Further laboratory work can be conducted to investigate process parameters in more detail and optimise material selection for the lamella plates.

ACTIVITIES

Literature Review

Geochemical Modelling

Site Trials

Ochre Morphology

SUPERVISORS

Adam Jarvis

Jon Aumônier

26 Removal of phosphate from sewage effluent using ochre pellets

MSc Project for 2005

SUMMARY

Ochre recovered from minewater treatment is effective as a sorbent material, in particular for phosphates. A pelletised form of ochre has been developed at Newcastle University for removal of phosphate from sewage effluent. Initial trials have proved successful.

The aim of this project is to show the efficiency of ochre pellets for removing phosphate from actual effluent on a continuous basis. A mobile trial unit exists which has been constructed for use at a Northumbrian Water Sewage Treatment Works. The project will examine the interaction between the ochre pellets and other constituents of the effluent. Detailed chemical analysis of the inflow and outflow will show the removal efficiency of the pellets for various constituent of the effluent. Examination of the pellets will determine the form in which this is captured.

ACTIVITIES

Literature Review

Site trials

Chemical Analysis

Mineralogy

SUPERVISORS

Paul Sallis

Jon Aumônier

27PHOSPHATE IN NATURAL WATER COURSES, THE POTENTIAL OF OCHRE PELLETS TO SEQUESTER

S. M. Bamforth; P. F. Quinn & J. Aumônier

Phosphate is a common contaminant in water courses such as streams, rivers and ditches with agricultural areas being a major diffuse source of phosphorus to these watercourses.  Although a certain concentration of phosphate is required to sustain the natural biota in watercourses, excess concentrations can lead to the widely occurring phenomenon of eutrophication.  

Phosphate is leached from agricultural land via two main routes- as dissolved (DP) and particulate (PP; often associated with colloids) fractions.  Riparian zones are areas of land at the interface between agricultural lands and waterbodies, and are often successful in removing both DP and PP fractions from agricultural run-off.  However, the long-term potential of riparian areas to act as a sink of phosphate is questionable. 

The main aim of this project is to assess the feasibility of a material developed by Newcastle University to be used in conjunction with these riparian zones to remove/reduce the concentration of DP and PP that enters natural watercourses.  This material is produced from iron ochre recovered from mine water treatment, and is pelletised to improve its hydraulic properties.  Laboratory trials have shown that these ochre pellets have a high potential to sorb dissolved phosphate.  

This project will assess the performance of these pellets in removing phosphate from watercourses.  Iron ochre pellet barriers have been constructed to treat the water at Nafferton Farm. Influent and effluent water needs to be characterised in detail (DP and PP, dissolved organic matter (DOM), pH, dissolved oxygen (DO) and conductivity). Particular emphasis will be placed upon the potential of iron to leach from these pellets, as microbial activity may lead to anaerobic sites within the barrier, and the microbial reduction of iron III to iron II (a soluble entity) from the pellets.  The diversity of micro- and macro-invertebrates (via kick-sampling) and the presence of key diatoms will be assessed downstream of the barrier to ensure that the pellets have had no negative effects on the stream biota. 

The project can be split into parts for 2 – 3 MSc students covering:

i) Laboratory trials

ii) Field work studying sediments and sediment reactions

iii) Field work studying the pellet interactions

KEY ACTIVITIES

· Literature review/location of suitable site to construct barriers.

· Geochemical analysis of untreated and treated water

· Biological analysis of treated water (micro- and macro-invertebrates and diatoms)

· Assessment of lifetime of these barriers in field (assess when will be a source of DP, PP and Fe rather than sink?)

Requires driving license

28 Physical separation of carbon from PAH contaminates soils

MSc Project for 2005

SUMMARY

Work conducted by David Werner and others has shown that PAH in soils, contaminated by coke production, is concentrated in carbon particles; coal, coke, char and tar. The same is true for PAHs, PCBs and DDT in contaminated sediments. Furthermore it has been suggested to sequester mobile PAHs, PCBs or DDT with carbon added to sediments.

The project aims to use physical separation techniques to remove a fraction from these soils, concentrated in PAH, from less contaminated silt or sand. This would reduce the costs for hazardous waste disposal and/or remediation efforts considerably. Size, density and surface properties can be used to separate the soil by; hydrocyclones, shaking tables or MGS (multi-gravity separator). This will be investigated to show what degree of separation is achievable with site soils and for carbon added to sediment.

ACTIVITIES

Literature Review

Laboratory trials

Organic analysis

Off site trials

Mineralogy

Site Sampling

SUPERVISORS

David Werner

Prof. D. Manning

Jon Aumônier

29 Mineral carbon sequestration in metallurgical slags

SUMMARY

Metallurgical slags have a significant content of anhydrous calcium and magnesium oxides. This presents the opportunity to use this material as a receiver for carbon dioxide sequestration by controlled carbonation reactions.

“Fresh” Steel slag must be “weathered” in order that it may be used as an aggregate material. This process may take from 6 months to two years and can have variable results. The weathering exposes calcium oxide to hydration which causes volume expansion on the slag. This expansion must be stabilised before the slag can be used as an aggregate. Carbonation of the slag would lead to stabilisation by the generation of carbonate minerals which would have the added advantage of lowering the pH of leachate from the slag. Reaction with CO2 near to its supercritical state in the presence of sufficient water would allow for rapid processing of the slag to an aggregate material with the added benefit of sequestering the carbon in a stable mineral form. 

The project would investigate the reaction conditions and rates of reaction using equipment in the Drummond building. The properties of the aggregate material generated would be studied and compared with existing weathered salgs. The life cycle impact of processing slag by this method could also be examined.

ACTIVITIES

Literature Review

Geochemical Modelling

Laboratory Trials

Process Life Cycle Impact Study

SUPERVISORS

Prof. D. Manning

Jon Aumônier

30 Sorption and transfer to mineral phases of phosphate and metals on ochre pellets

MSc Project for 2005

SUMMARY

Ochre recovered from minewater treatment is effective as a sorbent material, a pelletised form of ochre has been developed at Newcastle University to exploit this property in engineered systems. The ochre pellets have been shown to be effective in removing phosphates and some metals. Phosphates are initially sorbed to the surface of ochre grains within the pellets, it is then transferred to a mineral phase associated with the binding materials used in production of the pellets. The mechanism for metal uptake has not been examined.

The aim of this project is to investigate the mechanisms of phosphate and metal capture by the ochre pellets. The rate of transfer from surface to mineral phase for phosphates will be examined in the laboratory and the final phosphate mineral phases determined. For metals, an investigation will be made of saturation onto the ochre pellets and also the form metal surface complexes or minerals formed.

ACTIVITIES

Literature Review

Laboratory trials

Chemical Analysis

Geochemical modelling

Mineralogy

SUPERVISORS

Jon Aumônier

Lawrence Bowden

Overseas Projects
Spain (ERASMUS)

(funding available UK and EU students, Maximum 3 students)
Prof Juan Lema
University of Santiago de Compostela

A selection of  projects available
31. Bioremediation of soils polluted with PAH.

32. Anaerobic degradation of pharmaceutical compounds.

33. Monitoring and control of anaerobic digesters.

34. Granulation of aerobic sludge.

35. Membrane bioreactors for treatment of municipal wastewater
Other projects are possible from the extensive range of active projects, see 

http://www.usc.es/biogrup/biogroup.htm 

Initial Contact to Dr Paul Sallis 

Turkey

Project 36
INTEGRATED PHOTOCHEMICAL - BIOCHEMICAL TREATMENT OF TANNERY AND TEXTILE INDUSTRY AUXILIARIES

SUMMARY

Conventional stand–alone treatment technologies based on thermal, biochemical, chemical and photochemical destruction of contaminants found in water and wastewater have all several limitations in applicability, effectiveness and cost in the treatment of pollutants found in water and wastewater. In this context, of particular interest are chemical and photochemical “destructive” treatment options that are preferred to simple phase-transfer methods. Although each treatment procedure has its specific drawbacks, appropriate integration of the above-mentioned treatment alternatives ensure a fast and thorough detoxification, partial oxidation or even complete mineralization depending upon the severity of operating conditions (reaction pH, light intensity, the presence of a catalyst). Particularly the use of catalysts to enhance the process efficiency and selectivity, i.e. the desired end product yield (CO2 + H2O), has been a challenging aspect of recent research. Understanding the role, kinetics and reaction mechanisms of photochemically or photocatalytically activated heterogeneous and homogenous oxidation systems as well as the development of more efficient and radical treatment systems has thus become an integral part of industrial wastewater management. In this sense, one of the principal goals of the proposed project is to pioneer novel heterogeneous and homogenous photochemical/photocatalytic oxidation systems for the abatement of recalcitrant industrial pollutants. We propose that the optimized use of photochemically active catalysts in combination with catalyst supports also functioning as molecular sieves will enhance the oxidation rate & selectivity, improve biological treatability of the otherwise recalcitrant industrial pollutants thereby increasing the overall efficiency of integrated industrial wastewater treatment. The integrated treatment scheme will be demonstrated on representative, common auxiliary chemicals selected from the tannery and textile sectors.

Project 37
PHOTOCATALYTIC TREATMENT OF REFRACTORY AND/OR TOXIC ORGANIC POLLUTANTS USING TS-1 ZEOLITES (AND MESOPOROUS MOLECULAR SIEVES)

SUMMARY

During the past decades, serious environmental concern has led to extensive research into the removal of recalcitrant and/or toxic pollutants (chlorophenols, nitrophenols, salicylic acid, dichloroacetic acid, antibiotics, textile dyes, anionic and nonionic surfactants, antifouling agents, biocidal textile finishes, etc.) originating from industrial wastewater streams. In this context, of particular interest are chemical and photochemical “destructive” treatment options that are preferred to simple phase-transfer methods. Understanding the kinetics and reaction mechanisms of heterogeneous and homogenous photocatalysis as well as the development of more efficient treatment catalysts has become a challenging aspect of recent research. 

TiO2 in its pure or mainly anatase form is well known for its outstanding photocatalytic activity. However, more recently, the incorporation of titania into zeolites as well as molecular sieves for the photodegradation of organic pollutants has been investigated. Researchers have offered these options for several reasons (1) formation of ultra-fine titania particles (2) increased adsorption due to high surface area (3) higher acidity enhancing hydrogen absorption (4) less UV scattering as the main component of zeolites is silica.

In this sense, one of the principal goals of our project will be to pioneer novel heterogeneous and homogenous photocatalytic oxidation systems for the abatement of recalcitrant and/or industrial pollutants. Considering the above mentioned facts, our study will attempt to combine the advantages of both photocatalysis and zeolitic materials for pollution abatement. More specifically, Ti-loaded (incorporated) zeolitic supports will be synthesized, isolated and then tested on a variety of common organic industrial pollutants. The survey will start from relatively simple index pollutants (phenols) to more complex commercially important chemicals (antimicrobial agents, lipid lowering agents, dyestuffs, antibiotics, etc.) to assess the relative enhancement of oxidation and detoxification by each particular system relative to baseline experiments with TiO2/UV-A treatment.

Project 38.

DEVELOPMENT OF TOOLS AND GUIDELINES FOR THE PROMOTION OF THE SUSTAINABLE URBAN WASTEWATER TREATMENT AND REUSE IN THE AGRICULTURAL PRODUCTION IN THE MEDITERRANEAN COUNTRIES (MEDAWARE)
SUMMARY

Water is an environmental, social and economic asset and as such needs to be managed with the objective of conserving a common patrimony in the interests of the community at large. Thus it is necessary and important to guarantee water availability over time by means of sustainable forms of management, which will allow the Mediterranean countries to cope with present demands without jeopardizing environmental balance and the needs of future generations. The North African and Middle East Countries are characterized by the lowest per capita amount of water supply in the world, unequally distributed in space and time. The Mediterranean Water Chapter established in Rome in 1992 stressed the need to contribute towards the creation of new sources of water. The Declaration of the Euro-Mediterranean Ministerial Conference on local water management of Turin stressed the importance of integrating water resources management into sustainable development policies. It also stated the need for a participatory approach that had to be encouraged involving civil society, including water users and organizations at local, regional and national level. Another main aspect of this declaration is the statement that water scarcity could be alleviated through mobilization of non-conventional water resources, such as reuse of wastewater. Another problem that these countries face is that there are no sufficient systems for urban wastewater treatment. Raw sewage is deposited into the sea, rivers, and pits or used for irrigation purposes endangering human health and environment as a whole. According to the Barcelona Declaration the Mediterranean cities that do not belong to EU and that have a population of more than 100,000 inhabitants must have installed adequate water treatment systems to treat their sewage by the year 2005, while those having a population of more than 50,000 inhabitants must do so by the year 2010. 

The beneficiary countries are Cyprus, Jordan, Morocco, Lebanon, Palestinian Authority and Turkey. These countries are all represented in the consortium of this project proposal as follows: Agricultural Research Institute of Cyprus (Cyprus), Jordan University of Science and Technology (Jordan), University of Chouaib Doukkali (Morocco), The American University of Beirut (Lebanon), Ministry of Environmental Affairs (Palestine), Istanbul Technical University (Turkey), The Middle East Technical University (Turkey). The two EU countries that participate in this project proposal are: Greece represented by the Technical University of Athens (Unit of Environmental Sciences, UES) and a non-profit organization namely Prospect Systems and Spain by the Centro de Automatizacion, Robotica y Technologias de la Informacion y de la Fabrication. The main objectives if this project perfectly match with the strategies of these countries aiming at strengthening wastewater management and utilization of the treated effluent for irrigation purposes. UES has a more than 20-year experience in the field of environmental and waste management. It is very active in the areas of wastewater treatment, development of national strategies and action plans, environmental impact studies, analysis of effectiveness of policies and measures, clean technologies and best available techniques, industrial risk assessment and hazard analysis, etc. It has a lengthy experience in applied research through national and European projects (more than 100), in training and educating programs, in participating in scientific committees and working groups concerning environmental subjects, etc. Additionally it provides consultation and scientific assistance to the public and private sector and as a participant in national and international environmental networks is experienced in organizing conferences, seminars, workshops and courses related to environmental issues. Therefore the transfer of knowledge, experience and know-how in the Mediterranean countries will be mostly valuable if also considering that Greece and Spain are Mediterranean countries and therefore common interests are shared between all partners. The main objectives of the project are:

- The identification of the (i) existing situation prevailed in the participating countries in regards to water and wastewater management policy, (ii) the existing situation related to the operation of the urban wastewater plants and the effluent disposal methods and practices applied, (iii) the potential negative impacts caused by the non orthodological operation of the wastewater treatment and disposal methods applied with emphasis given to wastewater reuse in agriculture

- The development of specifications for the urban wastewater treatment technologies and systems and also for the wastewater agricultural reuse methods, the aim being the presentation of those, including innovative ones, where the effluent can be safely reused and easily adapted in the regional context. 

- The development of the appropriate tools and a database for the effective control and monitoring of the operation of the wastewater treatment plants and to develop relevant guidelines to ensure the safe operation of the wastewater treatment plants. 

- The development of a multi-criteria analysis user friendly software that will guide the responsible authorities to the most efficient solutions in terms of health and safety for the agricultural reuse of the produced effluent as well as in terms of sustainable operation of the treatment unit 

- Organization of a series of training workshops, conferences, pilot studies, etc., aiming at capacity building, information and know-how transfer and raise of awareness

- Establishment of a network between the authorities of the Med. Countries for the exchange of information and intra regional transfer of experience  

Project 39 : 

SUPPORT TO THE DEVELOPMENT OF NEW KNOWLEDGE-BASED ADDED-VALUE PRODUCTS AND SERVICES IN TRADITIONAL LESS RTD-INTENSIVE INDUSTRIES

SUMMARY

The traditional colour industry was an important activity in Europe until the end of 20th century. It suffers now displacement to the developing world due to increasing production related environmental costs as well as high labour costs in Europe. 

Azoic dyes are the largest group of dyes, both in terms of tonnage production as well as the number of different structures. Unfortunately, a survey of oral acute toxicity of 4461 dyes as measured by the 50% lethal dose has revealed that azo and cationic dyes are the most toxic, and there is ample evidence of the mutagenicity of certain dyes, especially azo dyes and amino-substituted dyes such as 4-phenylazoanilin. In response to these problems, the European Communities have adopted a new directive in 2002 (DIRECTIVE 2002/61/CE, 19th July 2002) limiting the use of azoïc dyes for clothing textile, leather articles, games containing textiles or leather, yarns…. Moreover, the Scientific Committee on Cosmetic and Non-Food Products adopted, on 27th February 2002, an “Assessment Strategies for Hair Dyes” (SCCNFP/0553/02) as there is an epidemiological evidence to indicate that the regular and long term use of hair dyes in women can be associated with the development of bladder cancer. In this case the risk of using some azoïc dyes has been pointed out and highlighting that their use will be limited. 

In addition, new European White Paper on Strategy of Chemistry in EU will introduce a new system called REACH, for Registration, Evaluation, and Authorization of Chemicals that will enhance the constraints for the colour industry. Dye market benefits from thousands of molecules, each with lower added value compared to the compounds used in pharmaceutical industries. Considering all these and that the dye industry is low in RTD, it is clear that the new regulations will considerably limit the capacities to develop new dyes.

Additional problems are that the chemical synthesis pathways, as well as the dyeing of fibres are non worker-friendly processes. Moreover, during dyeing processes approximately 10 % to 40 % of the dyes are not consumed on the substrate to which they are applied, and find their ways into wastewaters. They are flushed into the environment and constitute a non-negligible risk to living organisms. Also when raw materials are imported from India and China, their production (under conditions which are unacceptable in Europe) increases the world-wide sum of global pollution. 

New European legislations and directives (White paper, directive limiting the use of azoïc dyes; water framework directive) though very useful for health and environment will nevertheless reinforce the industrial difficulties. 

As an answer to these problems (economics, lack of innovation, toxicity to human, non environmentally-friendly, non worker-friendly processes), an integrated process is proposed. This flagship project consists of a biotechnological approach covering three parallel objectives:

· To develop new bioremediation technology to detoxify coloured wastewaters.

· To develop new safe enzyme-assisted processes for the production of existing dyes.

· To create new molecules of dyes which are less toxic and synthesized biotechnologically for high added value markets.

To face those major breakthroughs, “SOPHIED” project establishes a partnership among 17 SMEs, 7 Universities and 3 Research Centres from 10 countries (total budget of 9 823800 € and a total effort of 2641 person-month) with a financial networking plan deep rooted into regional and national funding. The project is led by a high-technology SME, Wetlands Engineering, under the strong administrative support of the coordinator, the Université catholique de Louvain. 

The four years project encompasses the value chain from the industrial needs, development of biotechnological processes, engineering, up to technology transfer. It is based on a multidisciplinary approach and covers all fields necessary to solve the industrial needs. Besides research activities, a strong structure is developed to manage innovation related activities, dissemination, demonstration activities, mobility, and training. 

New production models “based on knowledge” to replace “trial-error” will be proposed to low-RTD sectors in the value chain. It is expected that this will lead to a concrete evolution of the traditional colour industries towards high tech SMEs, which will become more competitive, more innovative and develop sustainable processes. It will lead to a better quality of life for people through the use of less toxic dyes. Beneficial impacts on environmental issues are expected and support therefore adequately the “Environmental Action Plan for sustainable development” of the European Communities (COM 122-2002). 

Project 40 :

“REINFORCEMENT OF THE RESEARCH CENTRE ON WASTEWATER MANAGEMENT FOR SUSTAINABLE INDUSTRIAL PRODUCTION”

SUMMARY

ITU EED Research Centre on Environmentally Sustainable Industrial Production is diversely equipped in terms of manpower and research outputs however, there has always been a lack of dissemination of the research results to the relevant parties. The gap between WAMSIP-RC and the industrial community needs to be covered in order to mitigate the adverse effects of industrial production, conservation of resources and to fulfil the requirements for environmentally sustainable development. One of the key reasons creating this gap in Turkey has always been the lack of awareness of the industrial community on the environmental issues. The transformation of industry towards high-added value organizations necessitates comprehensive and integrated approaches for wastewater management covering concepts such as water pinch technologies, innovative treatment methods applied to either reclaimed wastewaters or end-of pipe effluents. This transformation could be realized and supported with the transfer of knowledge and expertise from WAMSIP-RC to the stakeholders in the industry. The integration of education and skills development with research activities will play an important role in increasing awareness in the industrial community and implementation of new and powerful tools and assessment methods for the promotion of environmentally sustainable industrial production. Although leading industrial sectors in Turkish economy currently apply production technologies that are similar to that of developed EU industries, they do not have comprehensive perception and adequate knowledge on proper wastewater management practices. Efficient wastewater management provides a considerable financial benefit to the industrial installations. Lack of the feasibility of industrial wastewater management, highly affects the competitiveness of the national industry on the EU level.

National scientific and technological policies have recently been projected for the year 2023. Vision 2023 foresight study was conducted by TUBITAK (The Scientific and Technical Research Council of Turkey) with a consortium formed from the experts of leading national parties. Experts from ITU EED were invited to lead the work on determining the scientific and technological priorities of Turkey for sustainable development, being the most important national socio-economic target. After determining the main themes, implementation of cleaner production technologies turned out to be the priority concept. These experts eventually guided the strategic production sectors towards knowledge-based and value-added cleaner production. This being one of the thematic priorities of the FP6 of EU, another crucial impact of Vision 2023 turned out to be the harmonization of national scientific and technological projections with EU. Vision 2023 has also served for the harmonization processes of the national scientific and technological projections with EU.

In this context the main objectives for the Reinforcement of the Research Centre on Wastewater Management for Sustainable Industrial Production (WAMSIP-RC) are:

Primarily strengthening manpower and expertise by integrating the research capacity of WAMSIP-RC with the leading research centres through networking, expert and researcher exchange,

Dissemination, diffusion and exploitation of research results through education and training of the sector stakeholders and conducting demonstrative pilot-scale projects, which would serve to increase awareness on cleaner production, close the gap between the source of information and implementation; promote the progressive adoption of sustainable industrial production.

With regard to sustainability, environ friendly and economically viable production will require new and powerful tools and assessment methods for the management industrial production. 

Project 41 :

PRE-TREATMENT OF ACID DYE-BATH EFFLUENTS WITH FENTON AND HOT FENTON REAGENTS

SUMMARY

In this project, the chemical treatability of synthetic acid dye-bath effluent via Fenton Process and the impact of the Fenton Process on its biological treatability will be investigated. For that purpose, two different dye bath wastewaters will be prepared involving three acid dyes one being widely used in textile industry and a metal complex dye, and different supplementary chemicals. For the chemical pretreatment experiments the Fenton (Fe2+ / H2O2) process will be optimized for optimum pH, Fe2+ and H2O2 concentrations. In the second stage of the study, experiments will be performed in different temperatures in order to determine the effect of temperature on the Fenton process. In the last stage of the study, oxygen utilization rate experiments will be preformed with the raw and chemically pretreated acid dye bath wastewaters, in order to determine the potential toxicity to activated sludge systems and possible inhibition effects on biological treatment systems.

Project 42 :

OXIDATION OF REFRACTORY CHEMICALS WHICH ARE USED IN THE TEXTILE INDUSTRY BY OZONE, PROCESS OPTIMIZATION AND KINETIC EVALUATION

SUMMARY

In this study, ozonation of biocides which are used in the textile finishing process and natural tannin and synthetic tannin which are used for the attachment of dyes used in the acid and metal complex dying process will be investigated. For this purpose, synthetic wastewaters that contain these chemicals, will be prepared and oxidized by ozone under different process conditions. Optimized process conditions will be determined for ozonation process. The effects of ozone dosage and ozonation time on the process efficiency and kinetics will be evaluated. For this purpose, COD (chemical oxygen demand), TOC (total organic carbon), and AOX (adsorbable organic halogens) which are collective environmental parameters, will be followed. At the last stage of the study, kinetic studies will be conducted and bimolecular rate constants of the direct oxidation reaction between O3 and the chemical/pollutant will be established.

Project 43 :

THE FATE OF TEXTILE BIOCIDES AND DYE CARRIERS IN BIOLOGICAL ACTIVATED SLUDGE TREATMENT SYSTEMS

SUMMARY

Production capacity, plentiful raw materials, cheap labour and continuous modernisation investments are all factors in Turkey’s activity in the textile sector. However, at the same time the Turkish textile industry is confronted with serious environmental problems associated with huge amounts of wastewater discharge, substantial organic pollution load, extremely high dissolved solids content, hot, strongly alkaline and coloured effluent. Particular sources of ecotoxicity and recalcitrance are textile carriers used to assist the dyeing of hybrid fibres and biocidal finishing agents that impart fabric resistance towards microbial and fungal attack. It is expected that comprehensive studies related with the ecotoxicological properties (biodegradability, bioaccumulation, short-term and chronic toxicity) of textile chemicals will improve the environmental quality of chemicals that will appear on the market to meet new environmental regulations concerning the discharge of textile effluent. 

This study reports observation of scientific and practical significance related with the fate of two commercially important textile dye carriers and biocidal finishing agents in wastewater obtained from a textile preparation, dyeing and finishing plant in Istanbul. Aerobic respirometry of the dyehouse effluent spiked with the textile chemicals was carried out for assessment of the “readily biodegradable fraction” of the wastewater. Results have demonstrated that the tested biocides were not biodegradable and remained untreated in the final effluent. They also had no influence on the pollution load received by he plant. The situation with the dye carriers was completely different; one carrier appeared to be highly toxic and caused serious activated sludge inhibition, the other carrier, known as the more ecological alternative (“Eco-Carrier”), increased the readily biodegradable organic fraction  of the wastewater significantly. The respirometric procedure was investigated using a “multi-stage degradation” model simulation of the respirometry curve.

Project 44 :

AQUEOUS DEGRADATION OF PENICILLIN PROCAINE G WITH OZONE/HYDROGEN PEROXIDE

SUMMARY

The model refractory compound Penicillin Procaine G (Penicillin : C16H17KN2O4S; Procaine : C13H20N2O2) was oxidized with ozone (37.5 mM) and hydrogen peroxide (0-20 mM) at pH = 7 and the results were compared with ozonation alone at the same pH. The influence of initial hydrogen peroxide dose was investigated in a semi-batch bubble column (kLa = 1.0 min-1). Separate tests were performed to determine the effect of the molar O3 : H2O2 ratio on COD abatement rates and the relationship between the absorbed O3 (O3A) : removed COD (COD) molar ratio. Results have demonstrated that a critical, optimum O3 : H2O2 molar ratio (2 : 1) existed which resulted in a three-fold increase in COD removal rate and approximately 1 mol COD could be removed by 1.3 mol O3 absorbed in the liquid phase. However, the addition of H2O2 did not significantly enhance the pollutant - characteristic UV absorbance (at  = 254 nm and 291 nm) and BOD5 values compared with removal rates obtained for ozonation alone at the same pH. 

Project 45 :

SILICADODECATUNGSTATE-CATALYZED PHOTODEGRADATION OF  HYDROPHOBIC DISPERSE DYE-BATH EFFLUENTS

SUMMARY

Due to the ever-increasing demand for synthetic textile goods in the last five years, disperse dyes are currently one of the most important textile dye classes because of their advantages in application and properties (superior wet and light fastness, low exhaustion rates usually not exceeding 5 - 7 %). From the environmental point of view however, they are regarded as the most “problematic” dye class, because of their photochemical-photolytic stability, biochemical recalcitrance and hydrophobicity. In view of this, we have applied the polyoxometalate (POM) silicadodecatungstic acid as a photochemical catalyst for the degradation of ®SETP Black WNSP, a disperse dyestuff preparation widely used to dye polyester and polyamide fabrics. It could be demonstrated that the disperse dyestuff was photo-reduced by SiW12O405-, the one – electron-reduced form of POM as evidenced by Heteropolyblue (HPB) formation following decolouration. For completion of the photochemical redox cycle, isopropanol (IsOH) was required. Acetone (Ac) solely served as an effective solvent and photosensitizer, however this effect was surpressed in the presence of POM. Threshold (0.087 mM) and optimum (0.375 mM) POM concentrations existed and decolouration kinetics were inhibited by the addition of dye auxiliaries. Increasing the dyestuff concentration from 50 mg/L to 150 mg/L did not affect initial decolourization kinetics revealing that not the formation of the excited POM* or (POM-Substrate(* upon UV excitiation but its reduction to HPB was the rate limiting step. POM-mediated, IsOH-assisted UV-photodegradation of disperse dyes and dye-baths is by far more effective than alternative chemical oxidation methods (O3, H2O2/UV, Power Ultrasound). The application of this approach seems to be promising for pre-treatment purposes.

Project 46:

INVESTIGATION OF THE EFFECTS OF STRESS CONDITIONS CAUSED BY HEAVY METALS ON THE METABOLISM OF ACTIVATED SLUDGE

SUMMARY

Pure culture studies have already done.  With mixed culture acclimated to different organic substantes with  fill&draw and sequencing batch reactors, several experiments will be conducted. Organic substrates will be changed as syntetic domestic wastewater, peptone, glucose, starch etc.  Glycogen, Polihidroxialkonate, glucose, VFA, SS,VSS, COD and OUR, EC50 and detailed respirometric studies will be done. Heavy metals such as Ni, Co, Cu will be used for investigation. 

Project 47 

THE EFFECTS OF SUBSTRATE COMPOSITION AND FEEDING PATTERNS ON  BIOCHEMICAL STORAGE

SUMMARY

Pure culture studies have already done.  With mixed culture acclimated to different organic substantes with  fill&draw and sequencing batch reactors, several experiments will be conducted. Organic substrates will be changed as syntetic domestic wastewater, peptone, glucose, starch etc.  Glycogen, Polihidroxialkonate, glucose, VFA, SS,VSS, COD and OUR and detailed respirometric studies will be done. Different feeding and loading condition will be investigated in detailed. 

Proje 48.

ENVIRONMENTAL POLLUTION EFFECTS AND BEST AVAILABLE INTEGRATED TECHNOLOGIES FOR TEXTILE INDUSTRY PREPARATION, DYEING AND FINISHING PROCESS CHEMICALS:

SUMMARY

The textile sector remains one of the most serious environmental pollutor and major industries in Turkey as well as many other countries from both the economical as well as strategic point of view.

The future of this sector directly and strongly depends on environmental problems associated with it and ‘ source based pollution reduction’ as well as ‘sustainable development ‘ driven pollution prevention & control strategies. With  the above mentioned facts in mind, the goal of the project is to develop reliable and quantitative methodology as to identify the ecological effects and indicators of problematic process chemicals commonly used in the textile preparation, dyeing and finishing industry, and to assess the efficiency of alternative, innovative integrated end-of-pipe treatment technologies. The source-based environmental impacts of potentially toxic and/or refractory textile process chemicals will be evaluated via collective, critical pollution parameters (TOC, COD, as well as fate of acute toxicity towards the water flea Daphnia magna, and AOX , i.e adsorbable organic xenobiotics or halogens), accompanied with biological treatability and best available integrated chemical + biochemical oxidative treatment technology assessment (ozonation, catalyzed ozonation anD Fenton’s reaction preceding biotreatment). Besides biological degradability studies covering COD fractionation will be implemented to establish a quantitative, reliable empirical pollution control and most appropriate treatment profile for textile preparation, dyeing and finishing sector.

THERE ARE ALSO SEVERAL BIOLOGICAL TREATABILITY STUDIES AVAILABLE  !!!!.
Malaysia 
The following projects are supervised by Prof ZAINI UJANG (Contact GKA initially)
49. Optimization of anaerobic-stage membrane bioreactors for high-organic-strength agriculture effluent

50. Development of design advisor to design anaerobic reactor for sludge stabilization

51. Development of design advisor for risk assesment of coliform in water distribution system

52. Micropollutant removal using low pressure reverse osmosis membrane

53. Aerobic granulation activated sludge system

54. Socio-economic index for integrated water manegement

55. Determination of operating cost of sustainable operation of activated sludge systems and waste stabilization ponds in malaysia

56. determination of oxygen utilization rate for in-sewer processes using external nitrate 

57. Investigation on turbidity characteristics in tropical rivers 

58. Lake eutrophication control using slow sand filters

Others

59. Remediation of oil contaminated soils in Singapore. Dr Mariam Mathew at Ngee Ann Polytechnic (contact GKA)
