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EDITOR’S THOUGHTS: 

Hello and welcome to issue 3 of the FERF newsletter. So far this year the new Forum has been 

very active with three events being held at the Yew Lodge Hotel in Kegworth and the 

Universities of Leeds and Sheffield. The first of these was a joint meeting held on 18th May 

2017 with the FERF, the Minerals Engineering Society and the South Midlands Minerals and 

Mining Institute and was entitled “Minerals Engineering – 2017”. A full report of the 

proceedings is contained in this newsletter. The second was the Inaugural Meeting of the 

FERF Biomass and Waste Interest Group and was held on 27th June 2017 at the University of 

Leeds.  Full details of the event are also reported in this newsletter. The most recent event 

took place on 12th September at the University of Sheffield and was held jointly with the 

UKCCSRC. This was their biennial meeting and involved three sessions each with three 

parallel strands and was followed by a plenary session. The topics presented included 

Transport and Storage, Biomass, Capture and Greenhouse Gas Reduction. Some of the main 

talking points will be included in the next newsletter in January 2018. 

 

Included in this newsletter are the latest coal-based projects to be funded by the RFCS.    

 

I have also rearranged the method by which the news items are reported in this Newsletter 

and have categorised them by subject matter. These news items are not listed chronologically 

and I would be interested to hear whether this is a worthwhile venture or whether to revert to 

the older method – any views would be welcomed. 
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Student Bursaries for 2017-2018 

 
Travel and subsistence bursaries of up to £300 are on offer to bona-fide full-time students 

who wish to attend appropriate National and International fuel and energy related 

conferences, (for example, the 12th ECCRIA Conference, please see the Calendar of Fuel and 

Energy Research Events for details of future conferences), and whose supervisor is a member 

of the Fuel and Energy Research Forum.  To apply, please send the abstract submitted to the 

conference with a brief supporting letter from your supervisor together with details of the 

expected expenditure and other sources of funding applied for, to:  

 

Professor J.W. Patrick, 

Dept. of Chemical and Environmental Engineering, 

Faculty of Engineering, 

The University of Nottingham, 

Energy Technologies Building, 

Innovation Park, Triumph Road, 

Nottingham NG7 2TU 

 

The requirements for eligibility for award of a bursary are that the recipient will submit a 

short report about his or her impressions of the conference to the Newsletter Editor for 

inclusion in the next edition. In addition, this report will provide some brief details of the 

beneficiary, their topic of study and the reasons for wishing to attend the conference.  

Potential applicants should see the template for these reports on the FERF website, 

http://www.tferf.org where such reports must comply with these requirements.   

 

Please note that these bursaries are only for travel and subsistence to attend the conference, 

(i.e. not for conference or other fees).  In addition, priority will be given to applicants who will 

be attending the whole of a conference rather than one day of a multi-day event and will be 

using the conference accommodation provided should this be required.  It may not be 

possible to fund all applications for bursaries or meet the request in full as this will depend 

on the funds available at the time.     

 

Announcement of the 12th ECCRIA Conference  

The European Conference on Fuel and Energy Research and Its 

Applications 
 

The next ECCRIA conference, (12th ECCRIA), will take place at Cardiff University over three 

days starting on Monday 5th to Wednesday 7th September 2018, where full details of this 

conference can be found on the Conference website, www.eccria-conferences.org. 

 

The Conference Organising Committee has held its first meeting in Cardiff and the Call for 

Abstracts has recently been circulated as an FERF E-mailshot.  The first key deadline is for the 

submission of abstracts by Friday 26th January 2018, where further key dates can be found on 

the Conference website. 

 

With the formation of the Fuel and Energy Research Forum earlier this year, the scope of this 

Conference has been significantly expanded to cover the full range of carbon-based fuels. The 

FERF’s intention is to bring together all those with interests in fuel and energy research, 

particularly fossil fuel, biomass and waste and to promote and integrate these interests in the 

http://www.tferf.org/
http://www.eccria-conferences.org/


UK and worldwide.  Abstracts are invited which describe current academic and industrial 

research into cleaner fuel and energy research on fossil fuels, biomass and waste and their 

applications including but not limited to :- 

 

• Improving efficiency and reducing emissions for carbon-based fuel technologies in 

conventional combustion power generation.  This includes optimising the flexible operation 

of power plant and ash and slagging issues. 

• Advanced Power Generation, (APG), based on thermal processes, including enabling 

technologies and innovative process design for APG. 

• Industrial scale combustion, gasification and pyrolysis including issues associated with co-

firing and with the combustion of biomass and waste. 

• CO2 : Pre and post-combustion capture, transport, storage and utilisation technologies, 

including oxyfuel combustion, chemical looping, fuel characterisation and plant diagnostics. 

• All emissions issues, including alternative NOx reduction techniques to meet 2016 NOx 

limits, SOx, particulates and trace elements. 

• Pre-treatment of biomass and waste feedstocks, (torrefaction, washing), and issues 

associated with the safe storage, processing, handling and feeding of biomass and waste into 

process systems. 

• Hydrogen : Its potential use and issues. 

• Energy storage, thermal storage, mechanical storage and integration with power generation 

processes. 

• Case studies on the challenges facing the users of biomass and waste. 

• Carbonisation and other metallurgical uses, fuel-derived products, fuel preparation and 

handling, underground coal gasification and coal bed methane, and all other carbon-based 

fuel conversion processes, including coal to liquids. 

• Policy studies, including legislation towards power from carbon-based fuels, government 

policy, legislative framework, both UK and international. 

 

Research students are also strongly encouraged to submit papers, attend and give 

presentations, where there is a reduced Conference fee for students. 

  

Report of “Minerals Engineering – 2017” Symposium 
Joint with the Inaugural Meeting of the FERF’s Fuel and Minerals 

Engineering Interest Group.  

 Yew Lodge Hotel, Kegworth, 18th May 2017 
 

This annual meeting, a joint venture between the Minerals Engineering Society (MES), the 

South Midlands Minerals and Mining Institute and the Fuel and Energy Research Forum, was 

once again held at the popular Yew Lodge Hotel.  Forty delegates registered for the event and 

following coffee and biscuits the seminar opened at 9.15am with a welcome from MES 

president Neil Jenkinson. 

 

Session 1 was chaired by Dr David Buchanan who invited the first speaker, Nigel Yaxley, to 

open the technical session with his paper entitled “Coal in the UK and Europe”. Nigel works 

as an independent consultant specialising in coal markets and regulation and is founder and 

Managing Director of the Association of UK Coal Importers and Producers, (CoalImP). 

Nigel's paper summarised the situation of coal worldwide, in Europe in the UK. 

 

Starting with coal in the world, Nigel asked the question “Is it a spent force or the bedrock of 

power generation?” In world energy consumption coal is second only to oil but consumption 



has stalled in recent years.  IEA Coal Information – 2015 data... reported that World coal 

consumption was down 2.6% to 5.4 Btce; global coal production was down 2.8% to 7.7 Bt; 

hard coal 6,901 Mt (–3.0%), and lignite 807 Mt (–1.0%); China produced 3,527 Mt, down 3.1%; 

USA 812 Mt India 691 Mt; Australia 509 Mt Indonesia 469 Mt Russia 334 Mt South Africa 253 

Mt.  Global hard coal trade down 4.1% to 1,311 Mt and India to became world’s largest 

importer 222 Mt. China’s impact is hugely dominant in production as well as consumption 

and has a major effect on world trade volumes. IEA predicts a plateau in world demand will 

continue but coal will still provide almost a quarter of world energy in 2040. 

 

IEA World Energy Outlook 2016’s prediction is for global energy demand to grow by 30% to 

2040 in a central ‘new policies’ scenario. Coal’s share of primary energy demand drops from 

29% (2014) to 23% (2040) and is overtaken by gas in late 2030s. The share of electricity 

generation drops from 41% to 28% losing ground mainly to wind and solar.  Global coal 

demand grows by just 0.2% each year to 2040 (c.f. 2.5% in last 25 years). China has already 

peaked but Indian demand continues to grow - by 150% to 2040 with demand growth in India 

a major factor.1.2 billion people still live without access to electricity. China’s transformative 

growth has been fuelled by coal. China’s coal consumption grew by 400% and coal will be a 

critical enabler of growth in India. Electricity demand in India is expected to average 4.4% per 

annum over the next 25 years.  Coal generation capacity more than doubles, while renewables 

also increase significantly to meet demand. IEA indicates that maintaining an adequate 

electricity supply represents a significant investment challenge requiring $2 trillion (in 2013 

dollars) MES Symposium - 18th May 2017 

 

In Europe coal faces the continuing challenge of uncompetitive mines and climate politics and 

key EU policies. Belgium was the last European country ending coal generation. In Poland, a 

critical coal industry restructuring is underway but for climate activists coal is not welcome in 

Europe and they have friends in high places such as the Pope. Divestment policies are gaining 

ground, for example the World Bank  “will provide financial support for greenfield coal power 

generation projects only in rare circumstances”, the  European Bank for Reconstruction and 

Development “will provide its financial support for greenfield coal power generation only on limited 

occasions”, the  European Investment Bank  “has introduced an Emission Performance Standard of 

550g CO2/kWh to screen the Bank’s investments in fossil fuel generation projects” and similar 

positions are taken by Stanford University, Sydney University Rockefellers. 

 

The Paris agreement is a curate’s egg for coal (and what about Trump?). Coal-related EU 

legislation is a complex mix but some current policies are key for coal in Europe such as the 

Large Combustion Plants BREF. Major concerns over process and dominance by NGOs; 

Mercury limits unachievable and incorrectly derived; coal plants will rely significantly on 

derogations. Regarding the EU Emissions Trading Scheme Reform, the EU parliamentary 

process is now complete with plenary vote (15th February); Annual reduction factor remains 

at 2.2%; Environment Council agreed common position; Trilogue negotiations ongoing to 

agree final text. 

 

Moving on to coal in the UK, Nigel said what many of us already knew that there had been a 

nose-dive in coal supply and markets. The energy policy cocktail was on life support after a 

near-fatal draft. So, was the UK’s coal phase-out global leadership or was it a blind alley? 

Nigel mentioned some important dates in coal’s UK history – in 1882 London’s Holborn 

Viaduct got the world’s first centralised coal-fired power station; 1922 and 1926 coal miners 

strikes; 1930s the Great Depression; 1956 Clean Air Act passed in response to London’s 

“Great Smog”; 1968 Fifteen Guinea Special is the last main-line steam passenger train; 1984 

coal miner strike; 1991 the Dash for Gas begins; 2011 coal prices start tumbling; 2014 coal use 



falls to lowest level since the industrial revolution; 2015 largest annual fall in coal use outside 

of a miners strike and 2016 coal power output fall to zero for the first time since the Industrial 

Revolution. 

Pa  

UK coal consumption and supply has collapsed with gas the main beneficiary resulting from 

the carbon tax. Fuel switching to gas relegates coal to peak running in the winter. UK 

production has increased its share a little with Russia seeing the biggest drop in demand. UK 

coal stocks are falling but remain high relative to demand. 

 

Government policy for coal is working as intended viz. “The role of coal for electricity generation 

has declined rapidly in the last couple of years due to the success of the Government’s policies”. 

Parliamentary written answer 12th September 2016. 

 

A carbon tax of £18/tonne CO2 is around five times EU levels driving fuel switching to gas. 

This has already meant investment to meet requirements of EU Industrial Emissions Directive 

for NOx would be uneconomic and the 2025 coal closure proposals are ‘belt and braces’. 

 

Valentine’s Day Pledge signed in 2015 by David Cameron, Nick Clegg and Ed Miliband was 

the death knell for ‘unabated coal’ but the capacity market helps to keep coal generation alive 

in the short as well as medium term. The January auction for winter 2017/18 delivery at a 

clearing price of £6.95/kW/year went to Aberthaw, Cottam, Drax, Eggborough, Fiddlers Ferry, 

Ratcliffe and West Burton. The 2020/21 capacity of 5.6GW coal was awarded to Aberthaw, 

Drax and Ratcliffe.  

 

The 2025 coal closure consultation was launched in November 2016 regarding proposals for 

closure of unabated coal. Here the objective was to demonstrate CCS on a proportion of the 

station’s capacity and meet existing EPS for CO2 of 450g/kWh (annual basis) or modify 

existing EPS to a concentration basis. The constraints in the years ahead of the 2025 closure 

would be if consultation queries were needed to avoid a 2025 ‘cliff edge’ and there were no 

firm proposals. Note also that proposals are only relevant in a hypothetical ‘high coal 

scenario’ and assumptions “do not reflect established Government policy or expectation”. 

 

The outcome may be inevitable but the argumentation is flawed as the central case is too 

‘optimistic’. It overestimates the rate of build for new gas plant. Capacity margin remains too 

tight in event of, for example, nuclear type fault, NB recent French nuclear/interconnector 

issues. The low coal case is not considered, which risks an early disorderly loss of supply 

infrastructure (production and transport). The capacity market may keep stations open but 

not the infrastructure if coal is not burnt. Other markets are not considered and coal supply 

needs time to adapt to protect markets and optimise new opportunities 

2030 

CoalImP has submitted a detailed response in which coal plants remain essential to meet 

winter demand. The Government should review scenarios – optimum lies between ‘central’ 

and ‘high coal’. The challenges in building new gas plants are underestimated – Brexit/other 

projects (HS2 etc.). No earlier constraint is needed pre-2025. Powers should be retained to 

suspend closure date. Policies are needed to mitigate impacts as part of industrial strategy. 

Other markets are disregarded – supply chains need time to adapt. 

 

Other responses are a mixed bag and the Government’s response is awaited. Regarding the 

CBI, many of their points complement CoalImP’s response and reflect input from CoalImP 

and Banks Group. Sandbag (a Sandbag is a not-for-profit think tank based in Brussels and 

London.) wants to bring forward the date to 2023 and prevent coal bidding in capacity 



auctions. The APGTF/CCSA regrets lack of CCS funding and highlights issue for new gas and 

risks for new CCS and the union Prospect produced a comprehensive response with similar 

points to CoalImP. 

 

Is this a good platform for global leadership on coal policy? Nigel showed that the UK made 

up 0.6% of the wold coal consumption in 2015; probably not! 

 

Government cancelled a £1bn CCS programme at the end of 2015 so will CCS ever happen in 

the UK? The National Audit Office report on sustainability in the Spending Review found 

that “Cancelling the CCS competition may affect the costs of meeting long-term carbon 

targets”. The Oxburgh report on CCS (published 12/09) found that carbon capture and 

storage could be cheaper than nuclear and its central recommendation was to establish a 

state-owned “CCS Delivery Company”. But all the focus now on gas – CCS on coal in the UK 

seems a distant pipe dream. ‘Clean Coal’ The way forward or an oxymoron? In Nigel’s view 

CCS happening in the UK is “a distant pipe dream” 

 

The second presentation was given by Christine Blackmore of Wardell Armstrong and was 

entitled “Planning for Mine Closure”. The topic of this talk was something that I must confess 

I had not realised was quite so important as it turned out to be. To begin the process of mine 

closure there must be a consideration of the legal position of the mine. As these mines can be 

almost anywhere in the world there are the relevant regulatory issues to be assessed, the 

planning applications, permissions and licenses in place during the mines operation to be 

considered and the assessment of the environmental and social impact of closure. 

 

There are several advisory bodies who can assist in mine closure planning such as the 

International Council on Mining and Metals (ICMM); and the Closure, Restoration & 

Aftercare Management Plan (CRAMP); Equator Principles; and IFC Standards. A detailed 

closure plan is generally prepared about two years before closure. 

 

Christine then posed several relevant questions that need to be addressed, for example: - 

What do you want to achieve after the closure? Is it restoring the land to its former usage? Is 

it increasing the amount of workable land? Is the intention to use the infrastructure for the 

benefit of the community? Are we intent on providing new opportunities for the workforce? 

Are we intent on closing on a positive note? 

 

Secondly: - Where do you start? The first action is to prepare a full site inventory leaving 

nothing out, then plan, plan and prepare more plans! Specific points include how to deal with 

and decontaminate leach pads containing cyanide. This can require the spraying of leach 

pads containing toxic chemicals with water for prolonged periods of time. There is also the 

issue of tailings dams and settlement lagoons – how do you deal with these? 

 

How is the project to be funded? How are the costs calculated? Are there financial 

guarantees? And if so what are the options? Is there a financial bond; an escrow account 

(third party managed); What is the royalty (per tonne of ore mined); what about insurances 

etc. For different countries, there are different rules!! In Russia no bond is required, no plan is 

required until two years before the closure; for Western Banks e.g. the World Bank, closure 

funds need to be available from day one that will cover emergency closures e.g. bankruptcy, 

falling commodity prices, major catastrophes (land slip, tailings dam failure etc). 

 



In terms of aftercare management, what are the residual liabilities e.g., the pit, tailings dams 

etc; is there a requirement for monitoring – surface/ground water; how long do you monitor 

for? And who takes on the lasting responsibility? 

 

Important conclusions that Christine made were that closure planning should start at the 

project development stage. Important parts of the project are planning applications, 

environmental social impact statements (ESIAs) etc. (a conceptual closure plan). Keep good 

inventory records. Keep monitoring records up to date. Keep good communications with the 

community. Undertake progressive rehabilitation/ restoration. Prepare a detailed closure plan 

two years before closure and ensure the closure plan is fully costed and updated. 

 

Following a short coffee break the third paper of the morning session was given by David 

Woodruff, who is a self-employed coal consultant. David’s paper was entitled “The history 

and development of dense medium cyclones (DMC)”.  

 

David has many years’ experience in the development and use of DMCs and he began his 

talk by outlining the important work of the Dutch State Mines (DSM) in the period 1940 to 

1960. The demise of the coal mining industry in the Netherlands resulted in the closure of the 

coal processing arm of the DSM. However, there were many important developments in coal 

preparation since the end of the second world war and the DMC remains the step change in 

technology at that time. 

 

This improvement was to move from a static bath to a dynamic bath in which centrifugal 

force enhanced the process by speeding up the separation of smaller particles. David 

explained that in 1938 the DSM developed a hydrocyclone process using shale as the 

separation medium. This was a variation on another earlier Dutch process which was known 

as the Barvoys process which used a suspension of barytes and clay to treat raw coal feeds of 

between 200mm and 3mm in size, although 12.5mm was the generally accepted lower limit. 

This type of plant became popular in certain parts of the UK in the years 1940 to 1946. 

 

Magnetite emerged as a dense medium for washing coarse coal in the UK in 1939 but was 

first developed in the Netherlands by Tromp. Although successful on the continent the first 

colliery in the UK to use this system was Nine Mile Point in South Wales in the mid 1950’s.  

 

The use of DMC was extended when it became possible to produce higher SG suspensions 

using ferrosilicon and then magnetite/ferrosilicon mixtures. Minerals such as lead, zinc, 

chromium, tin and iron ores and auto scrap recovery became possible using these denser 

materials.  

 

Other devices were developed such as the Dyna Whirlpool (DW). The DW separator uses a 

sloping cylinder with cover plates and central openings to which the raw feed is fed centrally 

at the top end. There are also tangential orifices at either end. The medium enters tangentially 

at the lower end and migrates towards the top end and leaves the cylinder tangentially along 

with the heavy mineral. The lights gravitate to the bottom end and leaves through a central 

discharge port. Generally centrifugal devices such as DMC and DW experience higher media 

losses than static-type devices.  

 

The process was developed for treating a wide range of minerals, sized from one inch to 60-

mesh, such as iron, copper, lead, zinc, fluorspar, magnesite, garnet, scheelite, tin ores and 

gypsum. A major advantage claimed for the DW separator over conventional cone-shaped 

devices is its flexibility and simplicity of design. It requires no pumping processes because it 



is gravity fed. It is readily adjustable to variations in incoming feed which is an important 

factor where bulk mining methods are employed.  

 

The DSM had produced a successful dense medium cyclone on which they charged a 

considerable cost in royalties to license holders. As a result, some research in the UK was 

carried out which lead to the production of the Bretby Vorsyl Separator. The principle of the 

operation of the Vorsyl Separator is that raw coal feed, typically -13/25mm+0.5mm enters a 

cylindrical chamber tangentially, along with the suspension medium. The clean coal then 

flows in a vortex towards the centre of the chamber down through the central pipe or vortex 

finder. The reject sinks flow out through a shale chamber at the bottom of the cylinder via an 

annular gap or throat; the rejects finally discharging through a back-pressure device, known 

as the vortex finder. 

 

Another development of the DSM separator is the swirl heavy media cyclone which 

originated in Japan at the Tagawa Machinery Works.  The conical portion of the cyclone is at 

the top and the cylindrical portion at the bottom which results in the refuse discharging from 

the top and the clean coal from the bottom. The cyclone is said to be able to use a coarser 

magnetite which can result in lower magnetite loss. The air column inside the conventional 

cyclone is sometimes unstable; in the swirl cyclone, this air column is stabilised by an air pipe 

which is open to the atmosphere. The design is such that the height of the air vent can be 

varied, as can the height of the vortex finder and the diameter of the apex nozzle. The feed 

nozzle is also designed so that the area of the opening can be adjusted by a regulating plate. 

This cyclone is said to provide a sharpness of separation and efficiencies comparable to 

conventional cyclones and may offer possibilities in treating larger coal sizes. 

 

From the 1980s onwards and following the demise of the Dutch State Mines interest’s in coal 

processing, the focus for DMC turned to newer coal industries in countries such as South 

Africa and Australia. General trends in global coal preparation now show many minor 

variations in flow-sheet design in all major coal-producing countries, However, a general 

trend has developed in many places, except for China. Large capacity single unit equipment 

is preferred to simplify plant design and reduce the number of moving parts, and to avoid 

distribution error. The DMC is generally used in preference to jig technology on + 1.0 mm 

feed. Most new plants are now removing the 1 or 2 mm raw feed before the dense medium 

process. An interim process step using either spirals or upward current separators is used to 

process the 1 or 2 mm x 0.25mm - 0.15mm fraction. Froth flotation feed is now generally 

0.25mm or 0.15mm x 0, or to 0.045mm, rather than the original 0.5mm x 0 seen in plants pre-

1990. 

 

David completed his review with mention of fine coal processing using dense media. The fine 

coal dense medium cyclone is a technology originally introduced in 1957 by DSM. A 

resurgence occurred in the 1980s to produce export coking coal in South Africa and there is 

now new interest here and in Australia for low gravity separations to increase yield of low 

ash products. In China the 3 Product DM cyclone plants, which do not include a de-sliming 

step, use a fine Coal DMC to recover fine coal from the medium circulation system. This 

system, although widely used in China, is inflexible and has a high magnetite consumption. 

 

In conclusion, David said that cyclone dense medium separators have now become the 

world’s most commonly used coal preparation and separation method. Large diameter high 

capacity units are now the norm and they are now widely used in many mineral processing 

applications.  

 



Peter Keeley from Birmingham University presented the last paper before lunch. Peter’s 

paper was entitled “Geopolymers, a low carbon alternative for cement” and described some 

of his research whilst working at the University of Birmingham. The work was also 

sponsored by Tetronics International. He began by giving us some background to cement 

firstly that it is the world’s most used material after water with 4.1 billion tonnes bring 

produced annually. It is cement which is responsible for the strength of concrete and concrete 

has allowed for a wide variety of buildings and infrastructure. 

 

Cement reacts with water to produce a binding gel which gives concrete its strength. By the 

following chemical reaction: -  

 

2Ca3SiO5 + 7H2O → 3Ca·2SiO2·4H2O + 3Ca(OH)2 

 

3Ca·2SiO2·4H2O is known as calcium silicate hydrate (CSH) and it is this which is the 

strength-giving phase in concrete. Cement only reacts with water because it has a very 

specific mineral composition. And to produce this composition requires significant amounts 

of energy. Cement production accounts for between 5 to 8 % of the world’s CO2 emissions. 

 

‘Concrete’ has been used for thousands of years, but ordinary Portland cement (OPC), as we 

know it, was developed in the middle of 19th century. The Romans built large concrete 

structures like the Pantheon, the Colosseum and aqueducts using a combination of lime, 

pozzolanic materials and water. The pozzolana which the Romans used were volcanic ashes 

and calcined clay. Generally, pozzolanic materials are aluminosilicate materials and can be 

broadly classed as natural or man-made pozzolana. Natural pozzolana include volcanic ash 

and clays whereas man-made pozzolanas are slags and fly ash. 

 

Using pozzolanic materials in construction has environmental benefits and also enhances the 

strength and chemical resistance of concretes. A good pozzolan contains vitreous or 

metastable phases, a high content of silicon or aluminium oxides and a fine particle size. 

 

Pozzolanic materials react with alkaline solutions to produce additional CSH which 

reinforces the CSH produced from cement hydration, see equation below: - 

 

2Ca3SiO5 + 7H2O → 3Ca·2SiO2·4H2O + 3Ca(OH)2 

 

The by-product of cement hydration is calcium hydroxide which allows for this reaction. 

 

It is possible to totally replace cement with aluminosilicate materials, like pozzolans, which 

then react with alkaline solutions to produce alkali-activated binders. These binders are 

similar to CSH and when industrial by-products are used can result in a reduction in CO2 

emissions of around 80%. 

 

The first reported use of such materials was by Glukhovsky who produced alkali activated 

slag binders in the 1950s. These were used in infrastructure construction in the Ukraine. 

 

Aluminium and silicon species dissolve from the precursor in alkaline conditions and poly-

condense to form a gel phase. The activating solution typically a strong alkali like sodium 

hydroxide or sodium silicate solution. The nature of the gel phase is dependent on the raw 

material and the formulation mixture used to produce it. 

 



The properties of geopolymers: a fast setting time compared with ordinary Portland cement 

(up to 1 hour at 25 °C); very low shrinkage; compressive strengths can be in excess of 90 MPa 

(OPC generally around 40 MPa); high early strength development; good acid resistance and 

good fire resistance. 

 

Raw materials used to produce geopolymers include a wide range of clays and minerals 

however, the most widely researched precursor for geopolymerisation is metakaolin. 

Metakaolin is formed from the calcination of kaolin: 

 

 
 

Calcination occurs at temperatures between 400 – 900 °C and the reactivity of metakaolin 

increases as the temperature increases. However, a calcination temperature above 900 °C 

causes the formation of undesirable phases such as mullite and quartz which do not 

participate in the geopolymer reaction. 

 

Although metakaolin is often seen as the benchmark material for geopolymerisation it is 

expensive and the requirement for calcination generates a CO2 footprint associated with it. To 

address these issues industrial by-products have been investigated. The use of such materials 

has several advantages: it diverts waste from landfill and creates an economic value for the 

material, it is a cheap material for end users. And it has a lower environmental footprint. 

 

Fly-ash generated from coal fired power stations is a widely used pozzolan and it is suitable 

for use as a precursor for geopolymerisation. There are several types of fly ash; for example, 

Class F-fly ash has a SiO2, Al2O3 and Fe2O3 content greater than 70 %; Class C-fly ash has a 

SiO2, Al2O3 and Fe2O3 content around 50 % and a much greater calcium content and Class F-

fly has been more widely studied due to its ability to form the 3-dimensional gel framework 

(low Ca). 

 

The fly ash contains amorphous cenospheres which are mostly aluminosilicate spherical 

particles and it is these particles which participate in the geopolymer reaction. The fly ash 

also contains other phases such as quartz and mullite. The composition of the fly ash is 

dependent on its source, what fuel is being burnt and the capture techniques. 

 

Fly ashes vary around the world in composition and glass content. The amorphous content 

can vary from about 60 % to over 90 % and the Si content between 40 to 60 %. There have 

been many reported raw materials in the literature about precursors for geopolymers, many 

of them industrial by-products such as ground granulated blast furnace slags. Other materials 

include types of metallurgical slags (copper slag, pyrometallurgical slag, vitrified waste), red 

mud, rice husk ash, rock wool, red clay brick waste and mine tailings. Slags are ideal 

precursors due to it being possible to produce fully amorphous materials. They also can have 

a high calcium content which usually makes the product of their alkali-activation not strictly 

a geopolymer. 

 

Peter then moved on to talk about the processes using plasma by Tetronics, the company with 

whom his group is collaborating. [Ed’s optional teach-in! To understand Tectronics’s plasma 

technology, it’s important first to examine what plasma is. Plasma is simply an ionised or electrically 

charged gas, and is often described as the fourth state of matter, i.e. when energy is added to a solid 

(first state) it becomes a liquid (second state); with more added energy it becomes a gas (third state) and 

when further energy is added it eventually disassociates to become a plasma. Examples of plasma are 



lightning, sparks coming from static electricity, fluorescent lights, arc welding and the aurora borealis 

(northern and southern (polar) lights). 99.9 percent of the Universe is made up of plasma.] 

 

Plasma is an intense but clean heat source which is used for a wide range of industrial 

applications. Tetronics have 90+ plasma installations around the world and applications 

involve hazardous waste vitrification processes such as air pollution control residue 

vitrification. Also using plasma technology are metal recovery processes, for example the 

recovery of ferrous alloys from electric arc steel furnace dust and precious metals from waste. 

The installed Platinum Group Metals (PGM) recycling capacity is around 1.2 million troy oz. 

per year. 

 

Precious and metals are extracted from waste materials like catalysts in a plasma furnace and 

most plasma processes produce large volumes of slag. A precious metal recovery plant would 

produce around 3,000 to 4,000 tonnes per year. A hazardous waste treatment plant would 

produce between 30,000 to 40,000 tonnes per year. Increasing the value of this material would 

have significant economic impacts on the process. 

 

Waste is very variable and materials processed using plasma vary. The composition of air 

pollution control residues (APCRs) from municipal solid waste varies greatly depending on 

the country of origin and the removal techniques. Ultimately, we end up with slags with 

different compositions. 

 

Peter’s group wanted to find the effect of this composition variation on the alkali-activation. 

The binding phase is a calcium-sodium-aluminium-silicate-hydrate and so can be represented 

as a C-(N)-A-S-H binding phase. The binding phase is at first amorphous but gradually 

develops a semi-crystalline structure over time. The properties of the binding phase are 

dependent on its chemical composition and the precursor’s reactivity. Increasing the Si/Al 

ratio of the material changes the structure of the binding phase and it also increases its 

compressive strength. 

 

The Si/Al ratio greatly affects the strength of the binding gel. In that the more Al substitution 

for Si in the framework, the weaker the structure. However, silicon dissolves much more 

slowly than aluminium from the slag. The Si-O bonds are stronger than the Al-O bonds and 

are more stable under attack. The strength of the binder is closely related to the reactivity of 

the slag and a high silicon content in a slag reduces it reactivity. 

 

A high silicon content in the slag causes a greater polymerisation of the slag’s structure. A 

greater polymerisation decreases a slag’s reactivity during alkali-activation. Components in 

the slag act to either break up the silicate network or to increase and stabilise it. Components 

such as Ca2+ and Na+ depolymerise the slag’s structure and make the slag more reactive. 

 

Slags have a complex structure, with several silicate structures and even though different slag 

compositions all appear fully x-ray amorphous the slags still show the presence of different 

silicate structures. Some are more polymerised than others. Attempt to predict the 

depolymerisation by the composition of the material using basicity calculations. It was found 

that network modifiers increase the basicity of the composition and as the optical basicity 

increases, the reactivity of the slag increases. An optical basicity greater than 0.615 tends to 

produce slags glasses with greater depolymerisation. 

 

Processing conditions also have an in fluence on the properties of the slag. Compaction of the 

paste in the mould prior to curing helps to increase the green body density of the material. 



This improves the characteristic strength of the material and reduces the variability of the 

material’s strength. 

 

The reactivity of the slag can also be increased by decreasing its particle size and a higher 

curing temperature. Nucleation seeds can be added to increase the strength of the material. 

Ca(OH)2 additions to the mix cause an increase in the strength of the material. The low 

dissolution rate of silicon from slag can be alleviated by using Na2SiO3 (sodium silicate 

solution which has pre-dissolved silicate ions). 

 

Sodium silicate solution can be used to overcome the problem of low silicon dissolution from 

the slag as silicate ions can reinforce the silicate ions released from the slag and so increase 

the Si/Al ratio in the binding gel. An increased silicon content in the gel causes a shift towards 

a more polymerised gel framework. 

 

Peter recognised that despite the promising work which had been shown there remain 

challenges for geopolymers. There are currently no regulations for geopolymers in the 

industry. Cement is a highly regulated market with specific standards and requirements for 

the material to meet. There is a lack of field data and long-term durability data means that the 

industry is reluctant to use them. The cost of geopolymers, especially the activating solution 

must be competitive to cement. The activating solution must be safe to handle and to use. 

Compositional variations of raw materials must be controlled to avoid variations in the 

properties of the geopolymer.  

 

Despite these challenges there are some companies who are producing geopolymer cement. 

The products which these companies make are usually use a geopolymer raw material and 

cement. The cement regulations allow for up to 95 % substitution of cement with blast furnace 

slag. With high fraction cement/slag blends it is possible to use water with lower volumes of 

accelerators to produce the strong materials. 

 

Geopolymers currently need to be used in niche applications to take advantage of their 

interesting properties. These include low carbon infrastructure projects. These are projects 

specifically designed to be environmentally friendly using eco-materials. Fire and chemical 

resistant applications such as high temperature resistant structural materials. Resistant 

protective coatings for materials and components. Quick setting applications such as 

pavements, roads and runways and other infrastructure requiring fast production and 

encapsulation of waste materials such as the immobilisation of hazardous chemicals for 

example radioactive waste.  

 

Peter summarised geopolymers and alkali-activated slags as being useful as a sustainable 

cement replacement in the future. The utilisation of waste products for construction materials 

diverts material from landfill and offers an economic opportunity for producers. Further 

understanding of the compositional and phase variations of geopolymer precursors needs to 

be understood to enable to production of consistent geopolymers. Long term strength and 

durability tests need to be performed and greater field testing needs to occur to gain the trust 

of the construction industry. Currently the best route to market for these materials are some 

sort of precursor/cement blend which enables the material to be covered by current 

legislation. 

 

The first paper after lunch is normally the graveyard slot as people start nodding off after a 

pleasant lunch. This was not the case here, however, as Cliff Lea kept us all awake and very 

captivated by his talk entitled “The Derbyshire Oil wells of 1918 – The very intriguing story of 



Britain’s first successful oil field”. Cliff’s story began at Windy Knoll near Mam Tor where it 

appears that you can still to this day find samples of elaterite. This is a naturally occurring 

bitumen which rises to the surface in what is oil-bearing strata.  

 

Such materials came to the notice of one Dr Thomas Short who in 1734 in Eyam collected 

similar samples and showed that they could be made to burn. Forward now to 1847 and 

James Oakes at Alfreton Ironworks who was extracting coal from a pit near his brick works 

when he noticed a liquid collecting in the shaft which he discharged into the nearby 

Cromford Canal. This happened repeatedly until, it is reported, hot ashes were deposited into 

the canal causing it to catch fire! The liquid in the canal contained oily combustible materials. 

A sample of this material was sent to his friend James Young for testing. Young (later to be 

known as “Paraffin” Young) investigated these substances and found that they contained 

valuable kerosene, lubricating oils and paraffin wax, which importantly in those days could 

be used for candles. From these humble beginnings, he created the world’s first oil refinery, 

where he distilled from the oil seven very different and useful products and even went into 

business making oil lamps. 

 

Early in the 20th century, Winston Churchill, the first sea lord, determined that British 

warships should convert from burning coal to oil and suddenly the product of the oil wells in 

Derbyshire were in great demand. A systematic search was made in three areas with seven 

locations being chosen in Derbyshire; Ridgeway, Renishaw, Brimington, Heath, 

Tibshelf/Hardstoft, Ironville and also on Biggin Farm on the Chatsworth estate. American 

“roughnecks” came over to help with the drilling. In 1918, because of their strategic 

importance, the drillings were granted special powers under the Defence of the Realm act. Oil 

was found at Brimington in February 1918 and at Tibshelf/Hardstoft in May 1919. The latter 

well produced seven barrels a day for a number of years. In anticipation of a large yield a 

200,000 gallon tank was erected to collect the outflow from Brimington and although 

encouraged by the use of dynamite and nitroglycerine the well did not produce any of the 

desired oil. All the other sites in Derbyshire were similar dry or produced at best some gas, 

traces of heavy oil and brine, (some of it radioactive!). The drill rigs were powered by huge 

coal-fired boilers and a young lad trespassing into these works was scalded to death by 

steam, sadly thus becoming the first oil-related fatality. 

 

At Tibshelf the well continued to produce oil until 1945, but everything was kept a huge 

secret. Not too far away in Nottinghamshire an oil well at Eakring produced oil from its 

discovery just before the second world war until its closure in 1966, having produced jointly 

with Dukes’ Wood, 47 million barrels during its lifetime. By contrast over the period 1938 to 

1945, the most successful of the early Derbyshire oil wells managed just over 9,200 barrels. 

 

Cliff finished his talk by explaining that Daltons of Belper, the local manufacturers of 

Silkolene lubricants, had been involved in the oil well business. Although previously known 

for their animal medicines their best of all was arguably an “Invigorating Drink for Bulls”, 

which amongst many other ingredients included half a bottle of whisky and cayenne pepper. 

I wonder if the farmers used it as well! 

 

The final paper was given by Stuart Foweather now of Cullum Detuners but formerly of a 

manager of UK Coal’s Technical Operations Department. His paper was entitled rather 

poignantly for some of those gathered at this meeting “Safe closure of the last three UK deep 

coal mines”. The paper covered the capping of Harworth Colliery shafts and the closure of 

Thoresby and Kellingley Collieries and the capping of their shafts.  

 



Although Harworth Colliery closed in 2006 it had been hoped that it may re-open when 

demand for coal made it worthwhile. As that did not occur it was decided to complete the 

closure and cap the shafts. The reason for capping the shafts, at all three collieries, and not 

filling them is that methane gas is still being extracted to run a small generating station on the 

site of the colliery. It is envisaged that this will continue for up to fifteen years whereupon the 

shafts will be filled.  

 

Stuart`s paper took us through the various stages of preparing the shafts for the introduction 

of the several metres thick concrete caps which would include the incorporation of the gas 

vents. He also explained that these vents would be the means of introducing the media for 

filling the shafts in the future. Because Harworth had been closed for several years the work 

was carried out almost exclusively by contractors.  However, in the case of Thoresby and 

Kellingley as part of the planned closure part of the workforce was engaged in the process. 

Stuart also went on to explain how emotive the process became with the engagement of the 

workforce.  

 

The seminar was formally close by Greg Kelley who thanked the presenters and organisers of 

the seminar and exhorted us to return next year and to try to ensure that more people 

attended this very interesting event.   

 

The Inaugural Meeting of the FERF’s  

Biomass and Waste Interest Group 

 “Low Grade Biomass – Challenges and Opportunities” 
27th June 2017, University of Leeds 

 

This inaugural meeting was opened and a welcome was given by Professor Jenny Jones of the 

University of Leeds, who is the Director of the EPSRC Centre for Doctoral Training in 

Bioenergy. The other co-organiser was Dr Katie Chong of Aston University’s Bioenergy 

Research Group at their European Bioenergy Research Institute (EBRI). 

 

Professor Jones spoke about the importance of bioenergy as a major global renewable energy 

source. Research is needed into the challenges concerning technical performance, cost 

effectiveness, sustainable production, food security and biodiversity of bioenergy from 

various sources. At Leeds, there are available four year funded integrated PhD and MSc 

courses with extensive training in year 1 and an industrial placement in year 2. There is also a 

multi-disciplinary programme hosted by the School of Chemical and Process Engineering, 

stretching across chemistry, engineering, earth science, transport, economics and policy. Its 

PhD project themes include feedstocks, processing and safety (torrefaction, fast pyrolysis, 

nutrient recovery, characterisation and analysis, explosion risks); conversion (fundamentals 

of combustion, corrosion, agglomeration, modelling, hydrothermal processing etc); products, 

utilisation and impacts (boilers, fuel cells, turbines, aerosols, VOC, PAH, waste water, 

negative CO2, Bio-CCS); sustainability and whole systems (life cycle analysis, supply chains, 

energy flows, environmental impact, policy). 

 

Dr Katie Chong, who a lecture at Aston University and is also the Co-ordinator of the FERF’s 

Biomass and Waste Interest Group, next gave a short talk on the Fuel Energy Research Forum 

(FERF). The FERF is the successor organisation to the Coal Research Forum and was formed 

in 2017.  The FERF aims are to promote and co-ordinate contact between academia and 

industries; to assess and co-ordinate resources and needs concerned with fuel and energy 

utilisation and conversion; to provide a Forum for the exchange of information between 



technology providers and key stakeholders; to support the utilisation of carbon-fuels in the 

UK and worldwide as a secure primary source of energy, and, to promote UK research and 

expertise on the utilisation of biomass, waste and fossil fuels in the UK and to a worldwide 

audience. 

 

Session 1 was entitled “Waste Wood” comprising four presentations and was chaired by 

Jenny Jones. The first paper was by Rowan Davey of MWH Global. “Birmingham Bio-Power - 

Establishing and Developing the UK’s Gasification Energy Market”. Rowan’s talk was based 

on the Tyseley Waste Recovery Centre. This is a waste wood biomass power station located 

near Birmingham which converts ~72Kt of locally sourced waste wood via gasification into 

electricity sufficient for ~17K local homes. 9MW of electricity is exported to the local grid and 

the CO2 emission are reduced by ~107Kt per annum. Investment in the plant was ~£48M and 

19 full time jobs were created. The project start date was June 2012 and after testing was 

completed in March 2016 the plant is now operational. 

 

The project high level drivers were the European Directive to produce 15% renewable energy 

by 2025, to avoid landfill tax and to use the benefits of ROCs and Contacts for Difference. 

Local drivers were the availability of a site with local planning permission, an 11KV grid 

connection, local fuel supply and good support infrastructure. 

 

The process involves the gasification of shredded wood waste to produce syngas stream 

which is them oxidised in a separate chamber. Heat recovery allows steam at 400OC and 

46Bar (abs) to be generated and via a steam turbine electricity is produced.  Waste products 

from the wood and air pollution control are collected in a bag house and an air-cooled 

condenser allows the recycling of the steam. 

 

The plant was built on time and has operated to design producing syngas of sufficiently high 

CV. Other schemes are planned some of which will be using fluidised bed gasification 

technology. Some concerns exist regarding the availability of sufficient waste wood but 

alternative feedstocks such as Solid Recovered Fuel (SRF) and Refuse -Derived Fuel (RDF) are 

expected to be available in higher volumes. 

 

Dr Bijal Gudka, University of Leeds was next up with her talk entitled “Pre-Treatment of Low 

Grade Biomass”. Bijal began by explaining that waste wood is classified into four types, 

namely A to D with A being ’clean recycled wood’, B is ‘industrial feedstock grade, C is ‘fuel 

grade’ and D is ‘hazardous waste’.  The classification is based on chemical composition, 

condition and the amount of non-lignocellulosic contamination. The two grades that were 

studied were B and C as these are of most use as fuels.  Six different types of grade B and C 

were described; light wood, dark wood, red wood, chipboard, hardwood/MDF (medium 

density fibreboard) and OSB (oriented strand board)/plywood. 

 

The aim of the project was to wash the waste wood for a short time and to determine what 

can be removed and by how much. The wood was washed in a washing machine, then air 

dried followed by heating at 80OC. It was then milled and briquetted. 

 

Testing was carried out for slagging fouling and corrosion and trace metal contents. The 

analytical data on the washed and unwashed sample were compared. Summarising the 

laboratory scale washing results it was found that OSB/plywood and chipboard contributed 

most to the ash content of the bulk wood but this could be reduced by 50% to 65% by 

washing. The resins and adhesives contain nitrogen which contributes to the overall nitrogen 



content of the fibreboards. It was also found that fines removal rather than leaching was 

responsible for the largest reduction in inorganic species during rapid washing. 

 

For large scale washing problematic species were significantly reduced during washing and 

the fuel became more homogeneous as a result. Removal of ash, chlorine, alkali metals, 

alkaline earth metals was significant and fouling was expected to decrease due to the removal 

of potassium, zinc and lead. 

 

Combustion tests showed that the emissions of NOx, SOx and HCl were linked to the 

composition of the fuels. Adding calcium was able to reduce HCl and SOx emissions by more 

than 40%. 

 

[Interesting findings but I wonder how the cost of washing waste wood and the disposal of 

the leachates would impact on the economics of the process – Ed] 

   
This was followed by Dr Trudy Beeley of RWE Generation SE who spoke about “Extending 

Biomass Fuel Capacity – What are the Challenges?”. The plant which formed the basis of this 

talk is the 155MWth CFB plant at Markinch in Scotland. It is a biomass fired CHP plant 

located in Fife which started operation in 2013 and uses recycled and virgin wood. The fuel 

mix is 85% recycled and 15% virgin wood including saw mill waste which is sourced locally 

mainly within a 200km radius. Fuel consumption is 400kT/annum or ~80 trucks per day. The 

plant is located near a harbour which provides an alternative route to receive fuel. The 

process layout is conventional and shows a 53MW net electricity capacity and an 83MW or 

120t/h process team flow for use in a papermaking plant. The plant is WID compliant which 

means it can burn recycled waste wood (RCF). Some boiler issues were reported which is not 

uncommon with CFBG plant also superheater corrosion and tube erosion. 

 

Using RCF presents several of challenges. These include increased wear on the fuel conveying 

system, increased risk of blockages, dust formation, molten metal appearing in various parts 

of the plant, a high amount of impurities in the bottom ash and high temperature corrosion 

due to the presence of lead and potassium chlorides. 

 

A number of other alternative fuels are available such as sewage sludge, oat husks, cocoa and 

sunflower husks, shea meal, olive poppy seed and carpet residues and SRF and refined SRF. 

These materials need to be considered due to the restrictions in supply in 2018 and the 

increasing demand. Potential problems with new fuels include higher dust levels, handling 

and segregation problems and self-heating issues. 

 

Questions to ask answered for new fuels would be are the economics favourable? Can the 

new fuel be fed into the boiler and if so what sort of fuel handling modifications would be 

needed? Would a separate storage area be needed for any niche fuel? Equally, what would be 

the impact of the new fuels on boiler performance and are there any safety and / or 

environmental issues to be addressed? 

 

Trudy said that some work had been done on extending the plants capabilities. For RCF 

varying the top size and fines content appears promising. The fuels seem consistent, metal 

removal is effective and the boiler performance is good. Of the other fuels oat husks have 

been successfully processed but the main problem is logistics. Trudy ended her talk by 

identifying key development areas of reliable analysis that is fit for purpose, increasing 

flexibility of delivering fuel to boiler and monitoring of boiler performance. 

 



 “Metal Aerosol Emissions from Biomass Combustion” was the last presentation given before 

lunch and was given by Dr Karen Finney of the University of Sheffield.  The paper was based 

on the Bio-CAP-UK Programme and involves investigating BECCS. This is the integration of 

biomass energy with carob capture and storage technology. BECCS enables the potential for 

zero or net negative emissions and can therefore be used to decarbonise energy production.  

The aim of the Bio-CAP-UK Programme is to accelerate progress towards achieving 

operational excellence for flexible, efficient and environmentally sustainable BECCS thermal 

power plants. Its objectives are to develop and assess fundamental knowledge, pilot plant 

tests, large-scale plant simulations and techno economic and life cycle studies. 

 

It comprises four work packages, WP 1 - Fundamental studies and characterisation; WP 2 - 

Pilot scale combustion campaign at PACT; WP 3 – Power plant simulations and WP 4 – 

BECCS value chains in the UK. 

 

The UKCCSRC Pilot-scale Advanced Capture Technology (PACT) facilities are the UK’s 

national specialist R&D facilities for combustion and carbon capture and storage technology 

research, encompassing advanced fossil fuel energy, bioenergy and carbon capture and 

storage / utilisation technologies for power generation and industrial applications. 

 

The PACT test campaigns used the pulverised fuel combustion test facility to compare coal 

and biomass combustion. Inductively-coupled plasma (ICP) monitoring at the cyclone outlet 

in the combustion plant was used for the analysis of the gaseous species. The Spectro 

CIROSCCD equipment with custom-built torch comprises an argon plasma torch which 

operates at ~6,000K.  

 

Findings from the study showed that ICP can provide useful data on metal aerosol emissions 

in the flue gases from coal and biomass combustion. Elevated levels of potassium aerosols 

were found in the flue gas from biomass combustion compared to coal; sodium, calcium and 

magnesium were all much lower for biomass. For transition metals, low amounts of various 

species were detected for both fuels, but were more prominent for coal e.g. iron, nickel and 

vanadium. For heavy and toxic metals arsenic, cadmium and copper were not detected. 

Mercury was detected in limited concentrations for coal whilst chromium was below the 

detection limit. Future work: will be carried out on other fuels, oxy-combustion tests, impacts 

on capture solvent degradation and further ash characterisation 

 

This was followed by lunch and a poster session. The titles and authors of the posters are as 

follows: - 

 

No. Title Presenters 

1 Fate of nitrogen during biomass combustion A. Dyer and L. Roberts 

2 Biochars for the adsorption of environmental pollutants S. Sime 

3 
Production of high-quality bio-oil by catalytic upgrading 

of pyrolysis vapours from biomass and plastic wastes 
A. Dyer 

4 
Impacts of biomass on Land Use Change (LUC) and 

climate 
C.Weaver 

5 
Influence of hydrothermal pre-treatment on bio-fuel 

production from microalgae 
I. Razaq 

6 Curing power station 'headaches' from biomass D. Maxwell 

7 Pre-treatment of municipal solid waste fuels J. Gane and R. Birley 



8 
Hydrogen and syngas production from steam reforming of 

waste wood pellets 
J. Oladipo 

9 Potential of waste wood as a source of bioenergy fuel G. Finnerty and K. Parmar 

10 Pyrolysis/catalysis of biomass feedstocks 
E. Blanquet, J. Spragg and D. 

Potter 

11 
Characterisation of peat-grown willow and silver birch as 

potential bioenergy feedstocks 
D. Phillips 

12 
What is the biomass resource available to Leeds City 

Council and how can its use be maximised? 

D. Thomas, W. Yao and C. 

Weaver 

13 High value products from biomass F. Barba, C. Birch and L. Higgins 

14 Grass-to-Gas: Road verge biomass for anaerobic digestion A. Brown and J. Ford 

15 Can biodiesel waste produce a natural gas substitute? R. White 

16 
Carbon Negative power using bioenergy and carbon 

capture 
D. Clery 

17 
Investigating the potential of co-milling industrial wastes 

with coal to reduce NOx emissions 
R. Birley and J. Ashman 

18 
Impacts of corrosion additives on ash and combustion 

efficiency from biomass combustion 
L. Conibear and H. Mandova 

19 
Harnessing hydrogen - advanced reforming of bio-

compounds 
J. Spragg 

20 
Analysis of process water following hydrothermal 

processing of macroalgae 
G. Finnerty and A. Smith 

21 

Emissions and energy demand reductions at WWTP's via 

thermochemical H2 and N2 production from biogas and 

nitrogenic aqueous waste streams 

O. Grasham 

22 
Utilisation of fish waste by anaerobic digestion and oil 

extraction 
I. Razaq and N. Brown 

23 
Anaerobic digestion at the University of Leeds - system 

optimisation 
D. Clery and O. Grasham 

24 
Production of high-quality bio-coal from early harvested 

miscanthus by hydrothermal carbonisation 
A. Smith 

25 
Valorisation of low quality biofuels by hydrothermal 

carbonisation 
A. Smith 

26 
Integration of hydrothermal carbonisation with anaerobic 

digestion - opportunities for valorisation of digestate 
K. Parmar 

 

Session 2 after lunch was chaired by Katie Chong of Aston University and was entitled 

“Alternative Low-Grade Biomass and Wastes”. It comprised five presentations and the first 

was entitled “Grass to Gas: Roadside Verge Biomass”. This was a joint paper by Judith Ford 

and Aaron Brown from the University of Leeds. The driver for this paper was the possible 

opportunity to exploit a hitherto neglected and potentially costly resource, namely the grass 

growing at the side of the highway. If this grass could be collected and converted into 

methane by anaerobic digestion (AD) it could be worthwhile. The methane would be a source 

of revenue for the local authorities and a source of greenhouse gas from discarded grass 

cuttings would be eliminated. This was the theme of the paper and many of the advantages 

and pitfalls were considered. A case study was carried out in collaboration with Lincolnshire 

County Council.  

 

The major findings from this work were that grass is a suitable feedstock for AD processing 

with acceptable levels of contamination and similar methane production levels to maize. AD 



operators may be willing to use verge cuttings and could pay £10-20/tonne for this feedstock. 

Harvesting grass and transporting it to a central AD plant would cost from £6 to £11 for a 

£15km radius area. Harvesting and selling verge grass could provide local authorities with 

income and even make a profit. The viable model for the concept will require councils to 

organise harvesting and delivery. It will be most profitable if older AD plants consider using 

this process as they would receive higher incentives and may therefore be willing to pay a 

higher price for the feedstock. There is potential to roll out the scheme to other parts of UK 

but it was accepted that further research is needed on grass yield the impact of harvesting on 

future grass yields and harvesting machinery availability. 

 

This was followed by “Land Remediation using Energy Crops: Opportunities and 

Challenges” given by Dr Richard Lord of University of Strathclyde. The presentation was 

based on the Biomass, Remediation, re-Generation project or to use the acronym, the 

BioReGen Life Project. This project which ran from 2005 to 2010 was aimed at reusing 

brownfield sites for renewable energy crops. Non-agricultural landbanks are made up of 

brownfields (previously developed land); former landfills; abandoned mine lands (AML) or 

“whitefields” from resource extraction; contaminated (former industrial or agricultural) land; 

derelict, under-utilised, neglected (DUN) land (often peri-urban) and marginal agricultural 

land (extensive margin, poor quality, degraded or protected status). 

 

The challenges facing the reuse of such lands are great and include questions such as; What 

will grow on non-agricultural “marginal” lands? How will the land be established? What 

would be the yields? What about the practicalities and cost? What about contamination, 

phyto-toxicity, uptake and/or dispersion and suitability for use. What would be the Energy 

yields and the uses? Would it be combustion, anaerobic digestion or pyrolysis? How much 

land would be available? What areas and what would be the site size and their distribution? 

 

During the project biomass fuel composition was compared to host soil contamination for 

energy crops grown on five contrasting sites in north east England. These included three 

contaminated brownfield sites and control sites in both urban and rural settings. Fuel quality 

was compared for willow, short rotation coppice (SRC), miscanthus, reed canary grass and 

switchgrass. The information was used to assess the potential for long-term remediation of 

contaminated land during energy crop growth. Concentrations of zinc and cadmium were 

consistently higher in SRC willow for a given site, whereas the grasses had higher ash 

contents, which are richer in silica but lower in potassium oxide. 

 

Richard also commented on the potentially successful use of crops from brown field sites as 

feedstock for AD. Scope for such initiatives appeared most likely in Scotland where 

vegetation growth from canals and spent distiller’s grains are available.  

 

In conclusion Richard was able to answer the important questions posed: - Is productive 

biomass possible from non-agricultural land– yes; Is biomass suitable for use for combustion 

or AD – yes and finally the use of the non-agricultural landbank for energy crops – yes. 

 

“End of Waste – What Does This Mean?” Dr Andrew Goddard, Freeland Horticulture Ltd.  

Andrew’s comprehensive talk set out to explain the way we define waste and the importance 

this definition must play in legal terms. The EU has set up a range of legal principles which 

are well placed to provide the legal framework for these complex decisions. In theory, they 

should not limit our establishment of new processes, if they can be shown to have no 

detrimental effect on the planet as a whole. Sadly, the planet as a whole aspect has been 

bypassed by an easier-to-administer end of pipe limit method. The reason that more holistic 



views are better, is that they consider all aspects of the product cycle and will need to 

demonstrate how natural processes can ultimately handle the environmental impacts that the 

processes and consumption habits cause. The real world was illustrated with two case studies 

of how it has changed in practice. 

 

Andrew closed by leaving the audience with one sobering thought. What is plan B if plan A is 

to make sure earth can sustain humanity? The closest habitable planet to Earth is Gliese 581 c. 

It was discovered in 2007 and is at a distance 20 light years from earth. Although this is far in 

earth terms, it is relatively close in astronomical distances. Please start to take care of the 

planet – for my children, their children and their great grandchildren. 

 

“Pyrolysis of Low Grade Biomass and Waste” was an offering from Dr Marion Carrier, Aston 

University.  This talk was based on a project funded by the EU and Horizon 2020 entitled: 

“Biopolymers 13C tracking during fast pyrolysis of biomass-A 2-level mechanistic 

investigation”. 

 

Primary processing of low grade biomass and waste can be divided into biochemical and 

thermochemical processes. Within biochemical processing are techniques such as 

fermentation, enzymatic hydrolysis and anaerobic digestion. Thermal processes include 

combustion, pyrolysis, liquefaction and gasification. Reactor types for thermal processing can 

be fixed bed, fluidised bed or entrained flow.   

 

The study of thermochemical processes is often accomplished by using thermogravimetric 

(TG) analysis in which the weight of a substance is continuously monitored whilst being 

heated in a controlled manner. A variety of different gas types may be used in the TG 

analyser. 

 

A vast number of different molecules are produced during pyrolysis but in general terms it 

has been found that biomass produces mainly aliphatic compounds, coal produces mainly 

aromatic compounds and plastics produce a mixture of both. 

 

Low grade wastes comprise forest residues, pulp and paper residues, also dry urban wastes 

(construction and demolition waste); logs; shrubs and wood residues; sawdust; bark; wood 

chips and damaged wood from plantation fires; sludges. Other wastes include municipal, 

tyre and electronic waste. Examples of agricultural residues include maize cob and corn 

stover, sugar cane bagasse, manure, vineyard pruning’s and black wattle. 

 

The challenges for waste pyrolysis are its collection, transport and heterogeneity. In some 

cases, its ash and water contents may be problematical. Physical, i.e. on-site storage and 

blending, mixing and shredding can be an issue as are the presence of contaminants (alkali 

metals, halides, sulphur, nitrogen). For processing, there is the choice of reactor and feeding 

system and finally the issue of how to assess the quality of the products. 

 

Marion also described the useful characteristics of some of the products such as biochar 

which can act as organic and inorganic sorbents. Other benefits were that MSW produces less 

toxins when pyrolysed compared with being combusted and thus reduces the demand for 

landfill sites. 

 

In conclusion, Marion emphasised several important points such as the importance of the 

chemistry and thermodynamics of the pyrolysis process; the design of the reactor which will 

need to be adapted depending on the type of feedstocks. The capability exists to control 



products and yields, for example, bio-oil/tar/wax, char and gas. There is the opportunity to 

produce commodities and fine chemicals according to the nature of feedstocks used. Co-

pyrolysis may provide a solution when it comes to increasing the yield of valuable products. 

 

Pyrolysis of low grade biomass and waste should be viewed as a “Win-Win-Win” scenario 

with a) volume reduction, alternative to landfilling (for MSW) and combustion; b) the 

production of high-value products (bio-materials and bio-chemicals); c) ‘permanently’ 

sequestering carbon and nitrogen and d) carbon and mineral recycling. 

 

The last paper of the day was entitled “Opportunities for Conversion of Biomass and Waste 

using Hydrothermal Carbonisation” and was given by Dr Andy Ross, University of Leeds. 

Hydrothermal processing converts organic material in hot compressed liquid water. There is 

increasing interest in treatment of waste streams such as biosolids and MSW by hydrothermal 

processing. For example, a 20% biomass solids in water mixture when treated at 180OC to 

250OC and 10 to 40 barg produces a gas (mainly CO2), process water (containing soluble 

organic and inorganic species) and a friable hydrochar which is coal-like and with a CV of 

25MJ/kg.  

 

Any feedstock can be processed by HTC and for wet material this is an advantage.  Examples 

of these materials include, woody biomass, agricultural residues, wet wastes, 

biosolids/manure and aquatic biomass. Pumping and feeding are important considerations 

and integration with AD can be difficult with some feedstocks. There is a need to understand 

the potential for different feedstocks, blended feedstocks and different integration strategies.  

 

Hydrothermal carbonisation (HTC) is a process which uses high pressure batch reactors 

(80ml to 2 L) which can be controlled for temperature, time, and loading. The reactors may be 

heated conventionally or by microwave. The products are then characterised for fuel 

properties, agronomic use and any environmental effects. The process water is also analysed.  

 

Between 10% and 15% of the original biomass is retained in the process water from the 

reaction. It is a complex mixture of sugars, organic acids, phenols and inorganic salts. There 

are several options for its disposal which includes extracting the useful chemical, recycling 

the water or subjecting it to anaerobic digestion (AD). There is potential for integrating AD 

into such a HTC system. 

 

Andy then compared the properties of Bio-coal with the biomasses from which they were 

obtained. In general terms, the following differences were noted. Biomass has low bulk 

density, high moisture content, low CV, is hydrophilic and difficult to mill and may have 

slagging or fouling tendencies. Bio coal conversely is of higher bulk density, lower moisture, 

higher CV, is hydrophobic easily ground and less subject to fouling and slagging. 

 

In conclusion, Andy said that HTC is an important potential pre-treatment for biomass and 

waste and offers a significant improvement over combustion and gasification. It also has 

potential for integration with AD.  

 

The event was closed by the organisers and it was felt that it had been a most interesting and 

productive day for the attendees. 

 

 

 



Reports from the Technical Press 
 

As a departure from the normal method of reporting news items, which are done 

chronologically and without any categorisation this month will be different. As a trial, the 

news items will be grouped according to category. If positive feedback is received this 

approach will be used in future. 

 

BIOMASS 
 

Biomass and biogas producers hit by Ofgem funding cut 

ENDS Waste & Bioenergy 

The move, aimed at cutting payments to producers that can provide power at peak times, will 

specifically hit biogas and biomass processing facilities. 

 

New approach to metal catalysis could maximise the value of biomass 

Bioenergy Insight Magazine 

The problem is that most biomass is a “mess of different chemicals”, according to a statement 

from Nagoya University, difficult to separate for use in ... 

 

Waste and biomass for gasification could reduce cost of meeting UK carbon targets 

Bioenergy Insight Magazine 

Using waste and biomass for gasification can produce low carbon power efficiently, 

potentially reducing the cost of meeting the UK's 2050 carbon ... 

 

Valmet to convert Asnæs coal power plant to biomass 

World Coal 

By converting its electricity and heat production from coal to sustainable biomass at the 

Asnaes power plant, DONG will be taking a step towards ... 

 

It's Settled: Biomass is a Carbon-Saving Fuel 

Biomass Magazine 

In May, the Biomass Power Association completed and released a yearlong study of the 

carbon emissions of biomass power. Working with two highly ... 

 

UK biomass crops 'could boost low carbon transition' 

Energy Live News - Energy Made Easy 

UK-grown biomass crops could make a significant contribution to a cost effective, low carbon 

energy system by 2050. That's according to a new report ... 

 

Emissions Analysis for the Highest Demands 

International Environmental Technology 

Particulates from biomass burners is also recognised as a source of emissions which is 

dangerous for public health. Monitoring of particulate ... 

 

ETI: UK-grown biomass can support farmers and deliver carbon savings 

edie.net 

ETI published its perspective paper on increasing biomass production in the UK today (25 

July), and argues the more energy crops and forestry needs ... 
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Biofuels from bacteria 

21 Aug 2017 

Scientists are working toward a better understand whether cyanobacteria can be grown for 

biofuels on a large scale. 

 

Characterisation and valorisation of biomass waste as a possible addition in eco-cement 

design 

Springer Link 

The use of biomass to generate energy has grown significantly in recent years in response to 

social awareness and renewable-based sustainability .. 

 

The new UK government needs an immediate exit strategy from bioenergy 

www.businessgreen.com 

But burning wood for electricity - known as "biomass" - is anything but green. It makes 

climate change worse, imperils threatened forests, and ... 

 

New process converts biomass waste into useful electronic devices 

Phys.Org 

The research, led by Hongfang Ma of Qilu University of Technology, has been heavily 

focused on looking for ways to convert waste biomass into ... 

 

Ruthenium-based catalyst could be biomass game-changer 

Bioenergy Insight Magazine 

Illustration of the Ru/Nb2O5 catalyst. The weak electron-donating capability of ruthenium 

(Ru) nanoparticles supported on niobium pentoxide (Nb2O5) ... 

 

Researchers convert 80 percent of biomass into high-value products via new strategy 

Phys.Org 

University of Wisconsin–Madison researchers and collaborators have developed a new 

“green” technology for converting non-edible biomass into ... 

 

Lignin: Much more valuable than just as waste 

07 Sep 2017  

Lignin, a substance considered as a waste product in biomass and ethanol production, will 

now reach its proper value as bio-oil in new products. 

 
CO2 RELATED 
 

More research on CO2 reduction and digitalisation 

PennEnergy 

“Statoil wants to be in the forefront of the development in the oil and gas ... 25% of 

its research funds on CO2 reductions and new energy solutions. 

 

Sustainable ethanol from carbon dioxide? A possible path 

Posted: 19 Jun 2017 01:54 PM PDT 

A recent discovery could lead to a new, more sustainable way to make ethanol without corn 

or other crops. This promising technology has three basic components: water, carbon dioxide 

and electricity delivered through a copper catalyst. 
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New catalyst “makes carbon neutral fuel from CO2 a viable option” 

The Engineer 

Australian scientists have developed a catalyst that converts carbon dioxide from the air into 

synthetic natural gas using solar energy. The research ... 

 

Recruiting manganese to upgrade carbon dioxide 

07 Jul 2017 

Simple catalysts have been developed based on Earth-abundant manganese to use carbon 

dioxide for energy storage or turn it into useful chemicals for the industry. 

 

Key to speeding up carbon sequestration discovered 

17 Jul 2017 

The slow part of a chemical reaction that allows carbon to be sequestered in the ocean has 

now been identified by researchers, who have demonstrated how to speed it up with a 

common enzyme. 

 

New carbon-capturing membranes may reduce greenhouse gas emissions 

UPI.com 

Researchers believe a new class of ceramic membranes could efficiently ... for turning trapped 

CO2 into usable synthetic fuel are energy intensive. 

 

Cheap new energy and CO2 cuts right in front of us - GE 

The Australian Financial Review 

Efficiency upgrades to remaining coal fired power stations could free up almost as much 

capacity was lost when the 1600MW Hazelwood brown .. 

 

Lights! Action! Photo-Activated Catalyst Grabs CO2 to Make Ingredients for Fuel 

Lawrence Berkeley National Laboratory 

Photo-Activated Catalyst Grabs CO2 to Make Ingredients for Fuel .... “Converting CO2 

to fuels using solar energy is a global research endeavour. 

 

TU researchers claim to have converted CO2 into energy 

Republica 

The energy then created from that trapped carbon using the reaction can be used to 

potentially create fuel such as diesel, aviation fuel and kerosene. 

 

Could 'cocktail geoengineering' save the climate? 

24 Jul 2017 

Geoengineering is a catch-all term that refers to various theoretical ideas for altering Earth's 

energy balance to combat climate change. New research from an international team of 

atmospheric scientists investigates for the first time the possibility of using a 'cocktail' of 

geoengineering tools to reduce changes in both temperature and precipitation caused by 

atmospheric greenhouse gases. 

 

Light-powered process could convert carbon dioxide into fuel 

Cosmos 

Light-powered process could convert carbon dioxide into fuel ... "Converting CO2 to fuels 

using solar energy is a global research endeavour. 
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Cement Sustainability Initiative publishes technology review on mitigating CO2 

emissions 

The Cement Sustainability Initiative (CSI) has published a technology review on current and 

anticipated developments that can be used to mitigate CO2 emissions in cement production. 

 

A battery-inspired strategy for carbon fixation 

09 Aug 2017 

Scientists working toward the elusive lithium-air battery discovered an unexpected approach 

to capturing and storing carbon dioxide away from the atmosphere. Using a design intended 

for a lithium-CO2 battery, researchers have developed a way to isolate solid carbon dust from 

gaseous carbon dioxide, with the potential to also separate out oxygen gas through the same 

method. 

 

Scientists Develop Crystal Which is Converted from Carbon Dioxide Into Fuel 

GineersNow (press release) (registration) (blog) 

“Converting carbon dioxide to fuels using solar energy is a global research endeavour,” she 

said. Zheng further revealed that their process is able to ... 

 

Pioneering 'fingerprint' test will build confidence in geological storage of CO2 

A test developed by Scottish scientists to check for leaks from carbon capture and storage 

(CCS) sites, where man-made carbon dioxide (CO2) emissions are stored deep underground, 

has been used for the first time in Canada. 

 

Climate change poses threat to European electricity production 

25 Jul 2017 

The vulnerability of the European electricity sector to changes in water resources is set to 

worsen by 2030 as a consequence of climate change, conclude researchers. 

 

Bioenergy carbon capture and storage plants 'should be inefficient' 

environmentalresearchweb 

From an environmental point of view, a less efficient BECCS system is better because it burns 

more biomass – and subsequently stores more carbon ... 

 

Efficient carbon conversion unlocked 

Lab News 

Researchers in the US have found a new, more efficient method to create ... Fuels with 

multiple carbon atoms are desirable as they tend to be liquid, ... a renewable hydrocarbon fuel 

sector that recycles CO2 using solar energy. 

 

Boron nitride foam soaks up carbon dioxide 

16 Aug 2017 

Researchers have created a reusable hexagonal-boron nitride foam that soaks up more than 

three times its weight in carbon dioxide. 

 

We have to bury gigatons of carbon to slow climate change. We're not even close to ready. 

Vox 

When biomass is burned for energy, that carbon is released. If you can capture that released 

carbon and bury it, you have a net carbon negative ... 
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New bar set for water-splitting, CO2-splitting techniques 

30 Aug 2017 

Researchers have significantly boosted the efficiency of two techniques, for splitting water to 

create hydrogen gas and splitting carbon dioxide to create carbon monoxide. The products 

are valuable feedstock for clean energy and chemical manufacturing applications. 

 

Carbon Capture Runs Up The White Flag: Cover For 'Clean Coal' Disappears 

Seeking Alpha 

Kemper “clean coal” project fails: a problem for Southern Company; Kemper was never very 

clean, but it was a “Carbon Capture and Storage” (CCS) ... 

 

Electricity consumption in Europe will shift under climate change 

28 Aug 2017 

Rising temperatures due to greenhouse gas emissions will fundamentally change electricity 

consumption patterns in Europe. A team of scientists now analysed what unchecked future 

warming means for Europe's electricity demand: daily peak loads in Southern Europe will 

likely increase and overall consumption will shift from Northern Europe to the South. 

Further, the majority of countries will see a shift of temperature-driven annual peak demand 

from winter to summer by the end of this century. 

 
COAL 

 

Death of coal 'might take longer than we think', says EU's new utility boss 

EURACTIV 

“The future is not about conventional generation versus renewables, and it is not about 

centralised versus decentralised generation, rather about how ... 

 

Clean Coal' Will Always Be a Fantasy 

Bloomberg 

"Clean coal," always dubious as a concept and never proved as a reality, has now failed as 

business proposition. Southern Co. has decided to stop ... 

 

EU: Coal-fired plants top polluters in Europe 

ABC News 

The European Union says coal-fired power plants are responsible for the most pollution on 

the continent, with Britain among the top polluters. 

 

The coal truth: how a major energy source lost its power in Britain 

The Guardian 

Once the engine of the Industrial Revolution and employer of nearly 1.2 million people, the 

fall of old king coal in the UK has been precipitous. 

 

Potentially harmful nanoparticles produced through burning coal 

Posted: 08 Aug 2017 11:59 AM PDT 

Environmental scientists have discovered that the burning of coal produces incredibly small 

airborne particles of a highly unusual form of titanium oxide with the potential to be toxic to 

humans. 
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New $1.7bn Polish coal-fired unit planned 

Power Engineering International 

However, the Polish coal operator is to press ahead with its new plant ... Chief Executive 

Officer Daniel Obajtek told a news conference on Wednesday. 

 

China halfway to target to reduce coal capacity by 800m tonnes 

South China Morning Post 

China has hit the halfway point towards meeting it target of cutting coal mining capacity by 

800 million tonnes a year by the end of 2020, the state ... 

 

Dawn of new EU emissions rules could sound death knell for coal power 

EURACTIV 

New EU rules combined with long-term uncertainty about coal power mean closures of the 

continent's dirtiest plants could follow. [Shutterstock]. 

 

UK Government Spent 2X More On Fossil Fuels Than Renewable Energy Overseas 

CleanTechnica 

This year, the two have updated their research to look at UK support for ... Specifically, 46% 

of the total energy support went to fossil fuels, while only .. 

 

UK coal power peters out to lowest in 135 years 

Telegraph.co.uk 

The UK's remaining coal-fired power plants made their lowest ever contribution to Britain's 

electricity grid in 135 years last month, and could fall further ... 

 

Ilona Amos: Do 'dirty' old coal mines hold the key to clean geothermal energy? 

The Scotsman 

Warm water contained in disused mines shafts could offer a low-cost and sustainable source 

of green geothermal energy. Picture: Ian Rutherford ... 

 

Closure of US coal study marks an alarming precedent 

Nature.com 

The Trump administration has stepped up its assault on environmental protections by halting 

a US$1-million study on the health risks of coal mining ... 
 
GAS 

 

UK set up for global gas fight as giant storage site shuts 

Energy Voice 

UK set up for global gas fight as giant storage site shuts ... fellow at 

Natural Gas Research Programme at the Oxford Institute for Energy Studies. 

 

New catalyst could lead to carbon neutral solar-derived fuel 

Digital Journal 

New catalyst could lead to carbon neutral solar-derived fuel ... Australian researchers have 

made progress towards developing carbon neutral fuel. This is ... carbon dioxide from the air 

into a synthetic natural gas, using solar energy. 
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Oil fields: Alternative to wasteful methane flaring 

01 August 2017 

Researchers say they have a solution to the oil field flares wasting 3.5 percent of the world's 

natural gas: an inexpensive reactor that can convert methane to electricity.  

 

New catalyst paves way for carbon neutral fuel 

21 June 2017  

Scientists have paved the way for carbon neutral fuel with the development of a new efficient 

catalyst that converts carbon dioxide (CO2) from the air into synthetic natural gas in a 'clean' 

process using solar energy. 

 

Scientists warn of North Sea methane gas menace 

Energy Voice 

Scientists warn of North Sea methane gas menace ... Sizeable quantities of methane gas is 

escaping from below the North Sea floor ... thought,” warn scientists at GEOMAR Helmholtz 

Centre for Ocean Research Kiel ... is most suitable for the transition from coal burning 

towards regenerative energies. 

 
HYDROGEN 
 

New way to produce pure hydrogen efficiently 

05 July 2017 

A new low-temperature catalyst has been created for producing high-purity hydrogen gas 

while simultaneously using up carbon monoxide.  

 

It's something in the water: Scientists extract hydrogen as potential fuel source 

31 July 2017 

A new technique that helps extract hydrogen from water efficiently and cheaply has now 

been developed by a team of scientists.  

 

Dual-surface graphene electrode splits water into hydrogen and oxygen 

03 August 2017 

Scientists have turned laser-induced graphene into a two-sided electro-catalyst that efficiently 

splits water into oxygen and hydrogen.  

 

CO2-neutral hydrogen from biomass 

Phys.Org 

An environmentally friendly process is being developed at TU Wien by which biomass can be 

used to produce a hydrogen-rich gas that can then be ... 

 

It's something in the water: Scientists extract hydrogen as potential fuel source 

Science Daily 

The research appears in the July 31 edition of Nature Energy. "Hydrogen gas has immense 

potential as a source of sustainable fuel, because it ... 

 

Fuel of the future 

Phys.Org 

Fuel cells have already become competitive in some niche markets, says .... However, energy 

researchers at SINTEF have plans that are even more ... 
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http://feedproxy.google.com/~r/sciencedaily/matter_energy/fossil_fuels/~3/1EKZ7UtNK64/170731164128.htm?utm_source=feedburner&utm_medium=email
http://feedproxy.google.com/~r/sciencedaily/matter_energy/fossil_fuels/~3/CkwPdtH282U/170803174329.htm?utm_source=feedburner&utm_medium=email
https://www.google.com/url?rct=j&sa=t&url=https://phys.org/news/2017-07-co2-neutral-hydrogen-biomass.html&ct=ga&cd=CAEYACoTNjQzNDM1NTAwMjM4MDQ4NzM5NzIcNzAzN2E2OWIyZTE3MzJkZjpjby51azplbjpHQg&usg=AFQjCNE8ts-ij3ES_X5zgNidSyJm1I0qZA
https://www.google.com/url?rct=j&sa=t&url=https://www.sciencedaily.com/releases/2017/07/170731164128.htm&ct=ga&cd=CAEYACoSMjQ0Mjc0MDQyMDA1MzAwOTczMhxkMzc0YWNiOTVkYjEyNTc5OmNvLnVrOmVuOkdC&usg=AFQjCNFAZ1Kt0sG6aCK3exiOEdYXl73_XQ
https://www.google.com/url?rct=j&sa=t&url=https://phys.org/news/2017-06-fuel-future.html&ct=ga&cd=CAEYACoTMzA0NzIwMjQ0NjcwMDY0MzM1MDIcZDM3NGFjYjk1ZGIxMjU3OTpjby51azplbjpHQg&usg=AFQjCNFPBVGU0X4ysK3MDN9U64wre7Y_KA
https://www.google.com/url?rct=j&sa=t&url=https://phys.org/news/2017-06-fuel-future.html&ct=ga&cd=CAEYACoTMzA0NzIwMjQ0NjcwMDY0MzM1MDIcZDM3NGFjYjk1ZGIxMjU3OTpjby51azplbjpHQg&usg=AFQjCNFPBVGU0X4ysK3MDN9U64wre7Y_KA


 
RECYCLING & PLASTICS 

 

Dow launches grant program to increase plastics recycling 

Waste Today Magazine 

Dow launches grant program to increase plastics recycling ... from landfills and converting 

the materials into valuable energy sources, says Dow. ... blueprint for reducing 

landfill waste and waste released to the environment, two ... 

 

More than 8. 3 billion tons of plastics made: Most has now been discarded 

19 July 2017 

Humans have created 8.3 billion metric tons of plastics since large-scale production of the 

synthetic materials began in the early 1950s, and most of it now resides in landfills or the 

natural environment, according to a study. 

 

Burning policy puts pressure on recycling targets 

BBC News 

And that could reduce Britain's stated ambition to recycle more waste. ... But now the 

UK's energy stock is cleaner, incineration looks an increasingly ... 

 

The troubling fire record of UK recycling plants 

The Guardian 

There are more than 300 fires a year at UK waste and recycling plants. ... says Chris Jones, 

director of risk management at waste firm Cory Energy. 

 

Wood recyclers 'confused' by boiler fuel guidance - Materials Recycling World 

The Wood Recyclers’ Association (WRA) is calling for clarification on the grades of wood 

acceptable for smaller boilers, saying there is inconsistency in guidance to manufacturers and 

fuel suppliers. The trade body’s concern is about biomass boilers that do not have to be 

compliant with the Waste Incineration Directive (WID). The Environment Agency (EA) says 

only clean, grade A wood can be used in non-WID boilers. But the WRA maintains that local 

authority guidance allows a mix, in some circumstances, of grade A and grade B. 

 
WASTES 
 

Transforming last night's leftovers into green energy 

19 June 2017 

In a classic tale of turning trash into treasure, two different processes soon may be the 

favoured dynamic duo to turn food waste into green energy, according to a study. 

 

Biofuel from waste: Zeolite catalysts pave the road to decentralized chemical processes 

28 June 2017 

Fuel from waste? It is possible. But hitherto, converting organic waste to fuel has not been 

economically viable. Excessively high temperatures and too much energy are required. Using 

a novel catalyst concept, researchers have now managed to significantly reduce the 

temperature and energy requirements of a key step in the chemical process. The trick: the 

reaction takes place in very confined spaces inside zeolite crystals. 

 

 

 

https://www.google.com/url?rct=j&sa=t&url=http://www.wastetodaymagazine.com/dow-grant-keep-america-beautiful-plastics-hefty.aspx&ct=ga&cd=CAEYAyoTODcxODExMzE3ODgyOTU5NjU5OTIcNzg3MDg1MzgyMmE5OTZiNjpjby51azplbjpHQg&usg=AFQjCNFQGQnRBSCd0UzKWwcw_x0kR_p-bQ
https://www.google.com/url?rct=j&sa=t&url=http://www.wastetodaymagazine.com/dow-grant-keep-america-beautiful-plastics-hefty.aspx&ct=ga&cd=CAEYAyoTODcxODExMzE3ODgyOTU5NjU5OTIcNzg3MDg1MzgyMmE5OTZiNjpjby51azplbjpHQg&usg=AFQjCNFQGQnRBSCd0UzKWwcw_x0kR_p-bQ
https://www.sciencedaily.com/releases/2017/07/170719140939.htm
https://www.google.com/url?rct=j&sa=t&url=http://www.bbc.co.uk/news/science-environment-40831628&ct=ga&cd=CAEYACoTMTUyNTAzMDM4NTgzMjUxMzIxMTIcNzg3MDg1MzgyMmE5OTZiNjpjby51azplbjpHQg&usg=AFQjCNHU_wto-xYSe6azxxECj19HFe6Cdg
https://www.google.com/url?rct=j&sa=t&url=http://www.bbc.co.uk/news/science-environment-40831628&ct=ga&cd=CAEYACoTMTUyNTAzMDM4NTgzMjUxMzIxMTIcNzg3MDg1MzgyMmE5OTZiNjpjby51azplbjpHQg&usg=AFQjCNHU_wto-xYSe6azxxECj19HFe6Cdg
https://www.google.com/url?rct=j&sa=t&url=https://www.theguardian.com/sustainable-business/2017/jul/06/troubling-fire-record-uk-recycling-plants&ct=ga&cd=CAEYACoTNDEyOTI3MzA1NTgxODYyMTU1OTIcNzg3MDg1MzgyMmE5OTZiNjpjby51azplbjpHQg&usg=AFQjCNFwasoXS5FQQI9GQXaa4u3R0SOZxA
https://www.google.com/url?rct=j&sa=t&url=https://www.mrw.co.uk/latest/wood-recyclers-confused-by-boiler-fuel-guidance/10022639.article&ct=ga&cd=CAEYASoTNDc5Njk3MDEzNTYzNzI0NDIyNjIcNzAzN2E2OWIyZTE3MzJkZjpjby51azplbjpHQg&usg=AFQjCNGz3n0r_L2SxR8QQe5YnSkSFq3w5Q
https://www.sciencedaily.com/releases/2017/06/170619151619.htm
https://www.sciencedaily.com/releases/2017/06/170628172116.htm


 

Making inroads with tire pyrolysis 

American Recycler Newspaper 

As Salmon Zafar, chief executive officer of waste management consulting .... but also in 

plastic recycling and creating energy from waste as a whole.”. 

 

Discarded glass bottles to fuel next-generation batteries 

Recycling International 

Better yet, the researchers managed to create lithium-ion half-cell batteries that store almost 

four times more energy than conventional graphite ... 

 

Machine turns waste plastic into energy 

BusinessCloud 

Inventor David Thompson said his plastic to energy technology had so far ... He said the 

system did not impact on existing recycling practices as it ... 

 

Turning dirty tinfoil into biofuel catalyst 

26 Jul 2017 

A researcher has discovered a way to convert dirty aluminium foil into a biofuel catalyst, 

which could help to solve global waste and energy problems. 

 

Test Commences at MBT & Waste to Energy Gasification Plant in Derby 

Waste Management World 

The Waste Treatment Centre comprises an MBT operation, a recycling plant and a 

gasification waste to energy facility. The company explained that ... 

 

Reducing Non-degradable Waste Objects In The Environment 

BusinessGhana 

Recycling of non-degradable waste is a process of converting them into ... Also, to 

prevent waste, recycled products can be reprocessed into new products. ... of toxic green-

house gases and thereby lessening the demand for energy. 

 

Plane fuels made from industrial waste to get UK government backing 

The Independent 

The Government said it plans to invest £22m into research for alternative, ... The government 

scheme could finance up to five new low-carbon fuel plants, ... industrial waste gases, 

following an estimation by the International Energy ... 

 

Trash to treasure: The benefits of waste-to-energy technologies 

27 Aug 2017 

Using landfill waste to produce energy generates less greenhouse gases than simply letting 

the waste decompose. The study highlights the benefits of food waste as a potential source of 

energy.  

 

Scientists test a microalgal technology for wastewater treatment 

Phys.Org 

Moreover, microalgal biomass growing in wastewater has proved suitable for conversion into 

biodiesel with minimum amendment. Basing on the ... 

 

 

 

https://www.google.com/url?rct=j&sa=t&url=http://americanrecycler.com/8568759/index.php/news/rubber-recycling/2447-making-inroads-with-tire-pyrolysis&ct=ga&cd=CAEYACoTMzU3NjcxMzA2Mzg2NjQ2NDYyODIcNzg3MDg1MzgyMmE5OTZiNjpjby51azplbjpHQg&usg=AFQjCNGWzRgjtcosXCP4MSacmv4_Iu0kkQ
https://www.google.com/url?rct=j&sa=t&url=http://americanrecycler.com/8568759/index.php/news/rubber-recycling/2447-making-inroads-with-tire-pyrolysis&ct=ga&cd=CAEYACoTMzU3NjcxMzA2Mzg2NjQ2NDYyODIcNzg3MDg1MzgyMmE5OTZiNjpjby51azplbjpHQg&usg=AFQjCNGWzRgjtcosXCP4MSacmv4_Iu0kkQ
https://www.google.com/url?rct=j&sa=t&url=http://www.recyclinginternational.com/recycling-news/10642/research-and-legislation/united-states/discarded-glass-bottles-fuel-next-generation-batteries&ct=ga&cd=CAEYAyoUMTE3Njk1MjQ0MTU1ODQ0MTU5NDgyHGQzNzRhY2I5NWRiMTI1Nzk6Y28udWs6ZW46R0I&usg=AFQjCNGP0H8NJemP8R-2yF3_TkV2ZLbTTA
https://www.google.com/url?rct=j&sa=t&url=http://www.recyclinginternational.com/recycling-news/10642/research-and-legislation/united-states/discarded-glass-bottles-fuel-next-generation-batteries&ct=ga&cd=CAEYAyoUMTE3Njk1MjQ0MTU1ODQ0MTU5NDgyHGQzNzRhY2I5NWRiMTI1Nzk6Y28udWs6ZW46R0I&usg=AFQjCNGP0H8NJemP8R-2yF3_TkV2ZLbTTA
https://www.google.com/url?rct=j&sa=t&url=http://www.businesscloud.co.uk/news/machine-turns-waste-plastic-into-energy&ct=ga&cd=CAEYASoTODcxODExMzE3ODgyOTU5NjU5OTIcNzg3MDg1MzgyMmE5OTZiNjpjby51azplbjpHQg&usg=AFQjCNGLIeQC-oMCCpPAzguaEu3x8LpKjg
https://www.sciencedaily.com/releases/2017/07/170726092053.htm
https://www.google.com/url?rct=j&sa=t&url=https://waste-management-world.com/a/test-commences-at-mbt-waste-to-energy-gasification-plant-in-derby&ct=ga&cd=CAEYASoSNzk5NTI2NDc0MTA5MDU5MTYyMhw3ODcwODUzODIyYTk5NmI2OmNvLnVrOmVuOkdC&usg=AFQjCNGNypASLjlrnW2qsWyC_wIfDy1XSA
https://www.google.com/url?rct=j&sa=t&url=https://waste-management-world.com/a/test-commences-at-mbt-waste-to-energy-gasification-plant-in-derby&ct=ga&cd=CAEYASoSNzk5NTI2NDc0MTA5MDU5MTYyMhw3ODcwODUzODIyYTk5NmI2OmNvLnVrOmVuOkdC&usg=AFQjCNGNypASLjlrnW2qsWyC_wIfDy1XSA
https://www.google.com/url?rct=j&sa=t&url=http://www.businessghana.com/site/news/General/150211/Reducing-Non-degradable-Waste-Objects-In-The-Environment&ct=ga&cd=CAEYAioSNzE1MzYzODE2MzQ4Mjk4NDM1Mhw3ODcwODUzODIyYTk5NmI2OmNvLnVrOmVuOkdC&usg=AFQjCNHSUaqEPd9Emd5MjXYuxU4MYirpDw
https://www.google.com/url?rct=j&sa=t&url=http://www.businessghana.com/site/news/General/150211/Reducing-Non-degradable-Waste-Objects-In-The-Environment&ct=ga&cd=CAEYAioSNzE1MzYzODE2MzQ4Mjk4NDM1Mhw3ODcwODUzODIyYTk5NmI2OmNvLnVrOmVuOkdC&usg=AFQjCNHSUaqEPd9Emd5MjXYuxU4MYirpDw
https://www.google.com/url?rct=j&sa=t&url=http://www.independent.co.uk/news/business/news/plane-fuels-industrial-waste-uk-government-backing-investing-research-low-carbon-aircraft-lorries-a7918731.html&ct=ga&cd=CAEYASoUMTc2ODY4NjE1NTQyNzQzNTAzMzMyHGQzNzRhY2I5NWRiMTI1Nzk6Y28udWs6ZW46R0I&usg=AFQjCNGGSwnI33GyQQYuO9yh76xsPqDS7g
http://feedproxy.google.com/~r/sciencedaily/matter_energy/fossil_fuels/~3/dWq5c6O0lN0/170827101845.htm?utm_source=feedburner&utm_medium=email
https://www.google.com/url?rct=j&sa=t&url=https://phys.org/news/2017-08-scientists-microalgal-technology-wastewater-treatment.html&ct=ga&cd=CAEYDCoUMTUzNTEzNTE5MTg1ODQyNjgzMDMyHDcwMzdhNjliMmUxNzMyZGY6Y28udWs6ZW46R0I&usg=AFQjCNGYBVNm2UiCpynU_W1AAyeVZdumbg
https://www.google.com/url?rct=j&sa=t&url=https://phys.org/news/2017-08-scientists-microalgal-technology-wastewater-treatment.html&ct=ga&cd=CAEYDCoUMTUzNTEzNTE5MTg1ODQyNjgzMDMyHDcwMzdhNjliMmUxNzMyZGY6Y28udWs6ZW46R0I&usg=AFQjCNGYBVNm2UiCpynU_W1AAyeVZdumbg


Spinning plant waste into carbon fiber for cars, planes 

23 Aug 2017 

Using plants and trees to make products such as paper or ethanol leaves behind a residue 

called lignin. That leftover lignin isn't good for much and often gets burned or tossed into 

landfills. Now, researchers report transforming lignin into carbon fiber to produce a lower-

cost material strong enough to build car or aircraft parts. 
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RESEARCH UPDATES 
The most recent projects approved for funding by the Research Fund for Coal and Steel 

(RFCS) on the topics of coal are shown in the table below:- 

 

Project 

Number 

Project 

category 

and 

reference 

number Short title Title 

Duration 

(months) Start date Co-ordinator 

Total Funding 

(EU Support) 

(€) 

RFCR-

CT-

2015-

00004 

TGC1 MERIDA 

Management of 

Environmental 

RIsks During 

and After mine 

closure. 

48 15.12.15 
Glowny Instytut 

Gornictwa 

3,793,767 

(2,276,559) 

709868 

(2016) 
TGC1 CERES 

Co-processing 

of coal mine and 

electronic 

wastes 

36 01.07.16 
University of 

Exeter 

3,335,839 

(2,001,503) 

709493 

(2016) 
TGC2 DIRPRIMCOAL 

Direct Primary 

Coal 

Liquefaction via 

an Innovative 

Co-Processing 

Approach with 

Waste and 

Petroleum 

Feedstocks 

36 01.07.16 
University of 

Nottingham 

3,435,164 

(2,061,098) 

709741 

(2016) 
TGC2 PROMOTEE 

Functional 

porous carbon 

materials 

derived from 

coal tar for 

energy 

42 01.10.16 

Agencia Estatal 

Consejo Superior 

Deinvestigaciones 

Cientificas 

2,208,067  

(1,325,164) 

710078 

(2016) 
TGC2 INNOWATREAT 

The innovative 

system for coke 

oven waste 

water treatment 

and water 

recovery with 

the use of clean 

technologies. 

36 01.07.16 

Instytut 

Chemicznej 

Przerobki Wegla 

2,166,729  

(1,300,037) 

709629 

(2016) 
TGC3 FLEXICAL 

Development of 

flexible coal 

power plants 

with CO2 

capture by 

Calcium 

Looping. 

36 01.07.16 

Agencia Estatal 

Consejo Superior 

Deinvestigaciones 

Cientificas 

2,452,336 

(1,471,420) 

 TGC3 
DP700 –  

PHASE 1 

Preparation for 

Commercial 

Demonstration 

Plant for 700OC 

Operation. 

18 01.07.16 
Doosan Babcock 

Limited 

2,269,930 

(1,361,958) 

 TGC3 NIBALO725 

Nickel-based 

alloys for 

operation at 

725OC. 

48 01.09.16 
Universität 

Stuttgart 

2,893,589 

(1,736,153) 

      TOTAL 
22,555,421 

(13,533,892) 

      
EU Support 

(average %) 
60.0 



CALENDAR OF FUEL AND ENERGY RESEARCH 

MEETINGS AND EVENTS 

 
Date Title Location Contact 

6th to 7th November 

2017 

5th International Conference 

on Coal Washing – 

“Coal Washing : A 

Sustainable Approach 

Towards Greener 

Environment” 

India Habitat 

Centre, 

Lodhi Road, 

New Delhi, 

India 

CONFERENCE SECRETARIAT 

Dreamz Conference Management Pvt. Ltd. 

218, Ansal Majestic Tower, Vikas Puri, 

New Delhi – 110018, India 

Tel : +91 11 41586401, 402, 

Helpline / Whatsapp No - +91 9873089908 

E-mail :  

cpsi.indiadelhi@gmail.com, info@dreamztravel

.net 

Website : http://ice5e2017.cpsi.org.in 

21st to 22nd November 

2017 

ETI’s “10 Years of 

Innovation” conference and 

exhibition. 

County Hall, 

Belvedere Road, 

London, 

SE1 7PB 

For details contact: - 

http://www.eti.co.uk/news/10-years-of-

innovation 

 

29th to 30th November 

2017 

“Conference on Sustainable 

Development of Southern 

Africa’s Energy Resources” 

organised by the Fossil Fuel 

Foundation of Africa 

Glenhove 

Conference Centre, 

Johannesburg, 

South Africa 

For more information contact,  

Maggie Blair 

E-mail : events@fossilfuel.co.za 

Tel : 083 406 5090 

13th to 14th  December 

2017 

“3rd Workshop on Advanced 

Ultrasupercritical Power 

Plant” organised by the IEA 

Clean Coal Centre in 

association with the Centro 

Sviluppo Materiali (CSM) 

and Sotacarbo 

The Italian Official 

Pressure Vessel 

Authority (INAIL), 

6, Piazzale le Giulio 

Pastore, Rome 

For more information contact, 

Benedicte.Brocks@iea-coal.org 

Conference website, 

http://www.ausc3.com/eng/home 

    

Thursday 25th 

January 2018 

Rushlight Awards Party and 

Rushlight Show 

The Royal 

Geographical 

Society,  

1, Kensington Gore, 

London 

Mr. Clive Hall, Chief Executive 

Eventure Media Ltd. 

32, Elsynge Road, London, SW18 2HN 

E-mail : cjh@eventuremedia.co.uk 

Website : www.rushlightevents.com/rushlight-

awards  

April 2018 

Date to be 

announced 

FERF 2018 Annual Meeting 

and Inaugural Seminar of 

the FERF Environment 

Interest Group, “Materials 

for Energy Technologies”  

Department of 

Chemical 

Engineering, 

Imperial College 

London. 

Dr. David J.A.McCaffrey, 

Secretary of the Fuel & Energy Research 

Forum, 

Tel : 01242-236973. 

E-mail : mail@tferf.org 

 

Dr Bill Nimmo, 

Environment Interest Group Co-ordinator, 

University of Sheffield, 

Tel : 0114-215-7213. 

w.nimmo@sheffield.ac.uk 

Date to be advised “New Realities for Power 

Generation in the UK; How 

the Market has Changed 

and What it Means for 

Research Priorities”, 

Inaugural Seminar of the 

Venue to be 

advised 

Dr Robin Irons,  

Advanced Power Generation and 

Gasification Interest Group Co-ordinator, 

University of Nottingham, 

Tel : 0115-748-4098. 

E-mail : Robin.Irons1@nottingham.ac.uk 

mailto:cpsi.indiadelhi@gmail.com
mailto:info@dreamztravel.net
mailto:info@dreamztravel.net
http://ice5e2017.cpsi.org.in/
http://www.eti.co.uk/news/10-years-of-innovation
http://www.eti.co.uk/news/10-years-of-innovation
mailto:events@fossilfuel.co.za
mailto:Benedicte.Brocks@iea-coal.org
http://www.ausc3.com/eng/home
mailto:cjh@eventuremedia.co.uk
http://www.rushlightevents.com/rushlight-awards
http://www.rushlightevents.com/rushlight-awards
mailto:mail@tferf.org
mailto:w.nimmo@sheffield.ac.uk
mailto:Robin.Irons1@nottingham.ac.uk


FERF Advanced Power 

Generation and 

Gasification Interest Group 

2nd and 3rd May 2018 All Energy Exhibition and 

Conference 2018 

SEC Glasgow, 

Exhibition Way, 

Glasgow G3 8YW 

For more information visit:-  

http://www.all-energy.co.uk/ 

 

3rd to 8th June 2018 9th International Freiberg 

Conference on IGCC & XtL 

Technologies, “Closing the 

Carbon Cycle”, organised by 

the Institute of Energy 

Process Engineering and 

Chemical Engineering and 

the IEA Clean Coal Centre  

The 

InterContinental 

Hotel  Berlin, 

Berlin, Germany 

TU Bergakademie Freiberg, Institute of Energy 

Process Engineering and Chemical 

Engineering, Fuchsmuehlenweg 9, 09599 

Freiberg, Germany 

Tel : +49 3731 39- 4511 

Fax : +49 3731 39-4555  

E-mail : gasification@iec.tu-freiberg.de 

Website : www.gasification-freiberg.com 

Wednesday 5th to 

Friday 7th September 

2018 

12th ECCRIA Conference, 

The European Conference 

on Fuel and Energy 

Research and its 

Applications, (ECCRIA 12). 

Conference Website : 

www.eccria-

conferences.org. 

Cardiff University, 

The Queens 

Building, Newport 

Road, Cardiff 

Dr. David J.A.McCaffrey 

12th ECCRIA Conference Chairman 

Secretary of the Fuel & Energy Research 

Forum 

Tel : 01242-236973 

E-mail : mail@tferf.org 

 

Dr Robert Berry 

12th ECCRIA Conference Secretary 

Tel. 02058 331 9401 

E-mail : r.j.berry@gre.ac.uk 

10th to 14th September 

2018 

CHoPS 2018, 

9th International Conference 

on Conveying and Handling 

of Particulate Solids 

University of 

Greenwich, 

Greenwich 

Maritime Campus, 

London 

Conference Secretariat 

Deborah Reed-Aspley at Constable & Smith 

Events 

E-mail : deborah@constableandsmith.com 

4, Vincent Avenue,  

Beeston, Nottingham, NG9 1GU 

Tel : 0115-922-9422 

Website : www.chops2018.org 

10th to 12th September 

2018 

3rd International Conference 

on Energy Production and 

Management, 

Energy Quest 2018 

New Forest, U.K. Wessex Institute, Ashurst, Southampton. 

+44 (0)238) 029 2853. Email wit@wessex.ac.uk 

 

 

http://www.all-energy.co.uk/
mailto:gasification@iec.tu-freiberg.de
http://www.gasification-freiberg.com/
http://www.eccria-conferences.org/
http://www.eccria-conferences.org/
mailto:mail@tferf.org
mailto:r.j.berry@gre.ac.uk
mailto:deborah@constableandsmith.com
http://www.chops2018.org/
mailto:wit@wessex.ac.uk

