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The Microwave Technologies Association: A brief synopsis 

 
Jennipher Marshall-Jenkinson 

MTA Chair 
Contact E-mail: jennipher@microwaveassociation.org.uk  

 
The Microwave Technologies Association was 
originally founded in the UK back in 1978 as a 
trade organisation called ‘The Microwave 
Association’. It was made up of a range of 
interested parties including some of the microwave 
oven manufacturers of the time, with an aim to 
better promote the understanding of this new 
cooking method. As the market developed, so the 
MTA changed to meet the demands and needs of 
the day – and added the word ‘Technologies’ to its 
title. The MTA acts to bridge the gap between 
scientific knowledge and educating and advising 
the public. 

Today, the MTA has a thriving membership 
comprising of major companies and qualified 
individual consultants and specialists. Members 
include those involved with both the domestic and 
commercial aspects of microwave appliances, 
including food packaging and microwave 
manufacturers, retailers, educationalists, 
journalists, service technicians, home economists 
and scientists. 

Since it was formed, the MTA has been at the 
forefront of all major issues relating to the use and 
development of microwave products. It is 
represented on government and national 
committees, including British Electro-technical 
Committee, The Food Standards Agency and our 
technical microwave expert – Greg Hooper 
represents the UK on the BSI and IEC committees. 
The executive members represent all members on 
all of these committee’s as well as having links with 
the Consumer Association and an affiliation with 
all the electrical trade organisations together with 
related Associations, including IMPI, AMDEA, 
AMPERE and the Domestic Appliance Service 
Association (DASA). 

The aim of the Association is for members to 
exchange knowledge and experience and to 
continuously update their technical expertise. In 

doing so, they encourage consumers, training and 
educational establishments, the media, and all 
bodies engaged in the use, instruction and 
marketing of microwaves and associated products 
to be fully and correctly informed on technical and 
future developments. Much time is devoted to 
better educating the public, examples include; 

Radio Presentations with the BBC and BBC’s 
associated local radio stations 

TV appearances - including ‘BBC One’s – 
‘The One Show’, ‘Rip off Britain – Food’, Sky 
TV’s – Market Kitchen, and many more 

Answering consumers questions - many 
replies are sent each week through the ‘Contact Us’ 
tab on the MTA’s website. These, include answers 
to questions such as ‘why is my oven going rusty’, 
‘are more nutrients really retained in microwave 
cooked food than when cooked conventionally’, 
‘can I boil an egg in the microwave oven’, ‘can I 
use foil in the microwave oven’. 

Responding to misleading or incorrect media 
news or claims. 

The ‘network’ of members supports each 
other from the food product development end of the 
scale to the technological end where members are 
actually involved in the design and consulting 
manufacture of new models of ovens and even oven 
servicing.  

Three Members meetings are held during the 
year at various venues and a newsletter is published 
four times a year, with each newsletter identifying 
a specific topic; including articles on ‘myth 
busting’, ‘foods or products you should never cook, 
re-heat or warm in a microwave oven’, ‘thermal 
processing and safety issues’, ‘domestic or 
commercial – which one to choose’, ‘solid state 
technology’ – the list goes on. 

The Association provides a network for its 
members, in so doing to provide a mutual ground 
for learning and interaction about all aspects of our 
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industry. The more members involved, the more 
powerful an organisation the MTA can become. 
Our very successful website also shows that 
consumers perusing the site, have easy access and 
links direct to members own websites sites for 
sales, customer service, repairs and servicing etc.,  

Our Information Service receives and 
responds to some 500 plus calls and e-mails every 
year as well as providing the information from fact 
sheets on the website, which has often received 
over 85,000 ‘hits’ in a twelve-month period. The 
queries and requests for information and advice 
come from government departments, various 
sectors of the general public, the press, hospitals as 
well as lots from students and education 
establishments.  

All the Officers of the MTA are experts in 
their field and as such have been able to quash 
potential scare stories before they even get to press. 
One example of this was when a national tabloid 
newspaper featured a small microwave cancer 
story. Our Information Officer received numerous 
calls from other members of the press. Having 
obtained the source of the research, a balanced 
factual reply staved off misinformed media 
publicity. As mentioned above, this action is not 
new, but once again emphasises the value of the 
Microwave Technologies Association, which 
cannot exist without its members and their 
subscriptions.  

Microwave cooking is a 21st century cooking 
method – many consumers are yet to understand its 
capabilities and make use of it to cook proper meals 
in, instead of just using it as an additional kitchen 
adjunct, to heat that occasional cup of coffee in, or 
warm baked beans.  

Our aspirations for the future? How do we get 
this information across to the 95% plus of 
consumers that have a microwave oven in their 
homes? 

How do we attract more members that will 
enable our Association to be more proactive not 
reactive due to financial constraints?  

Microwave ovens are here to stay. They are 
an environmentally friendly cooking method using 
up to 85% less energy to cook food in compared 
with food cooked conventionally, yet also retain up  
to 85% more nutrients in food, also compared with 
food cooked conventionally.  

They are convenient, safe, efficient, easy to 
keep clean and easy to use. The MTA continues to 
promote these advantages as we attempt to grow 
our membership and provide all consumers world-
wide with this positive information. 
 
About the author 

Jennipher Marshall-Jenkinson has 
been a 'healthy eating guru' and 
'inspirational cook' for many years. 
She has been Chairman of the UK's 
Microwave Technologies Association 
since 2003 to the present day. Her 
work promoting healthy eating and 
environmentally friendly cooking 

methods prompted a nomination for 'Business Woman of 
the Year' and regular cooking programmes on BBC radio - 
both national and local and BBC television, where she has 
been guest presenter on 'Rip off Britain - Food' and the 
famous prime time television programme 'The One Show'. 
These provide her with frequent invitations to give cooking 
shows around the world, including world conferences in 
Miami and Florida and more recently cooking on the stage in 
Caesars Palace, Las Vegas in June 2019. Her latest cook book- 
Microwave Magic - the Heart of 21st Century cooking also 
won 'The People's Book Prize'. Jennipher, a mother of 2 great 
boys spends most of her time educating others about her 
passion - good food and how to cook it properly, though, 
there's always time for her hobbies, which are Scouts, 
assisting with her favourite charity - the Amos Trust, where 
she works 'at the coal face' in Durban. She visits South Africa 
as often as possible to assist with getting Durban's street 
children off the streets and back into the community. 
Jennipher also sings in the 'Rock choir', loves Pilates and 
generally keeping fit through lots of outdoor activities. Her 
love of travelling also inspired her to set up two interesting 
travel companies: Chile Inside Out and Good Mountain 
Guides, and with her continued hunger to learn more about 
the customs and cultures of the people she meets around the 
world, she is always planning her next trip somewhere 
around the world often with various cruise ships, where she 
has been an 'on board cruise ship speaker' since 2007. 
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The Role of Microwave Irradiation and Solvent Distillation on the 
Synthesis of TiO2 Nanoparticle-Based Photocatalytic Materials Within 

the Framework of SIMPLIFY European Project 
 

Enrico Paradisi1, Roberto Rosa2, Cristina Leonelli1, Valentina Dami3, Giovanni Baldi3 
1 Department of Engineering “Enzo Ferrari” (DIEF), University of Modena and Reggio Emilia, Via Pietro Vivarelli 10, 41125, 

Modena, Italy 
2 Department of Sciences and Methods for Engineering, University of Modena and Reggio Emilia, Via Giovanni Amendola 2, 

42122, Reggio Emilia, Italy 
3 Ce.Ri.Col. Colorobbia Research Centre, Colorobbia Consulting S.R.L., Via Pietramarina 123, 50059, Sovigliana-Vinci, Firenze, Italy 

Contact E-mail: enrico.paradisi@unimore.it  
 
Abstract  

In the framework of the SIMPLIFY European 
project (No° 820716), our research groups are 
involved in the development of a microwave-
assisted synthetic method for the preparation of 
photocatalytic TiO2 nanoparticles to substitute the 
current industrial procedure, for process 
intensification purposes. The reaction was firstly 
studied using MW vessel reactors, where promising 
preliminary results were obtained, then we 
switched to a three-necked flask reactor, which 
allows better reaction control due to the possibility 
of contemporaneous heating, stirring and solvent 
distillation. In this way we succeeded in producing 
nanoparticles with low size and excellent long-term 
stability in suspension. The material can also be 
fully dried, and the resulting powders, easier to 
handle and ship, show comparable photocatalytic 
activity to the corresponding industrial product. 
Preliminary viscosity tests carried out on the 
reaction mixture reveal the crucial importance of 
stirring for a future continuous flow procedure, 
since without stirring the mixture’s viscosity 
increases considerably. 
 
1 Introduction 

SIMPLIFY (Sonication and Microwave Processing 
of Material Feedstocks) is an EU Horizon 2020 
(call SPIRE-02-2018) funded project under the 
grant agreement No° 820716 [1]. The aim of the 
project is to bring technical innovation in the 
processing of many kinds of materials according to 
the process intensification principles, especially by 
the use of ultrasound and microwaves (MW) as 
effective tools for energy supply.  

This allows to save time, energy and money 
with respect to previous conventional processes, 
with the use of greener and smarter dedicated 
technologies. Eleven academic and industrial 
partners are involved in this project. Each of them 
is devoted to the development of process 
intensification of one of the three main cases of 
studies, project management, or to Life Cycle 
Assessment of newly developed processes. The 
three main case studies are:  
1) The HEUR (polyurethane) continuous 

production activated by microwaves and 
ultrasound;  

2) Microparticle crystallization by microwaves 
and ultrasound in COBRs (Continuous 
Oscillatory Baffled Reactor); 

3) TiO2 nanoparticle syntheses by microwaves 
and ultrasound in PFR (Plug Flow Reactor).  

While other partners are developing the first 
two cases of study, the authors of the present paper 
are involved in the development of the third one. 
Photocatalytic TiO2 nanoparticles are used 
widespread as functional components due to the 
ability of TiO2 nanoparticles to catalyze pollutants 
decomposition under UV irradiation [2], and most 
recently also under visible light [3], upon catalyst 
modification. For example, coating for self-
cleaning applications in buildings [4, 5], pigments 
[6], air purifying filters [7] and so on exploit this 
technology for air cleaning indoors and outdoors 
[8]. Colorobbia group [9] is one of the main 
manufacturers of these products in Italy, with a 
tradition of successful research and development in 
advanced ceramics and a global market currently 
estimated to be 6 tons/y sales for their main product 
as principal ingredient for smart coatings. In order 
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to increase production and improve process eco-
compatibility, the company became interested in 
the development of a hybrid ultrasound/microwave 
technology for their heating steps and for this 
reason became involved in the SIMPLIFY project. 
The research group of Prof. Cristina Leonelli [10], 
at the University of Modena and Reggio Emilia, is 
interested in the development of new processes 
assisted by microwaves and, therefore, these two 
partners are working in close collaboration for the 
research on the third case of study within the 
SIMPLIFY project. The present paper is an update 
of the results achieved in the last two years on this 
part of the project summarizing the results 
published so far [11] or about to be published on the 
topic. 

 
2 Results and discussion 

Low nanoparticles size and long-lasting suspension 
stability are the two key parameters to ensure 
quality and reliability of the commercial product. 
These two key features are classically obtained with 
a conventionally heated synthesis of TiO2 using 
Ti(O-iPr)4 as precursor in a hydrolytic sol-gel 
reaction carried out in acidic conditions [12]. For 

the attainment of the desired product features 
heating the mixture to 50 °C for 24 h is required, 
followed by a distillation of isopropanol, the co-
product of the reaction, which is also necessary.  

First, technology transfer tests to microwave 
heating were carried out on an ETHOS one 
(Milestone, Bergamo, Italy) system equipped with 
vessels (Figure 1a). It is of course unreasonable to 
prolong the reaction time in a microwave synthesis 
to 24 h, as in a conventional cycle, so in a 
microwave synthesis we selected 30 min as the 
reaction time. Delightfully, promising results were 
obtained concerning crystallinity and nanoparticles 
size, the latter being very low after a few days of 
aging at room temperature. Unfortunately, not all 
the batches were found stable over time and some 
of them showed an irreversible particles size 
enlargement in 30 days (e.g. the dotted red line in 
Figure 2). We noticed that the reactions carried out 
at higher temperatures gave more stable batches 
and, confirmed also by a literature survey [13] and 
by the industrial procedure [12], we decided to 
distill isopropanol at the end of reaction (Figure 
1a). In this way, we obtained stable batches over 
time (Figure 2, solid red line).  

 

 
Figure 1. a) MW apparatus modified to distill solvent from a vessel. b) MW apparatus modified to distill solvent from a flask. 

The procedure using vessels, anyway, was 
very tedious and impossible to scale up: for this 
reason, we switched to a system that closely mimics 
the industrial apparatus used for this reaction and 
carried out our tests in a three-necked flask (Figure 
1b). This system offers the possibility of a scale up 
in a stop-and-flow process, and introduces a way to 

stir the reaction (mechanically) that gives further 
benefits to the process control. Moreover, 
distillation of isopropanol under microwave 
irradiation is possible. We were glad to find that, 
also in this system, after isopropanol distillation 
batches showed high crystallinity and a low 
nanoparticles size, even without ageing, and were 
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very stable over a long time, with the best results 
obtained when working at 60-70 °C (the example 
of reaction carried out at 60 °C is given in Figure 
2, solid green line). 

 

 
Figure 2. Selected examples of MW TiO2 synthesis: 

reactions were carried out in vessels (red lines) or flasks 
(green lines) at 60 °C for 30 min, and then isopropanol was 

distilled (solid lines) or not distilled (dotted lines). In one 
case (yellow line) also water was distilled along with 

isopropanol, giving a powdered product. Nanoparticle size 
was determined via dynamic light scattering (DLS). With this 

technique the error is about 1-10%. 

A distillation apparatus attached to the 
microwave system gave us the opportunity to 
perform the reaction directly under vacuum: 
reaction and distillation can therefore be carried out 
at the same time, saving even more time and 
energy, without compromising the result, at least 
when working at 70 °C (not shown). 

The system arranged in this way allows us to 
remove the solvent completely and finally get a 
powder. The attainment of a powder can be 
advantageous for a future industrial scale up, since 
powders are stored and handled in an easier way 
and in bigger amounts with respect to suspensions. 
A test carried out at 60 °C, where solvent was 
removed completely (Figure 2, yellow line) finally 
gave a yellowish powdered product in quantitative 
yields that meets all quality standards of the 
industrial product: the resulting powders are very 
small in size, and show remarkable long-term 
stability if re-suspended in water. Importantly, the 
reaction is fully reproducible, giving three batches 
of the same stability and size (not shown). 
Moreover, the photocatalytic activity of this 
product following a nitrogen oxide depletion test 
was found equal to the corresponding industrial 
product (Table 1). It is interesting to note that the 

reaction time in our case is just 30 minutes, and also 
isopropanol distillation takes only 30 minutes, so 
processing times are dramatically reduced with 
respect to the industrial procedure. 

 
Table 1. The photocatalytic activity in NO depletion of 
the industrial product and of nanosized TiO2 sample 
synthesized in our lab under microwave and distilled 
to complete dryness. 

Experiment time 
(min) 

NO Depletion  
(%) 

 Industrial 
product 

Flask dried 
product 

5 0 0 
25 20.4 31.7 
45 35.6 41.8 
65 48.6 52.1 
85 63.0 63.4 

105 77.4 73.7 
 

We have already mentioned that it is 
unrealistic to carry out a MW reaction for 24 h, but 
we were very surprised by the good results obtained 
in such a short time. In order to investigate a 
possible MW effect on this reaction, we performed 
the syntheses in the same conditions, but using 
conventional heating in place of microwave, and 
compared also with the industrial procedure (re-
created in our lab) that lasts for 24 hours and 
performs distillation at this time. The temperature 
selected for these tests was 70 °C for a better 
temperature control during conventionally heated 
reactions. The results found were intriguing since 
it’s possible to see in Figure 3a that a very steep 
nanoparticles size decrease is observed during 
distillation, regardless of the moment at which it is 
performed. In both 30 minutes long reactions (MW 
and conventional heating, yellow and blue line 
respectively), the size of nanoparticles drops after 
30 min, when distillation is performed. In the 24 h 
reaction (green line), nanoparticles size is initially 
very large and decreases to 220-230 nm over 8 
hours, but then the size is stable until the 24th hour. 
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Figure 3. a) size of TiO2 nanoparticles during the considered 
reactions and first hours of ageing shown to emphasize the 

crucial role of distillation in size lowering. Distillation is 
highlighted in red. b) the long-term ageing of the same 

reactions. 

Only when distillation was performed, we 
observed further particle size decrease to low 
values (50-60 nm). In this last case, size is stable at 
50-60 nm over long ageing (140 days, Figure 3b, 
green line), while both the 30 min reactions show a 
further decrease in size to 20-30 nm after 4 days of 
aging, and then they are stable up to 140 days 
(Figure 3b, yellow and blue lines). Interestingly, 
the microwave reaction batch (Figure 3b, yellow 
line) is stable up to 180 days (when ageing data 
collection was stopped) while the conventionally 
heated reactions encounter particle growth at that 
time (Figure 3b, blue line). It’s interesting also to 
note that the MW batch tests show slightly an 
overall lower nanoparticles size with ageing time 
(Figure 3b, yellow line). Anyway, these results 
prove that the main parameter that influences 
nanoparticles size is the removal of isopropanol 
from the reaction media, that prompts shrinking of 
nanoparticles regardless of the moment or the 
heating mode used, and it’s rather better using a 
short reaction time in both heating modes. A 
specific microwave effect is reasonably excluded: 
the very slightly better stability and lower size of 

the batch produced via microwave could also be 
due to a better temperature control of the reaction 
performed with this heating mode, especially 
during distillation.  

Since the ultimate goal of the project is to 
develop a microwave synthesis in a plug flow 
reactor, the viscosity of the reaction mixture must 
be evaluated, especially considering that the 
reaction mixture is a gel.  

Since in the flask synthesis the stirring is 
constant and helps to decrease the viscosity, it 
seemed interesting to us to test viscosity in the 
vessel case, where viscosity is higher due to the 
lack of stirring. We reasoned that it is also possible 
to compare viscosity measurements of the 
unmodified reaction mixture and after a stirring that 
can be applied separately, out of MW oven. 
Applying many cycles of MW heating and then 
separate stirrings, it is possible to monitor the 
viscosity of the mixture over time. In this way we 
would obtain viscosity of both the stirred and 
unstirred mixtures at different reaction times and 
have useful data both in the case of normal flow in 
coils and in the case that some problem stops the 
flow, and the reaction is left stationary under 
heating for some time.  

The “fall time” method was applied for 
viscosity measurement tests: first, a linear 
correlation was found between the reported 
viscosity and the fall time of four standard fluids, 
so that measurements on reaction mixtures can be 
taken and the obtained data just interpolated on this 
straight line. Then, the measures on viscosity were 
taken with the very same method. Final results of 
viscosity measurements are interesting firstly 
because there is a lot of difference in viscosity 
between the measurements taken before and after 
stirring (compare Figures 4a and 4b): whereas 
before stirring viscosities are very high, after 
stirring viscosity is much lower and always 
constant (Figure 5b). On the opposite, the viscosity 
before stirring reaches a maximum after 15 min and 
then drops again to values recorded at the beginning 
of the treatment (Figure 5a).  
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Figure 4. Viscosities of reaction mixture before (a) and after 
(b) stirring after each run (orange) compared with standards 

(blue). 

 
Figure 5. viscosities of reaction mixture before (a) and after 

(b) stirring after each run. 

This means that, during the reaction, a 
chemical transformation which increases viscosity 

really occurs, but then, apparently, after 30 minutes 
of microwave treatment reaction is complete and 
the mixture’s viscosity goes back to the initial 
value. This data also implies that, in a future flow 
equipment, care must be taken if the flow is stopped 
for some reason, because without flow the viscosity 
of the gel will increase considerably. 

 
3 Conclusions 

In summary, a fast and efficient procedure for 
microwave synthesis and solvent distillation was 
found for the preparation of a nanosized TiO2 
photocatalyst. The final product can be obtained 
both as a suspension, for an immediate use, or as 
powders, for better storage and shipping, that can 
later give a suspension for in situ coatings 
production without any loss in product quality and 
photocatalytic performance.  

Comparison of the results obtained using 
microwave vs conventional heating revealed that, 
apart from heating rate, a specific microwave effect 
can reasonably be excluded, but that distillation has 
a deep impact on the reaction outcome. 

Moreover, viscosity measurements useful for 
the next continuous flow optimization step were 
collected, and stirring was found crucial to keep 
low values of viscosity. 

These findings can be considered milestones 
in the development of a highly efficient industrial 
microwave synthesis of TiO2 nanoparticles that 
represent the third case of study in the SIMPLIFY 
project. 
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their technology applications, as well 
as polymeric glass for vitreous 
coatings.  

 
Giovanni Baldi is currently Head of 
Research at CERICOL Research 
Centre, Colorobbia Consulting s.r.l. 
(Florence, Italy), where he spent 
most of his professional career. With 
a demonstrated history of working in 
the nanotechnology industry, he is 
skilled in Thin Films, Nanomedicine, 

Materials Science, Nanomaterials, and Spectroscopy, as well 
as a strong consulting professional. He is Professor for 
Industrial Nanotechnologies contracted at the University of 
Pisa. He holds a PhD in Industrial Engineering focused in 
Photo Chemistry from Università degli Studi di Firenze. 
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Ricky’s Afterthought:  

 
COP26 on climate change: the task ahead 

A.C. (Ricky) Metaxas 
 

Life Fellow St John’s College Cambridge UK 
Email: acm33@cam.ac.uk 

 
 
 

One hundred and ninety-seven countries participated 
in the UN COP26 held at Glasgow during early 
November 2021 chaired by UK’s Alok Shama. It 
was a gathering of world leaders and their 
representatives which dwarfed any other inter-
governmental meeting in recent memory. Heads of 
State, Prime Ministers and Presidents of many 
countries were present but alas it is with regret to 
state that the leaders of three of the main greenhouse 
gas polluters, China, Russia and India chose not to 
attend although their representatives were present to 
argue their case. 
 
State of the art 

If current usage of the energy mix continues mean 
temperature rises at the end of the century of +2.7°C 
are predicted, as shown in the below Climate Action 
Tracker (CAT*) diagram. Even if the most optimistic 
scenario is met the temperature rise will reach 1.8°C 
so much more effort has to be done in terms of 
pledges and targets to keep rises to the required 
1.5°C. It is imperative to reach net zero by the middle 
of the century in order to ensure that catastrophic 
climate changes are avoided in countries like the 
Marshall Islands, the Maldives, Tuvaru, etc., the 
latter comprising of three reef islands and 6 atols. 
These are threatened by sea rises and look to the 
developed countries for financial assistance.  

Scientists in the Intergovernmental Panel on 
Climate Change (IPCC) have met in Glasgow to 
thrash out and debate with government 
representatives the issues involved on what is needed 
in order to limit temperatures to around the 1.5°C 
limit. Promises and agreements signed is one thing 

but fulfilling these is questionable given past 
behaviour. Melting of ice caps will result in floods, 
while forest fires or even droughts would cause 
widespread disruption in other parts of the world. We 
even saw tornadoes in Europe a few months ago. 

A report states that the difference between 
keeping to 1.5°C rather than letting the increase get 
to 2°C would have the following impact: 
• 10 million fewer people lose their homes in rising 

seas 
• 2 million square km of permafrost is saved over 

centuries 
• 50% reduction of global population experiencing 

water scarcity 
• 50% reduction of species losing half their 

geographic range. 
These are scary predictions.  

It was very apparent that the main pressure 
originated by younger groups, from teens to 25 
somethings, personified by Greta Thunberg, the 
environmental activist with a massive following in 
social media, because they are the generation that 
will feel the main impact of climate change in the 
decades ahead. Many other pressure groups were in 
Glasgow to campaign for decisive action, such as 
Greenpeace, Extinction Rebellion, Civic Society 
Groups and BOGA (Beyond Oil and Gas Alliance) 
whose core members are Costa Rica, Denmark, 
France, Greenland, Ireland, Sweden, Wales, and the 
Canadian province of Quebec. Portugal, California, 
and New Zealand are associate members while Italy, 
the main polluter in the EU, is making friendly 
gestures. Alas no major polluter of greenhouse gases 
is a member of BOGA. 
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Climate Action Tracker projections for global temperature increase by 2100 

 

Government subsidies 

These include both direct subsidies to corporations, 
as well as other tax benefits to the fossil fuel industry. 
Rough estimates put U.S. direct subsidies to the 
fossil fuel industry at around $20 billion per year; 
with 20 percent currently allocated to coal and 80 
percent to natural gas and crude oil. If we are 
committed to phasing out oil and gas why should 
these subsidies continue? Could it be that lobbyists 
on behalf of corporations and power utilities 
numbering in their hundreds, were busy at Glasgow 
making sure that these subsidies remain in place? In 
fact, the suggestion was made to switch these 
subsidies to greener technologies. 

 
Renewable power generation 

The main factors that must be adhered to are 
switching from fossil fuel power generation to 
renewables spearheaded by wind farms and solar 
arrays and in some countries geothermal and where 
available hydro-power generation.  

This will be difficult to meet when countries 
like China and Russian have at present large reserves 
of coal or the USA vast amounts of oil shale which 
they are reluctant to abandon in the near future. 
Fracking may be abandoned despite promises of 
large quantities of fossil fuels ready to be extracted. 

 
Help to developing regions 

Further, in order to help underdeveloped countries 
from switching to other forms of power generation 
and thus cutting their greenhouse emissions, aid must 
be made available to the tune of many billions of 
Euros but although such sums were promised in the 
Paris summit on climate change in 2015 they never 
materialised.  

It is suggested that the developed countries will 
offer 100 billion per annum starting in 2022 but who 
pays what proportion and how it is distributed to 
many claimants remains to be seen. Such funds will 
assist in adapting, accelerating and ultimately 
integrating renewable technologies so that they can 
be operated in a safe and sustainable way. “Loss and 
damage” crept in the discussions where smaller 
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countries argued that richer countries should by now 
have compensated them for the damage already 
inflicted on them due to climate change.  

 
Other topics 

Although the future of fossil fuels attracted most 
attention behind the scenes many other topics such 
as deforestation, methane, electric cars and fossil 
fuel financing were also discussed at length. 

Deforestation was seen as a breakthrough 
where over 100 countries signed to halt and indeed 
reverse it by 2030. The pledge to cut methane 
emissions by 30% by the same date was also very 
welcomed.  

(a) Government subsidies to homeowners 

Governments are intending to offer subsidies 
and zero interest loans to homeowners to assist them 
in changing their gas boilers to air source heat pumps 
for central heating. Here I note that heat pumps for 
domestic and industrial usage were investigated by 
the research centre I used to work at which after 
many years has morphed itself to CTech Innovation. 
I daresay equivalent R&D centres such as “Les 
Renardieres” in France, “Laborelec” in Belgium and 
“EPRI” in the USA carried out a host of similar 
projects in many electrotechnologies spanning the 
electromagnetic spectrum from DC to UV. These 
centres were far ahead in their research portfolio of 
what was required at that time but many in the field 
were capable of anticipating the need to carry out 
research in these areas. Other areas where intense 
research was carried out were smart homes and 
sodium sulphur batteries towards electric vehicle 
propulsion. I daresay sodium sulphur is not a very 
friendly substance and researchers switched their 
attention to other forms of battery material. 

(b) People power 

However, what can the individual do to assist 
in this global goal of reducing emissions to net zero 
by the middle of this century? Many would simply 
say not much but I came across a report highlighted 
in the alumni magazine of Imperial College London 
by the Grantham Institute** which gave nine 
examples of what the individual or more precisely 
families can achieve if they put their minds to the 
task of helping the environment with respect to 

climate change. In their introduction the Grantham 
Institute states: 

Nature is vital to our existence; it provides the 
air we breathe, the water we drink and the food we 
eat. Being out in nature also has important benefits 
for our mental health and well-being. Nature protects 
us but what can be done to protect nature?  

The nine examples they list are as follows: 
 

• Be a voice for nature 
• Make your home a haven for wild-flowers and 

plants 
• Respect and protect local habitats beyond your 

home 
• Eat a sustainable diet, for example eat less meat, 

dairy products, and fish  
• Remember the 3 R’s, Reduce, Re-use and 

Recycle 
• Buy less and shop sustainably 
• Save water by taking shorter showers and avoid 

baths 
• Be a nature-friendly tourist 
• Learn more about protecting nature – knowledge 

is power. 
 

I would argue that individuals and families are 
already doing some of these but in order to have a 
global impact this should be done “en masse” and not 
in ones or twos here and there.  

 
USA-China road map on decarbonisation 

With a stark pronouncement at COP26 by Barak 
Obama that “the world is not where it needs to be” a 
most promising statement was followed a few days 
later by John Kerry, the US climate envoy, days 
before the UN summit at COP26 was to end, that 
following numerous meeting between himself and 
China climate change envoy Xie Zhenhua and their 
aides, the US and China were about to sign a bilateral 
agreement to collaborate on climate change. He 
announced that “The US and China have agreed to 
raise climate ambition and work together to reduce 
greenhouse gas emissions over the next decade. The 
US and China have no shortage of differences, but 
on climate cooperation is the only way to get things 
done.”  

Protocols, in the form of regulatory 
frameworks, will be enacted for reducing emissions 
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thus “maximizing the societal benefits of the clean 
energy transition”, and promoting decarbonisation 
and where possible to accelerate electrification. 
China promised to reduce coal consumption during 
2026-2030 and “make best efforts to accelerate this 
work”. Apparently, these statements were the result 
of many meetings between the representatives of the 
two countries and Kerry concluded that agreement 
was in essence a “map for our present and future 
collaboration on this issue”. Being that these two 
countries are the main greenhouse polluters that 
statement was indeed very encouraging. What is 
needed is similar agreements between other major 
polluters such as Russia and India to feel more 
comfortable with reaching acceptable limits of 
temperature rise within the foreseeable future.  

 
Phasing down instead of phasing out of coal 

The worrying aspect of COP26 was the reluctance of 
the main polluters resulting from coal fired power 
stations, including China, India and Saudi Arabia, to 
include in the final draft the stopping of the use of 
coal and indeed also objected to including the 
“phasing out” of oil and gas.  

It appears that coal usage, the world’s main 
driver of climate change, remains but enhanced 
methods of carbon capture will be encouraged. Why, 
one is forced to ask, hasn’t carbon capture methods 
been implemented thus far? Pressure by China and 
India literally minutes before closure of COP26 
forced the compromise to change “phase out” of coal 
to “phase down” of coal, surely a diplomatic 
interjection otherwise these countries would not have 
signed the final draft.  

 
Final session 

Many of the island countries were openly 
disappointed with the final outcome but went along 
with the final draft because they did not wish to be 
seen the ones that would have resulted in failure of 
COP26. Alok Shama, in a highly emotional state and 
utterly exhausted, stated in his summary that, “…the 
summit kept 1.5oC alive but its pulse was weak”. 
Greepeace’s CEO Jennipher Morgan added that 
“……the 1.5oC goal is only just alive but the era of 
coal is ending. And that matters”. Professor Emily 
Shuckburgh the Director of Cambridge Zero at the 
Cambridge University stated, “Glasgow has been an 

important gateway to a 1.5oC world but we now need 
accelerated action to get there”.  

There is universal agreement that COP26 could 
have achieved much more, however, the summit’s 
emphasis on the curtailment of fossil fuels is very 
significant and what was discussed in Paris has now 
been accepted by all. A road map has been 
established for curbing climate change but there is a 
mountain to climb and I only hope that every country 
focusses on concrete proposals so that at COP27 next 
year in Egypt the temperature of 1.5oC is not just a 
target but a certainty. Wishful thinking perhaps but 
we can only hope otherwise we are condemning 
many communities to oblivion. 

 
*  The Climate Action Tracker (CAT) is an independent 

scientific analysis produced by two research organisations, 
New Climate and Climate Analytics, tracking climate 
action since 2009. It tracks progress towards the globally 
agreed aim of holding warming well below 2°C, and 
pursuing efforts to limit warming to 1.5°C. CAT quantifies 
and evaluates climate change mitigation commitments, and 
assesses, whether countries are on track to meeting those. 
It then aggregates country action to the global level, 
determining likely temperature increases during the 21st 
century using the MAGICC (Model for the Assessment of 
Greenhouse Gas Induced Climate Change) climate model. 

 
**  The Grantham Research Institute on Climate Change and 

the Environment was established by the London School of 
Economics and Political Science in 2008 to create a world-
leading centre for policy-relevant research and training on 
climate change and the environment, bringing together 
international expertise on economics, finance, geography, 
the environment, international development and political 
economy.
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Upcoming Events / Call for Papers 
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Information about 4GCMEA Organization  
Regarding the current pandemic situation and the uncertainty of its development, Prof. Kama Huang, local 
organization committee chair, invited representatives of the MAJIC confederation on 2nd December, 2021, to 
discuss online whether we should postpone or not again the organization of the 4th GCMEA- Global Congress 
on Microwave Energy Applications. The attendees were: Cristina Leonelli (AMPERE), Junwu Tao 
(AMPERE), Georgios Dimitrakis (AMPERE), Molly Poisant (IMPI), Roger Williams (IMPI), Edward Ripley 
(MWG), Hideoki Fukushima (JEMEA), Noboru Yoshikawa (JEMEA), Naoki Shinohara (JEMEA), Yoshio 
Nikawa (JEMEA), Yoko Sato (JEMEA), Huacheng Zhu (Local Organization Committee), Li WU (Local 
Organization Committee), Xiaoli Guan (Local Organization Committee), Xiaolan Qin (Local Organization 
Committee). Prof. Kama Huang chaired this online meeting. Every attendee gave his/her suggestions and we 
finally achieved an agreement that 4GCMEA should be held during 17-20, August 2022 in Chengdu, China 
as a hybrid event.  
The preparation for the hybrid 4GCMEA conference has restarted. Information including submission, 
registration and sponsorship can be found in http://campa.com.cn/.   
Welcome to the 4GCMEA. 
 

 
A photo of the online meeting 

 

2023 AMPERE CONFERENCE 
The next AMPERE Conference will be held in Cardiff during September 2023 and details will be published 
in subsequent issues. 
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About AMPERE Newsletter  
AMPERE Newsletter is published by AMPERE, a European non-profit association devoted to the promotion of 
microwave and RF heating techniques for research and industrial applications (http://www.AmpereEurope.org). 
 
 

Call for Papers 
AMPERE Newsletter welcomes submissions of articles, 
briefs and news on topics of interest for the RF-and-
microwave heating community worldwide, including: 
• Research briefs and discovery reports. 
• Review articles on R&D trends and thematic 

issues. 
• Technology-transfer and commercialization. 
• Safety, RFI, and regulatory aspects. 
• Technological and market forecasts.  
• Comments, views, and visions. 
• Interviews with leading innovators and experts. 
• New projects, openings and hiring opportunities. 
• Tutorials and technical notes. 
• Social, cultural and historical aspects.  
• Economical and practical considerations. 
• Upcoming events, new books and papers. 

AMPERE Newsletter is an ISSN registered periodical 
publication hence its articles are citable as references. 
However, the Newsletter's publication criteria may differ 
from that of common scientific Journals by its 
acceptance (and even encouragement) of news in more 
premature stages of on-going efforts. 
We believe that this seemingly less-rigorous editorial 
approach is essential in order to accelerate the 
circulation of ideas, discoveries, and contemporary 
studies among the AMPERE community worldwide. It 
may hopefully enrich our common knowledge and hence 
exciting new ideas, findings and developments.   
Please send your submission (or any question, comment 
or suggestion in this regard) to the Editor in Chief in the 
e-mail address below. 

 

AMPERE-Newsletter Editor in Chief    
Roberto Rosa, Department of Sciences and Methods for Engineering, University of Modena and Reggio Emilia, Reggio 
Emilia, Italy, E-mail: roberto.rosa@unimore.it 

Co-Editor  
A.C. Metaxas 

Editorial Advisory Board   
Guido Link, Georgios Dimitrakis 
 

AMPERE Disclaimer  
The information contained in this Newsletter is given for the benefit of AMPERE members. All contributions are 
believed to be correct at the time of printing and AMPERE accepts no responsibility for any damage or liability that 
may result from information contained in this publication. Readers are therefore advised to consult experts before 
acting on any information contained in this Newsletter.  
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