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Editorial

We launched PIN nearly six years ago with three year's initial funding from the Engineering and Physical Science Research Council and have attracted about 350  Industrial and University members.  In the last three years our funding has been obtained by sponsorship and attendance fees on a diminishing basis and this has led your Steering Committee to consider ways of extending our activities (and income) beyond those of a forum for networking and information dissemination.   With this in mind David Reay and I recently visited Chris Dowle (Director of Advanced Processing at the Centre for Process Innovation - CPI - on Teesside) with a view to identifying common interests in innovative process technology.  Chris intends to establish a process demonstration facility at Wilton and is initially considering the following areas:-

1.
Reactions in supercritical media, especially water.

2.
Batch-to-continuous process conversions.

3.
Elegant solutions to solids handling problems.

4.
Bioprocessing.

He recognises that PIN members are ideally placed to assist him in spotting innovative opportunities and in setting up groups of collaborators with a common technological interest. CPI is a not for profit company limited by guarantee and supported by the regional development agency, One North East (ONE).  ONE fund core activities of CPI and may support other project initiatives in conjunction with inputs from other bodies and partners in consortia funding.
 CPI has the following specific objectives:


To define and target research opportunities in areas that match the future needs of the process industry; 


To direct research and development programmes towards these market opportunities creating partnerships between major industry players and leading-edge universities in the fields; and 

· Work with the industry clusters to support existing businesses to improve competitiveness, innovation and productivity. 

If PIN can help to promote and demonstrate intensified technology in collaboration with CPI, then we will be making a more effective contribution to the process industries than we have hitherto.  We all recognise that a successful demonstration of a process is more powerful than any number of learned papers, but someone has to be first while the rest "race to be second".  Hopefully an initiative along the lines proposed will provide the activation energy needed and therefore catalyse the dissemination process.

Chris will be addressing this topic at our next meeting in Newcastle at the Centre for Life on 7th December 2004 which is being held jointly with the Green Chemistry Department at York University.  Meanwhile, your Steering Committee will be interested in hearing your views.

Professor Colin Ramshaw

August 2004.
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PIN CONTACT POINTS

· For membership information, offers of articles for PIN News, finding collaborators, and news of meetings, contact: David Reay, PIN Co-ordinator, PO Box 25, Whitley Bay, Tyne & Wear, NE26 1QT, UK.  Tel: 0191 251 2985; fax: 0191 252 2229; Email: DAReay@aol.com
· NOTE NEW WEB ADDRESS: For news, past meeting reports, profiles of members, links with other networks etc., contact:  PIN Website: http://www.pinetwork.org
· The web-master is happy to mass-mail to all PIN members data on collaborative opportunities for PIN members – two examples, and IMPULSE proposal to the EC and an opportunity for collaboration in an intensified reaction, have appeared in the last month.  Please send your requests to the Co-ordinator in the first instance.  This service is currently free.

**********

THE PIN SPONSORS & STEERING COMMITTEE

The new PIN Steering Committee has had one meeting so far in 2003.  The full membership brings together those currently sponsoring PIN, and some of the original members from EPSRC-sponsored days.  The membership is as follows, with PIN Sponsors (current) being shown in bold:

Colin Ramshaw – Chairman

David Reay – Co-ordinator

Janet Etchells – Health & Safety Executive

Emma Feltham – EPSRC 

Steve Flynn – DTI

Asterios Gavriilidis – University College London

Andrew Green – BHR Group

Adam Harvey – Newcastle University

Jeff Howarth - HIE

Mike Jones – Protensive

Potential sponsors for 2004/5 are invited to contact David Reay or Colin Ramshaw for details of the benefits available to them.
********************

EPSRC Funding Opportunities

The major route of funding available from EPSRC is through applications to the Responsive Mode. The Responsive Mode is very flexible; anyone employed by a Higher Education Institute in the UK on a permanent contract can apply for funding at anytime, for whatever resources are needed to carry out the research, for any subject within the EPSRC remit (Engineering and the Physical Sciences).

There is no minimum or maximum funding, and no minimum or maximum grant period. A typical grant is about £180,000 over three years, but grants 

Summary of Current EPSRC Calls
More information about both of these calls, including details of how to apply, can be found in the Call Documents on the EPSRC website (www.epsrc.ac.uk, under “Calls for Proposals”).
Speculative Research Leading to Greener Chemical Technologies

Third Call for Proposals

Closing date: 12 noon, 27th September 2004

EPSRC, in partnership with the CRYSTAL Faraday, is seeking to support a portfolio of highly speculative research in the area of green chemical technologies. Sustainable development, which incorporates protection of the environment, is a high priority for the UK. A move towards greener chemical technologies is a vital aspect of sustainable development. Therefore, this has been identified as a priority area for proactive support from both the EPSRC Chemistry and Engineering Programmes. This call for proposals aims to stimulate advances in the underpinning research rather than in the development and implementation of new green chemical technologies. Examples might be the discovery of new synthetic routes to reduce the use of solvents or other auxiliaries or to use greener replacements, fundamental improvements in atom or energy efficiency, advances in physical chemistry that enable the transition from traditional approaches towards greener chemistry or perhaps the complete replacement of a product. Collaboration between chemists and chemical engineers is particularly encouraged where this is appropriate, for example, in the integrated design of chemical reactions and novel reactors.
High Throughput Methods and Associated New Techniques

Second Call for Proposals
Applications for consortia-building funds – Closing Date: 12 noon, 8th September 2004

Applications for full research proposals – Closing Date: 12 noon, 8th June 2005

The EPSRC is seeking to develop UK activities in high throughput methods for the discovery, development and performance of chemicals, catalysts, materials, systems and bioactive compounds by establishing a small number of major consortia, in different areas, to create a balanced portfolio of high throughput research. Projects should be focussed on one or both of the following:
· Development and use of high throughput methods in a research area where high throughput techniques have not previously been used

· Development of radically new techniques for high throughput synthesis, purification, characterisation, performance evaluation and implementation
Projects should be based around innovative, blue-skies research, and should lead to a radical new approach.  This might, for example, be a step change in the way chemicals or materials are discovered, or an innovative new method for purification or analysis.  Research at the interfaces between disciplines, such as the chemistry/chemical engineering interface, and life science areas such as bio-processing, genomics and post-genomic technology are encouraged.  The extension of high throughput techniques and tools into new domains of materials science including metals and alloys, ceramics, engineering materials, nanostructured materials and materials synthesis is also encouraged.

*************************************

Greek-US reactor turns alcohol into hydrogen

Greek and US researchers have developed a reactor capable of producing hydrogen from ethanol.

The scientists, from the University of Patras, and the University of Minnesota, believe that the reactor represents a major step towards a hydrogen economy.  It can be employed in small fuel cells capable of generating enough hydrogen for 350 Watt-hours of electricity.

Hydrogen is burnt by fuel cells to produce electricity, the only by-product being water.  However, a large proportion of the hydrogen used in fuel cells is produced from natural gas, meaning that the energy is not clean.  Ethanol, in contrast, is readily available and could be an efficient store of renewable energy.  

The team believes that the reactor is capable of producing five molecules of hydrogen for every molecule of ethanol once the process has been further developed.  Electricity produced in this way would cost only 0.03 Euros per kilowatt-hour, according to the Greek-US partners, and the first applications could include small and remote portable devices.

Based on information from press sources (PhysicsWeb)

RCN 21625, Cordis Focus, Number 240, 8 March 2004.
++++++++++++++++++++++++++++++++++++++++++

Gas-To-Liquid – An Answer To Crude Oil

Alternative fuels must be cost competitive with traditional fuels in order to ensure widespread adoption, which is necessary for their benefits to be realised.  The SYNFUELS project assessed the potential of gas-to-liquid (GTL).

Countries are increasingly looking to reduce their dependence on crude oil as a source of energy for a number of reasons, both environmental and political in nature.  GTL is an attractive alternative fuel since it reduces pollutant emissions without sacrificing fuel efficiency.

However, GTL is not currently viable due to the high costs associated with its production.  Yet if the scientists who participated in the SYNFUELS have their way, GTL may soon become much cheaper.

A multidisciplinary team of chemists, physicists, mathematicians and engineers attacked the problem.  Partial oxidation of methane into synthesis gas was improved by the introduction of a non equilibrium plasma catalyst.  This allows conversion to occur at lower temperatures, avoiding the need for the costly infrastructure of current systems.

In addition, the application of dielectric barrier discharge achieves greater conversion efficiency.  Coupled with Fisher-Tropsch synthesis, the two-steps process produces more GTL per natural gas input than existing methods.

SYNFUELS participants also created a new small-scale reactor for pilot tests.  The reactor is of type silicon carbide monolith and is extremely durable, even in the most hostile operating environment.  Experimental data gathering with the reactor agreed well with numerical modelling results.

The Earth’s crude oil reserves are finite.  New sources of energy exist which are more environmentally-friendly, and must be exploited.  The results of SYNFUELS are a step in the right direction for GTL.  The project participants request additional funding and partnerships to reach the ‘proof of concept’ stage of development.

Programme: Funded within the 5th Framework Programme INCO 2.

Collaboration Sought: Further R&D support; manufacturing agreement; financial support; private-public partnership; available for consultancy.

HEINTZE, Moritz (dr.)

Institut fur Niedertemperatur-Plasmaphysik, Friedrich-Ludwig-Jahn-Str. 19, D-17489 Greifswald.

Tel: +49-38-34554413.  Fax: +49-38-34554301.  Email: heintze@inp-greifswald.de  

http:/www.inp-greifswald.de 

+++++++++++++

Virtual Design Of  Reactive Separations

The estimation of hydraulic and the mass transfer parameters are of great importance for the design of an effective reactive separation process.  A computational fluid dynamics (CFD) software aimed at providing a more reliable method for the estimation of parameters has been developed, reducing the required costs and time.

Reactive separation is a chemical production technique where the two conventional sub-processes, reaction and separation, are intergraded into a single process providing significant advantages.  This technique, although known for decades, could not fully be implemented due to technical limitations.  Nowadays, innovative technical means and approaches can make it feasible.  The INTINT project focused on the development of a new methodology and tools for the design of a reactive separation process. 

In order for such a process to be developed, a number of experiments have to be performed for the determination of required model parameters.  These experiments are expensive, time consuming, need effort and energy and they can produce dangerous chemical wastes.  Within the INTINT project, a number of tools were made that enable the simulation and virtual execution of the majority of these experiments.

INTINT-CFX is one of the most crucial tools developed for these purposes..  it is an advanced computational fluid dynamics software tool that has been assigned the task of estimating the hydraulic and mass transfer parameters that are closely related with the overall effectiveness of the system.  In order for this tool to be validated, a wide experimental programme was carried out within the project.  With these experiments, parameters that influence the process such as the work rate of catalysts, column throughput, temperature and concentration, were examined under various combinations of test conditions.

The final result of this effort is a database of important experimental data on reactive separation parameters as well as a validated and reliable software tool that will enable the time interval from the design concept to the final application of internals to be significantly shortened.

The image shows the direct simulation of liquid flow through the catalytic packing KAKAPAK-S with the grid-resolved catalyst structure.

Programme

Funded within the 5th Framework

Programme GROWTH (Competitive and sustainable growth)

Collaboration sought

Further research or development support;

Available for consultancy

GORAK, Andrzej (Prof)

University of Dortmund

Biochemical and Chemical Engineering

Department of Fluid Separation Processes

Emil-Figge-Str. 70

D-44221 Dortmund

Tel: +49-231-7552323

Fax: +49-231-7553035

E-mail:

a.gorak@ct.uni-dortmund.de
http://tvwww.chemietechnik.uni-dortmund.de/

******************

Modelling Bubble Behaviour For Water Treatment Through Ultrasound

A novel mathematical model has been developed that is capable of simulating collective cavitation bubble behaviour in liquids under strong acoustic fields.  This may be used in a widespread range of applications from ultrasound drug delivery to sonochemistry and in particular to water treatment.

Many of the methods for water purification, such as stripping in cooling towers or the application of electric current, are potentially energy consuming.  Other conventional techniques where enhanced flocculation of the dispersed pollutants takes place require chemical additives and, consequently, post-processing.  Unlike these, ultrasound constitutes a more cost-effective and cleaner tool for treating drinking or wastewater and for this reason it has become very popular.

Employing strong acoustic fields in liquids results in cavitation effects, that is generation, development and oscillation of bubbles that draw away pollutants.  This pollutant removal may be accomplished through mechanical, such as bacteria rupture, or chemical means, like free radicals generation for aromatics oxidation.  Until now most of the ultrasound cleaning devices have been designed out of experience without potentially taking into account the effects of key parameters including the cavitation bubble distribution and its dynamics.

With the aid of an EC-funded project, in-depth understanding of the collective cavitation bubble behaviour has been gained.  Thereby, appropriate mathematical models have been developed that accurately describe pattern formation in large bubble populations.  These models may be further used for the simulation, control and optimisation of bubble clusters formed in a liquid that is acoustically irradiated.

Based on a single bubble motions under large pressure variations, the novel mathematical models and the rapid numerical algorithims may very well predict the dynamics of bubble systems.  The new numerical codes may provide calculations concerning both mono-disperse and poly-disperse bubble clusters, which are clouds where bubbles feature the same and different initial radii respectively.

Ongoing research is still carried out on issues related to non- spherical bubble motions and to accurate modelling of interactions between few bubbles in respect to their coalescence and collapse.

Programme

Funded within the 4th Framework

Programme INCO (International Co-operation)

Collaboration sought

Further research or development support;

Financial support; Information

Exchange/Training; Available for consultancy

AKHATOV, Iskander (Prof)

Institute of Mechanics

Russian Academy of Sciences (Ufa Branch)

12 Karl Marx Street

450000 Ufa

Russian Federation

Tel: +7-3472-230878

Fax: +7-3472-230878

E-mail: iskander@anrb.ru

*********************

Fuel Cell Innovation

A fuel cell prototype has been chosen as the most likely design to be a market leader in the race to meet the energy needs of the future.

Ceres Power LTD is the overall winner in the Carbon Trust Innovation Awards 2003 for the UK’s top low carbon innovator.  The Carbon Trust has also announced that it is investing £1 million in Ceres.

The design will have considerable commercial potential in the home and in replacing internal combustion engines and lead acid batteries

Bruce Girvan of Ceres says the 1-25kw cells, which can be built into large stacks, will have initial applications for remote power, mobile units, critical base load systems (UPS), and domestic CHP.

The cells can be powered by natural gas, photovoltaics or liquid petroleum gas and should be on stream in 2006.

Ian McAllister, chairman of the Carbon Trust, says:  “Ceres has identified an innovative approach to fuel design – using stainless steel rather than ceramic or plastic – which makes it cost effective as well as capable of maximising efficiency on available fuels.”

For more information please visit:  www.telegraph.co.uk/carbontrust or  www.cerespower.com 
++++

Microwave plasma transforms metal processing

Microwaves have been harnessed for heat treatment and coating of metal parts at atmospheric pressure writes Roger Bishop.  They could in future be used for hydrogen production and exhaust treatment.

Historically, microwaves have not been used to process metals because reflection can damage both parts and the system.  Scientists at Dana have solved this problem by surrounding the metal with a microwave-absorbing plasma.  Microwave plasma technology (MPT) was initially developed for internal use but the spread of potential applications means Dana is keen to explore wider opportunities.

Dana’s method of creating and sustaining plasma is said to be simple and cost-effective and enables a wide variety of metal processing applications including brazing, sintering, carburising, annealing, tampering, nitriding and coating.  The plasma forms very evenly around parts so that temperatures and coating depths are exceptionally uniform.  MPT processes take place at atmospheric pressure, unlike current vapour deposition processes which require expensive vacuum equipment.  Low cost is partly achieved through the team’s discovery of how to link inexpensive (mass-produced) low-power magnetrons.  Current industrial microwave applications typically require an expensive, high-power magnetron.

The prototype system has been used to heat parts to 1200oC in seconds and to more than 2000oC within a few minutes.  According to researchers, this high temperature capability has been shown to yield improved part properties for sintering, carburising and surface engineering.  MPT is suited to steel, aluminium, titanium, magnesium and iron as well as ceramics.  It is possible to deposit advanced ceramic coatings, including silicon nitride/oxide, aluminium oxide, titanium nitride and tungsten carbide.

Developments involving decrystallisation and the formation of carbon nano-structures are planned, plus exhaust treatment and hydrogen production.

Extracted from European Automotive Design, May 2004.  (A very useful publication, available on free circulation, for those with an interest in automotive fuel cell technology, novel air conditioning etc.).
*************************

Rice Husk Combustion with TORBED® Reactor

Technical data:
The 1.5m diameter TORBED® rice hull combustor started, for the first time, on Saturday 11th October 2003 after nearly two months of preparation on the site at Sonepat, Haryana, India. The combustor ran stably and controllably for extended periods which were only interrupted by failure of third party supplied equipment. All the preliminary test and development work was undertaken in a 0.4m diameter TORBED® reactor pilot plant. The scale-up design specification for the demonstration combustor at Sonepat was that it should process 1 tonne/hour of rice husks to produce amorphous silica ash. The ancillary equipment including fans, feeders, gas fittings and controls were all either not supplied to specification, could not be used or failed. The most significant failure was of the fans to reach only 50% of the desired rating (static pressure capability particularly). These undersized fans were only capable of delivering 1/3 of the inlet velocities utilised in the pilot plant. There was not enough time to wait for the correct fans to be supplied (with new electrical drive equipment because of the increased motor sizes) and so it was decided to proceed with the testing with the constraints of the supplied ancillary equipment. 

There was great concern about the lack of understanding of the controls and safety involved in the combustion of propane/butane gas on commercial plant and therefore its use as an ignition source. For this reason, a charcoal ignition system was conceived and tested and it was this system that was used to ignite the combustor for the first and all subsequent starts during these initial trials. The reduced exhaust fan capacity restricted the maximum feed rate of rice husks to 1.02 tonnes/hour. There seemed to be no reason why higher feed rates should not be explored once the correct sized fans (3) have been fitted. The Loss on Ignition (‘LOI') of the ash that was analysed ranged typically between 2.8-4.8%. These ash samples were collected under widely varying airflow ratios, feed rates and temperature profiles. The qualitative XRD analysis of the ash from these tests indicated that amorphous ash was produced under appropriate conditions but since no quantitative analysis is possible in the short term in India, the XRD quantitative analysis will be undertaken in Canada and reported when complete [subsequent quantitative analysis showed no detectable crystalline silica]. The conclusions from the initial tests were that the TORBED® combustor is capable of combusting rice husks at commercial rates in excess of 1 tonne/hour without creating crystalline silica. The new combustor can be started and brought on-line, ‘on demand', in minutes unlike existing furnaces that take up to 10 days to start. 

***************************

Due Soon - BHR Group Conference on Mixing
Improved Mixing Processes for Industrial Applications
1-2 November 2004: Cranfield, Bedfordshire, UK

Mixing is fundamental to process efficiency and product quality and BHR Group has developed this course to meet the evolving requirements of industry.  The course covers the principles of fluid mixing, process design and scale-up, enabling participants to apply these to their own mixing processes/problems and to discuss mixing equipment specifications.

For further information, please visit our website
http://bhrenews.c.topica.com/maacn7faa7VFTa8oRVbb/

 BHR Group Limited is an independent technology company that provides innovative solutions based around its core competence in fluid flow and behaviour to a variety of industrial sectors (chemicals, pharmaceuticals, manufacturing, utilities, oil and gas, aerospace). 

Our expertise in disciplines as diverse as process engineering (eg fluid mixing, separation, reaction engineering, transportation), civil engineering (open channel flow, waste water treatment, sludge handling) and mechanical engineering (fluid power hydraulics, sealing and containment, water jetcutting) are offered as applied research, consultancy, modelling and simulation, product development and technology transfer services.

For further information on these please visit our website or contact us at:

        BHR Group Limited, The Fluid Engineering Centre
        College Road
        Cranfield, Bedfordshire
        MK43 0AJ
        United Kingdom
        Tel: +44 (0)1234 750422, fax: +44 (0)1234 750074, 
        web: www.bhrgroup.com 
        

***********

UK public opinion survey reveals nanotechnology’s small profile

Before the recent report on nanotechnology was published (July 2004), the Royal Society and Royal Academy of Engineers had published the outcome of a poll on the topic – the outcome is given below:

A public opinion poll published jointly by the UK’s Royal Society and Royal Academy of Engineering on 15 March reveals that the vast majority of the British public have no idea what nanotechnology is.

The survey revealed that just 29% of people claim to have heard of nanotechnology, while only 19% were able to give any definition of it, whether correct or not.  However, of those who were able to provide a definition, 68% said that they thought nanotechnology would ‘make things better in the future’.

The poll was carried out by BMRB, and forms part of the work of the joint Royal Society-Royal Academy of Engineering working group on Nanotechnology.  The working group is charged with producing a comprehensive report on nanotechnology for the UK Office of Science and Technology by the summer of 2004.

Responding to the results of the public opinion poll, working group member Professor Nick Pidgeon said: ‘It is not really a shock to discover that most people have not heard about nanotechnology, because it is still a relatively young field.  But it is perhaps a little surprising that of those people who know some thing about nanotechnology, most think it will have a beneficial effect on the future, in view of some of the media reports about the potential dangers of nanoparticles and nanobots turning the world into grey goo.’

Also published on 15 March were the results of two workshops organised by the working group to explore the public’s views in more depth.  These events provoked mixed reactions when the concept on nanotechnology was explained to participants.

On the positive side, participants expressed the view that nanotechnology would lead to smaller goods, such as computers, resulting in better performance and usability.  People were also excited by the possible medical applications of the technology, and its potential impact on materials and cosmetic products.  However, the increased miniaturisation that nanotechnology promises also prompted fears regarding the use of surveillance equipment and loss of privacy.  During the workshops, ‘Participants drew a parallel with GM (genetic modification) when considering the ethical implications of nanotechnology because of the perception that both involve changes at the most fundamental level to form something that does not occur in nature’, the results claim.

Participants expressed a strong desire to see nanotechnology controlled and regulated, but were less certain of the role that public opinion should play in this process.  It was argued that the government and scientists do not have the right to make decisions on people’s behalf, but others also expressed a lack of confidence that the public voice would be listened to even if it did enter the debate on nanotechnology.

For further information, please consult the following Web address:

http://www.nanotec.org.uk/indexhtm
Based on the results of a Royal Society-Royal Academy of Engineering study on Nanotechnology

RCN 21747 CORDIS FOCUS, Number 242, 5 April 2004.

+++++++++++++++

Recent Literature & Patents

In this regular section of PIN News, recent publications are briefly reviewed, and patents believed of interest to readers are identified.  The Editor invites contributions identified by PIN  members in order to increase awareness of PI activities world-wide.  The transfer of technology from one sector to another allows you to eliminate unnecessary R&D, and helps the solution of problems which may be outside your normal areas of experience or expertise.  Some of the reviews are obviously aimed at encouraging this.  In this issue, some additional patent web sites are detailed - data which first appeared in HEXAG News issue 13 and which will be incorporated in the forthcoming 'Guide to Process Intensification'.

"Searches in all databases can be done on the basis of key words for the technology, patent numbers, (where known), companies or inventors.  Care should be taken in ascertaining where 'free' access stops and charges begin, e.g. for ordering the full patent specification.

The UK Patent Office has its own web site, offering a variety of facilities.  Free access to patent abstracts and other services is available:  http://www.patent.gov.uk/ 

Once onto the UK Patent Office Home Page, directions to the patent search are given.  On clicking on this, one is given access to the interface to the published patent application databases of the UK Patent Office, the European Patent Office and other European national patent offices.  There is also access to the database of published patent applications:  Esp@cenet 

Full copies of the specification, drawings and claims can be viewed on line, if they are available.  Using a key word search for compact heat exchangers, for example, the user will find patent abstracts from Eastern and Western Europe, as well as the USA.

Perhaps the best data sources for patents, in terms of web accessibility and ease of searching, are those associated with United States Patents.  Abstracts, and other limited access is free of charge, (except for your own web time charges) at two sites:

http://www.uspto.gov/   - This is the United States Patent and Trademark Office Home Page and is the official site for searching the US patent database.

http://www.delphion.com   The Delphion Intellectual Property Network also lists US patents, searchable by key words, patent numbers, assignees, etc.  *(Note that this has now replaced the IBM patent web site address listed in the last issue of HEXAG News).

For access to more specific data sources on patents, such as vehicle patents, use the web search engine with key words such as 'patents' or ''US patents' to obtain a full listing.  

One useful feature of some patent databases is that you can view a picture of the device being patented - not available with most abstract services, such as the one I use for the abstracts below.  Patents are one area where a picture is worth many thousands of words!"

The selection of patents below has been downloaded from the European Patents Database, using process intensification as the basis of a keyword search.
	Intense vortex dryer,comminutor and reactor  


	Patent Number:
GB2392117 
Publication date:
2004-02-25 
Inventor(s):
GOMEZ RODOLFO ANTONIO (AU) 
Applicant(s):
RMG SERVICES PTY LTD (AU) 
Requested Patent:
[image: image1.wmf]

 GB2392117 
Application Number:
GB20030030262 20020709 
Priority Number(s):
WO2002AU00907 20020709; AU2001PR06350 20010713 
IPC Classification:
B02C19/06; B04C3/06 [image: image2.png]



EC Classification:
B01J8/00F, B01J8/20, B01J19/12D6, B01J19/18, B02C13/08, B02C19/00, B02C19/18, F26B3/347, F26B17/10B2, F26B17/10D 
EC Classification:
B01J8/00F; B01J8/20; B01J19/12D6; B01J19/18; B02C13/08; B02C19/00; B02C19/18; F26B3/347; F26B17/10B2; F26B17/10D 
Equivalents:
[image: image3.wmf]

 WO03006166 


Abstract 



The invention concerns a vortex machine modified to intensify the vortex in the machine by installing inlet fans in addition to the main fan and modifying the configuration of the machine. Additional intensification of the vortex is achieved by introducing microwaves into the vortex machine. The vortex machine has a vortex tube, an inlet tube to the vortex tube at the inlet end, a feed inlet to the vortex tube between the inlet end and an outlet end and a fan rotor at the outlet en to draw air in a vortex through the vortex tube. An inlet fan in the inlet tube adapted to force air into the vortex tube. These modifications and additions achieve commercially viable capacities of the vortex machine in drying, grinding and process applications.


Data supplied from the esp@cenet database - l2



	METHOD AND EQUIPEMENT FOR FEEDING TWO GASES INTO AND OUT OF A MULTI-CHANNEL MONOLITHIC STRUCTURE  


	Patent Number:
WO03033985 
Publication date:
2003-04-24 
Inventor(s):
KRISTIANSEN KAARE (NO); WERSWICK BJOERNAR (NO); BRUUN TOR (NO); GROENSTAD LEIF (NO) 
Applicant(s):
KRISTIANSEN KAARE (NO); WERSWICK BJOERNAR (NO); BRUUN TOR (NO); GROENSTAD LEIF (NO); NORSK HYDRO AS (NO) 
Requested Patent:
[image: image4.wmf]

 WO03033985 
Application Number:
WO2002NO00340 20020925 
Priority Number(s):
NO20010005134 20011019 
IPC Classification:
F28F9/02; F28F21/04 [image: image5.png]



EC Classification:
F28F27/02B, F23C11/00C, F28F7/02 
EC Classification:
F28F27/02B; F23C11/00C; F28F7/02 
Equivalents:
NO20015134 
Cited patent(s):
DE19653989; US4271110; US4421702; US5416057; EP1221580; US4298059; US4041591; US4101287; US6077436; US4428758; WO8702125; US5242016 


Abstract 



The present invention concerns a method with associated equipment for feeding two gases into and out of a multi-channel monolithic structure. The two gases will normally be two gases with different chemical and/or physical properties. The gases, here called gas 1 and gas 2, are fed by means of a manifold head into channels for gas 1 and gas 2 respectively. Gas 1 and gas 2 are distributed in the monolith in such a way that at least one of the channel walls is a shared or joint wall for gas 1 and gas 2. The walls that are joint walls for the two gases will then constitute a contact area between the two gases that is available for mass and/or heat exchange. This means that the gases must be fed into channels that are spread over the entire cross-sectional area of the monolith. The present invention makes it possible to utilise the entire contact area or all of the monolith's channel walls directly for heat and/or mass transfer between gas 1 and gas 2. This means that the channel for one gas will always have the other gas on the other side of its channel walls, i.e. all adjacent or neighbouring channels for gas 1 contain gas 2 and vice versa. The present invention will be particularly applicable for making compact ceramic membrane structures and/or heat exchanger structures that must handle gases at high temperature. Typical applications are oxygen-conducting ceramic membranes, heat exchangers for gas turbines and heat exchanger reformers for production of synthetic gas.
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Abstract 



This invention relates to a method for preparing 1-oxaspiro[2,5]-carbonitriles from ketones using spinning disc reactor technology
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Abstract 



FIELD: intensification of emulsification, absorption and other processes in "liquid - liquid" type systems. SUBSTANCE: the invention presents a rotor apparatus for making impulse oscillations in a running liquid medium, that may be used for intensification of emulsification, absorption and other processes in the "liquid - liquid" type systems. The technical purpose of the invention is intensification of an emulsification process. The rotor apparatus contains the body with the medium inlet and outlet branch-pipes, a rotor and a stator concentrically mounted in the body and with channels in the side walls of cylinders, an insonification chamber and a drive. One or several vertical rods are installed in the channel of the stator. Some horizontal rods are installed in the channel of the stator. The vertical rods in the channel of the stator alternate with the horizontal rods. EFFECT: the invention allows to intensify the emulsification, absorption and other processes in the "liquid - liquid" type systems. 4cl, 4 dwg
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**********************
RECENT LITERATURE
Chemical Engineering Science 59 (2004) 1617-1640

Managing complex systems: some trends for the future of chemical and process engineering

J.C. Charpentier ,  T.F. McKenna  (CNRS Lyon)

Abstract

In today’s economy, chemical engineering must respond to the changing needs of the chemical process industry in order to meet market demands.  The evolution of chemical engineering is necessary to remain competitive to global trade.  The ability of chemical engineering to cope with managing complex systems met in scientific and technological problems is addressed in this paper.  Chemical engineering is vital for sustainability: to satisfy both the market requirements for specific end-use properties of products and the social and environmental constraints of industrial-scale processes.  An integrated system approach of complex multidisciplinary, non-linear, non-equilibrium processes and phenomena occurring on different length and time scales is required.  This will be obtained due to breakthroughs in molecular modelling, scientific instrumentation and related signal processing and powerful computational tools.  The future of chemical engineering can be summarized by four main objectives: (1)  Increase productivity and selectivity through intensification of intelligent operations and a multiscale approach to process control; (2)  Design novel equipment based on scientific principles and new production methods: Process intensification; (3)  Extend chemical engineering methodology to product design and engineering using the “triplet 3PE molecular Process-Product-Processs Engineering” approach; (4)  Implement multiscale application of computational chemical engineering modelling and simulation to real-life situations from the molecular scale to the production scale.

VERDICT: An excellent paper for all those with an interest in PI – DAR

******************

Experimental Thermal & Fluid Science 28 (2004) 545-555

Experimental and numerical investigation of forced convection heat transfer of air in non-sintered porous media

Pei-Xue Jiang (Tsinghua University, PRChina)

Abstract

Forced convection heat transfer of air in plate channels filled with glass or non-sintered steel spherical particles was investigated experimentally and numerically.  The effects of thermal dispersion, variable properties caused by the pressure variation, particle diameter, particle thermal conductivity and fluid velocity were studied.  The experimental results and numerically calculated values for the friction factor in porous media agree well with established formula.  The porous media significantly increased the pressure drop in the plate channel compared to an empty channel.  The non-sintered porous media enhanced the heat transfer by 4-8 times for the conditions studied, which was much less than the enhancement due to the sintered porous media due to the contact thermal resistance in the non-sintered porous media.  The heat transfer coefficient decreased with smaller glass particle diameters and increased with the particle thermal conductivity.  The influence of the solid particle thermal conductivity on the convection heat transfer of air in porous media decreased as the solid particle thermal conductivity decreased.  Numerical simulation results with the local thermal non-equilibrium model with consideration of thermal dispersion corresponded well to the experimental data for both glass and metallic porous structures.  The effects of pressure variation on the convection heat transfer was less important.

VERDICT:  Useful for those looking at catalyst pellet/particle behaviour in gas streams.  There are UK experts at Brunel & Cambridge Universities doing similar work – DAR

****************

The following two references may be downloaded from Science Direct, the Elsevier Science database – www.sciencedirect.com – searching by author.
The use of an electric field in increasing the resistance of plants to the action of unfavorable space flight factors

G. Nechitailo a,*, A. Gordeev b,1

a Institute of Biochemical Physics, 4 Kosygin street, 117977 Moscow, Russia

b Agricultural Institute, Smolensk, 214000, Russia

Abstract

The key role in increasing the resistance of plants to unfavorable space flight factors is assigned to bio-membranes of root cells. It is these bio-membranes in which numerous biochemical and biophysical processes determining the adaptive capacity of plant organisms occur. In the initial period of exposure to unfavorable space flight factors the adaptation reactions of the plant organism undoubtedly increase its resistance. But the intensification of removal of Hþ ions through the plasmalemma with an increase of the external influence sharply raises the quantity of cations leaving the cell, which leads to the accumulation of a considerable quantity of intracellular negative charges. These charges together with negative charges built in the membrane force protons to concentrate on the external surface of the membrane. Since protons have a very strong electric field, they form such a charge of which the electric field is about from several to hundreds of V/cm. The concentration of positive charges of protons entails the formation of a double electric field which extremely impedes the diffusion of other ions. Thus, a proton barrier is formed. Its length can be very considerable due to which the whole process of trans-membrane energy and mass-transfer is disturbed. The proton barrier is easily destroyed by a weak electric field created in the root zone. In experiments on electro-stimulation of different plants under space flight conditions at the orbital station MIR the absorption of nutrient elements by the root system increased to the optimal level, the ratio of physiologically active substances in the rhizosphere was normalized, the content of chlorophyll, carotin, and ascorbic acid in leaves corresponded to the ground-based control. Understanding of the mechanism of formation of a proton barrier on the plasmalemma of root cells as a result of the response of plants to the negative action of external factors (micro-gravity) is of great importance. It allows the possibility of life support of the vegetable kingdom in extreme conditions to be estimated in a new way.

*******
Use of ultrasonic energy for intensification of the bio-preparation of greige cotton

Val G. Yachmenev *, Eugene J. Blanchard, Allan H. Lambert

Southern Regional Research Center, 1100 Robert E. Lee Blvd., New Orleans, LA 70124, USA

Raw unscoured cotton contains _90% cellulose and various non-cellulosic impurities such as waxes, pectins, proteins, and fats. To remove these hydrophobic non-cellulosics and produce a highly absorbent fiber that can be dyed and finished uniformly, the greige cotton is traditionally processed with relatively harsh and environmentally unfriendly chemicals. New bio-preparation processes that utilize highly specific enzymes instead of conventional organic/inorganic chemicals are becoming increasingly popular in the textile industry. The major shortcoming of this new technology is that the processing time is much longer than the conventional method. This limitation was overcome by use of ultrasound energy in combination with enzyme processing. The combined enzyme/ultrasound bio-preparation of greige cotton offers significant advantages such as less consumption of expensive enzymes, shorter processing time, better uniformity of treatment and a notable decrease in the amount and toxicity of the resulting textile wastewater effluents.
+++++

Calls For Papers etc.

SEPTEMBER SUMMER SCHOOL
Combinatorial Chemistry Summer School, University of Southampton
13-16 September 2004

The 5th Residential Summer School  on Parallel and Combinatorial Chemistry will be held at Southampton from 13th to 16th September 2004.

This event provides a unique training opportunity for: employees who require training in the various disciplines associated with high throughput chemistry industrial managers seeking to identify opportunities to apply high throughput chemistry academics and students seeking an overview of the state of the art in combinatorial chemistry.

For more information on this event, or to register, go to the University of Southampton website:  www.chem.soton.ac.uk/news/stories/ccss04.htm
*********************
SEMINAR - “Selective Oxidation For Greener Processes”
Venue: The Samsung Centre, Wynyard, Billingham, Cleveland. 

Date: Thursday, October 21st 2004 

The Crystal Faraday Partnership is a knowledge transfer company, specialising in green chemical technology targeting lower-cost, sustainable manufacturing. Crystal's role is to become the UK focus for research, development, implementation and promotion of green chemical technology.  The Hub Partners in Crystal are the IChemE, the RSC and the CIA. 
AIM OF THE SEMINAR: 
The day will inform participants of the potential for selective oxidation technology to contribute to the business bottom line through the improved use of resources and reduced environmental impact. 
It will… 
· Introduce the latest concepts and tools for selective oxidation and explain how they can be applied. 
· Show examples of real applications. 
If you are a chemist or chemical engineer in Manufacturing, Research, Process Development or Design as well as benefiting your company’s activities, the day will contribute to your continuing professional development. 
Cost £140.00 (+VAT) for Academics and £180.00 (+VAT) for Industrialists, per person, including refreshments, lunch and course material.  Early application is advisable – Places will be limited 
‘The Crystal Faraday Partnership,’ 
165-189 Railway Terrace, Rugby CV21 3HQ 
Tel: 01788 534487, Fax: 01788 534488, 
Email: info@crystalfaraday.org 
************************

International Conference on the 20th Anniversary of Bhopal Gas Tragedy

“Bhopal and its Effects on Process Safety”

at 

The Indian Institute of Technology, Kanpur, India

December 1 to 3, 2004

Post-conference tour of Bhopal for those interested

http://www.iitk.ac.in/infocell/announce/bhopal
Cosponsored by: IIChE (India), MKOPSC (US), IChemE (UK), HSE (UK), AIChE (US), CCPS (US), ESMG (Germany), EPSC (UK), CSB (US), ACC (US) 

Experts from around the world will gather to summarize the significant progress made in process safety since 1984, the current activities in various areas and will deliberate on the future course of action on which the very survival of the process industry depends.

Papers are invited on all aspects of process safety

(see website for  details)

Papers will be published in a special issue of The Journal of Loss Prevention in the Process Industries (Elsevier)

One-day workshops on: Inherently Safer Design, Process Intensification, Site Security, Layers of Protection Analysis

Exhibition of software, hardware and training items, books and journals 

Site-seeing tours of famous places in India 

Those interested in presenting papers, exhibiting products or attending the conference should follow the website for paper submission, exhibition, registration, accommodation, travel, financial aid, etc.

Coordinator: Prof. J. P. Gupta, Department of Chemical Engineering, Indian Institute of Technology, Kanpur-208016 (U.P.), India
E-mail: jpg@iitk.ac.in, phone +91+512+2597175, 2597629, 2598505

Fax: +91+512+2590104, 2590260, 2590007

http://www.iitk.ac.in/infocell/announce/bhopal
**********************
The Next PIN News

The next PIN News will be issued in January 2005.  Please send your contributions to David Reay by 10 January 2005.

THE NEXT PIN MEETING- THE NEXT PIN MEETING- THE NEXT PIN MEETING- THE NEXT PIN MEETING - THE NEXT PIN MEETING

DATE: 7 DECEMBER 2004.

VENUE:  THE CENTRE FOR LIFE, NEWCASTLE UPON TYNE
In conjuction with:  The Greenchemistry Centre of Industrial Collaboration, York University, and the Pharmaceutical and Speciality Cluster
Full information and registration forms will be sent to all PIN members in early November2004. 
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