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“WELCOME GREETINGS”

Renzo Simonetti

Head of Research Area, CNR Rome 1

Welcome to all those present, guests, directors of the RM1 Research Institute, section managers and 
researchers. I would like also to greet the territorial representatives – first and foremost the mayor 
of  Montelibretti, Professor Catania –  who are all here to give testimony to how the territory, 
together with us, is interested in all studies and experiences connected to important issues like these. 
I will make a brief presentation to explain what a research unit is and what activities are carried out, 
in particular, in Research Area Rome1.
Research Area Rome1 was born in the early 70s when, to improve its scientific network, the CNR 
(Italian National Research Council) decided to create a series of centres distributed across Italy. 
Following the model of an American Campus, these research poles are configured as centres where, 
in an area with a single technical-logistic support, skills and institutions converge in order to carry 
out studies and research activities.
This centre is located between the provinces of Rome and Rieti and comprises 17 research centres. 
Our area collaborates with the Rome Universities, La Sapienza and Tor Vergata, and with the 
Arezzo centre of the Sabina Universitas; with the provinces of Rome, Rieti and Viterbo and other 
research centres. Among these I would like to mention the CRA (Agricultural Research Council), a 
centre with which we are developing a growing synergy and some of whose researchers are present 
in this room today.
Within Area Rome1 we have institutions of national and international importance, whose activities 
cover all sectors. Regarding the environment, for example, we have the Institute of Atmospheric 
Pollution (IIA - l'Istituto sull'Inquinamento Atmosferico), the Water Research Institute (IRSA - 
Istituto di Ricerca sulle Acque), the Institute of Environmental Geology and Geoengineering (IGAG 
- Istituto di Geologia Ambientale e Geoingegneria). In the cultural heritage sector our centre is 
home to the Institute for the Conservation and Valorization of Cultural Heritage (ICVBC - Istituto 
per la Conservazione e la Valorizzazione dei Beni Culturali), the Institute for the Study of Italic and 
Ancient Mediterranean Civilization (ISCIMA - Istituto di Studi sulle Civiltà Italiche e del 
Mediterraneo Antico) and the Institute for Technologies Applied to Cultural Heritage  (ITABC - 
Istituto per le Tecnologie Applicate ai Beni Culturali).
I wish to recall the important role played by ISCIMA and ITABC researchers in excavations that 
brought to light the ancient necropolis of Colle del Forno, dating from the late seventh and early 
sixth century BC. These excavations were carried out using the most modern instrumental 
technology for the detection of buried structures and they now give us an accurate picture of the 
cultural and social evolution of the ancient Sabine city of Eretum.
As regards agriculture and chemistry sectors, I wish to extend a warm greeting to the Representative 
of the Institute of Agricultural Biology and Biotechnology (IBBA - Istituto di Biologia e 
Biotecnologia Agraria) and the Director of the Institute of Chemical Methodologies (IMC - Istituto 
di Metodologie Chimiche), who I can see in the audience. 
A warm welcome also to the Representatives of  the Institute of Agro-environmental and Forest 
Biology (IBAF - Istituto di Biologia Agroambientale e Forestale), whose director is currently 
responsible also of the Department of Earth and Environment and the representative of the Institute 
of Biomedical Engineering (ISIB - Istituto di Ingegneria Biomedica).
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I would also like to mention the other institutions present in Area Rome1:  the Institute of 
Crystallography (IC - Istituto di Cristallografia), the Institute of Inorganic Methodologies and of 
Plasmas (IMIP - Istituto di Metodologie Inorganiche e dei Plasmi), the Institute for Complex 
Systems (ISC - Istituto dei Sistemi Complessi), the Institute of Structure of Matter (ISM - Istituto di 
Struttura della Materia), the Institute of Nanostructured Materials (ISMN - Istituto per lo Studio dei 
Materiali Nanostrutturati), the Construction Technologies Institute (ITC - Istituto per le Tecnologie 
della Costruzione) and  the Institute of Industrial Technologies and Automation (ITIA - Istituto di 
Tecnologie Industriali e Automazione).
In 2002, the Research Area Rome1 launched its web portal, becoming the seat of coordination and 
development of national and international programmes as well as a technological window. Acquired 
and developed potentials are therefore made available to scientific communities, industries, 
enterprises, local authorities and all stakeholders. 
In 2005, our longstanding commitment was not only maintained but was further developed with the 
renewal and increased potential of the infrastructure for the management of our telecommunication 
network. This infrastructure is connected with a similar infrastructure of the Tor Vergata Research 
Area Rome2 via cutting-edge wireless technology. Recently the connection has been extended to 
our head office in Piazzale Aldo Moro in Rome. The wireless network allows us to transfer data and 
information at very high speeds, at the same time connecting us and providing a service throughout 
the area, above all to local authorities who often have difficulty in transferring data.



SCIENZA PER
L’AMORE

“HYST TECHNOLOGY FOR SECOND GENERATION BIOFUELS”

Professor Pierpaolo Dell’Omo

Department of Astronautical, Electrical and Energy Engineering at La Sapienza University of Rome

At the Department of Astronautical, Electrical  and Energy Engineering in La Sapienza University 
of Rome, we have been performing  studies on aspects of HYST technology related to the field of 
biofuels. However, HYST is of great interest also in other very important sectors, in particular the 
food sector. My presentation will be followed by that of Professor Luca Malagutti, of the 
Department of Animal Sciences at the University of Milan, who will illustrate HYST possibilities in 
the animal feed industry, then that of Dr. Francesca Luciani, of the Istituto Superiore di Sanità 
(Italian National Health Institute), who will illustrate applications for this technology in the food 
industry, particularly in the area of functional foods. 
To begin with, let us see what HYST technology is about. HYST is a technology specifically 
designed to disaggregate biomass, at the same time minimizing the energy consumption required for 
processing. The raw material, which is conveyed in an air flow, is subjected to collisions that “break 
down”  biomass. The system consists of three fundamental components: a) pneumatic circuit in 
which the material is conveyed, b) milling stages, inside which collisions occur, c) classifiers that 
separate the material disaggregated via collisions into three different flows according to particle size 
and chemical composition. Slide 3 shows a centrifugal grinder, a second and third disaggregation 
device are concealed under the casing in the upper part of the machinery, while visible in the lower 
part are the classifiers and the three flows of material produced: G (Gross), M (Medium), F (Fine). 
This system, as illustrated in the slide, is an industrial unit capable of processing 1 to 5 tons of 
material per hour. 
Let us now consider applications for this technology in the field of biofuels. Second generation 
biofuel production must contend with difficulties in conversion of lignocellulosic materials to 
energy: the so-called “recalcitrance”  of lignocellulose. In fact, the graph (slide 4) shows how the 
production of methane obtained by subjecting straw and vine prunings to anaerobic digestion 
processes is well below production obtained from corn and corn silage (which contain large 
amounts of starch and are in fact intended for human and animal consumption). Therefore, biomass 
must be subjected to a pretreatment which makes energy conversion easier. 
HYST technology is used precisely to pretreat biomass before it is subjected to conversion 
processes, such as anaerobic digestion.  
HYST pretreatment allows optimal energy use of the biomass processed, in this specific case cereal 
straw. The graph in slide 5 shows that, once it has been pretreated with HYST, straw produces more 
methane than that produced with corn silage, which is the reference energy crop. Even product F 
has a yield of methane equal to that of corn grain, an excellent result for straw.
Furthermore, if we compare results obtained using HYST with those available in literature, we can 
observe that HYST produced the best results from cereal straw as raw material (slide 6).
A high methane production is not enough to make pretreatment valid, it is also necessary to contain 
the energy used during processing, otherwise it would use up more than what is produced. HYST is 
able to make excellent use of the energy required for disaggregation, minimizing energy 
consumption: 20-30 kWh per ton of material processed against about 500-1000 kWh required by 
other systems of pretreatment.
In conclusion, HYST technology reveals itself as an excellent system for the pretreatment of 
lignocellulosic biomass for the purpose of converting it into biomethane: with low operating costs 
and ready to kick off at an industrial level. 
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The study of the entire production process has enabled us to estimate that HYST biomethane will 
have a production cost of about 0.54 € per litre of gasoline equivalent, well below the estimated cost 
for first generation biomethane (0.67 €  per litre of gasoline equivalent) and comparable with the 
cost of gasoline (0.52 €/l). This cost will be significantly lower than that of the biofuels we are 
currently importing largely from abroad (bioethanol and biodiesel), roughly equal to 1 € per litre of 
gasoline equivalent. 
HYST, therefore, is our best option for starting industrial productions of second generation biofuels. 
We not only expect low production costs, but also an actual start-up of the agro-energy supply 
chain. With the 10 million tons of lignocellulosic residues generated by agriculture in Italy it is 
possible to meet 5% of energy needs in the Italian transport sector and , thanks to the rules 
established by the EU for second generation fuels, achieve the European target of replacing 10% of 
energy requirements.
Finally, let us see how HYST technology fits into the global technical and scientific scenario. In 
2011, articles appeared in a major scientific journal (Powder Technology) illustrating the first 
results obtained with pretreatment technologies that involved successive steps of disaggregation and 
classification (sieving) of straw; more or less what we saw accomplished with the HYST system. 
However, this research is still confined within research labs, with equipment that can work only a 
few kilograms of material against several tons per hour processed by the HYST system. Many of 
the issues debated, such as an excessive consumption of energy, have already been resolved by 
HYST. This technology has already achieved the necessary development for industrial use, while 
the undergoing line of research to which it belongs is still confined to the level of laboratory 
achievements (slides 14-15).  
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HYST TECHNOLOGY FOR ANIMAL FEED

Professor Luca Malagutti

University of Milan- Department of Animal Sciences

My presentation focuses on HYST technology applied to certain agricultural by-products used in 
animal feed. 
The use of agricultural and agro-industrial by-products in animal feed is an ancient practice that has 
always been carried out since it is the best way to give value to products considered waste.  
Some of these –  for example, citrus pulp (from citrus juice industries), beet pulp (residues from 
sugar extraction processes) and brewers grains (residues from beer production) – are characterized 
by high nutritional values, expressed in UFL (forage unit for milk production), reaching values 
close to those of top quality cereal flour (slide 2). Others – such as cereal straw or corn stalks or 
wheat bran –  are characterized by lower nutritional values (slide 3), but are nevertheless used. 
Indeed, straw is essential in the diet of dairy cows and beef cattle, and bran in porker feed.  
The parameter that most reduces the nutritional value of these products is certainly lignin (slide 4). 
Lignin is a complex organic polymer of the cell wall, consisting of phenolic compounds. It is a non-
degradable molecule and is characterized by a particular web-like structure that encrusts the plant 
cell walls preventing availability of nutrients. 
Several studies have indicated that increased content of lignin in a matrix reduces digestibility of 
dry matter of animal feed (slide 4 –  graph on the left) or the conversion into ethanol of the 
carbohydrates present in organic matrices intended for the production of energy (slide 4 – graph on 
the right).  Therefore, the possibility of treatments that reduce the negative effect of lignin is 
definitely an opportunity to be seized. 
In the past other types of treatment were carried out, chemical (with soda or ammonia) or 
mechanical (shredding or grinding), in order to break down the particular structure of lignin and try 
to increase, in this way, the availability of nutrients in the treated matrix. 
HYST technology can break down the structure of biomass and it can increase availability of 
nutrients. In a series of tests conducted in our Department at the University of Milan, some by-
products were subjected to treatment with HYST technology: namely, wheat bran, wheat straw and 
straw from corn stalks shredded to a length of less than 1cm (slide 5). HYST technology proved 
able to separate the treated biomass into three fractions: the first with a larger particle size called G, 
the second with intermediate particle size, called M, and the third finer fraction called F (slide 6). 
These three fractions obtained from each one of the matrices treated were tested chemically and 
biologically to determine their nutritional value. Chemical tests revealed, for all three matrices, an 
increase in nutrients, in particular in crude protein and starch, and a reduction in NDF (neutral 
detergent fibre), ADF (acid detergent fibre) and ADL (acid detergent lignin) in Fraction F compared 
to base sample (slide 7,8 & 9). 
Biological tests were carried out on the three fractions of all the matrices to estimate the nutritional 
value (slide 10). NDF digestibility – the plant fibre fraction is essential in diets, especially in the 
diets of ruminants –  was determined with an in vitro method, the Ankom Daisy Incubator, which 
entails incubation of food sample with rumen fluid and a buffer solution. In addition, also in vitro, 
gas production was determined and digestibility of organic substance and final nutritional value was 
calculated according to Menke and Steingass. Nutritional value was estimated and expressed in 
UFL using the Menke equation which combines chemical parameters (crude protein ether extract) 
and parameters derived from biological analysis (gas production in 24 hours). Gas production is the 
estimate of fermentability which is related to/in function of the energy contained in the food. 
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The equation proposed by Menke was used also to estimate the digestibility of the organic 
substance. Apart from gas production, other analytical parameters considered were ash and crude 
protein. A progressive increase was observed in gas produced from the incubation of a food sample 
going from base sample to Fraction F. This means an increase of the energy contained in the sample 
and improved digestibility of organic matter and NDF. As a result, the UFL value, which expresses 
the final nutritional value of the sample (slide 11), was equal to 1.07 for wheat bran (slide 12), a 
value similar to that of cereal flour. Even for cereal straw (slide 13) and straw from corn stalks 
(slide 14) we can observe and increase in digestibility and therefore in the nutritional value of 
Fraction F.  However, if compared with the base sample it is not only the digestibility of Fraction F 
that increases. If we calculate the overall digestibility of the organic substance of the three fractions 
and compare it with the digestibility of the base sample we can observe that, with regard to bran 
(slide 15), there is an increase of 4% (from 74.5% to 77.4%); with regard to cereal straw there is an 
increase of 5% (slide 16) and for corn straw the increase is greater than 4% (slide 17).   
Again considering the three fractions as a whole, as far as NDF digestibility of wheat straw is 
concerned no differences were found (slide 18), while an increase of more than 3% was found in 
straw derived from corn stalks (slide 19) and in bran digestibility increased by as much as 12% 
(slide 20).
With regard to the finer F fractions obtained from all three of the products treated (slide 21), 
nutritional value expressed in UFL showed an increase of more than 20% compared to the raw 
sample. An increase that is as high as 33% for corn straw, which, of the three matrices, is decidedly 
inferior from a nutritional point of view.  
Taking into account the overall nutritional value of the three fractions compared with the raw 
sample, wheat bran shows an increase of 4.1%, and cereal straw and corn stalks show an increase of 
over 6% (slide 22). 
In conclusion we can say that HYST technology applied to agricultural by-products resulted in: 
separation of fractions with different chemical characteristics useful for diverse purposes (food, 
feed and production of bioenergy); production of a finer fraction of high biological value, 
comparable to top quality flour from wheat or other cereals with an increase in digestibility and 
nutritional value with respect to the initial raw product.
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APPLICATIONS FOR HYST TECHNOLOGY: BY-PRODUCTS FROM AGRO-FOOD 
INDUSTRIES FOR THE FUNCTIONAL FOOD SECTOR

Dr. Francesca Luciani

Istituto Superiore di Sanità (Italian National Health Institute) CRIVIB

After having talked about energy and animal feed, let us now take a look at HYST applications in 
the agro-food industries. By-products deriving from milling cereals are a goldmine of nutrients. 
Bran, for example, is made up of the integument of the caryopsis, but also contains a fraction which 
is rich in nutrients: the aleurone.  
Cereal milling by-products are currently used for livestock and carry most of the nutrients present in 
the caryopsis: proteins of high biological value, rich in essential amino acids such as lysine; more 
than 70% of vitamin B6; more than 50% of vitamin B5; more than 33% of vitamin B1; the greater 
part of Fe, Zn, Mg, K. 
The grinding process is not able to separate the aleuronic portion, which is rich in nutrients, from 
the integument of the caryopsis (slide 2).
Processing wheat bran with HYST technology resulted in meal with a high protein content (up to 
24% protein), rich in Vitamin E and B vitamins and rich in minerals (magnesium, iron and zinc). 
Professionals in this field know that grain flour with a high content of protein can at the most 
contain 14% of protein. 
Also the quantity of vitamins and minerals is very high. According to EC Regulation n.1924/06 on 
nutrition and health claims with provisions for labelling, the flour obtained from processing bran 
with HYST can be defined as high protein food, high in vitamin B3, iron and zinc, as well as a 
source of all the other elements (slide 3). 
A comparison between HYST flour and other types of flour shows that the protein content in HYST 
flour is twice that of type ‘0’ wheat flour  and 1.6 times higher than that of wholemeal flour. And 
that’s not all: the protein content of the HYST product is 1.2 times higher than that of fortified 
flours such as Wheat Soy Blend, used in food programmes such as World Food Programme and 
obtained, for example, by adding to wheat flour 25% soy flour, which is high in protein (slide 4). 
With regard to micronutrients, a comparison between HYST flour and other types of flour shows a 
significant abundance. Flour obtained from bran through HYST processing offers even better 
nutritional characteristics than flours enriched with nutrients according to USDA standards. The 
HYST product is totally natural and has a higher content of micronutrients than that of an 
artificially fortified product: in fact, 100 grams of HYST flour contain the recommended daily dose 
of vitamin B3 (slide 5).  
From soft wheat bran we get flour that is high in protein and micronutrients with an extraction yield 
ranging between 15 and 20%. The high content of vitamins, Fe and Zn makes it a suitable product 
for the functional food market, as well as for regular food purposes (slide 6).  
Functional foods have not yet been precisely defined by European legislation. In general, a food can 
be considered functional if it gives satisfactory evidence of having positive effects – effects that go 
beyond the normal nutritional effects –  on one or more specific body functions. Due to its high 
content of elements or nutrients, functional food can make a real and measurable contribution to 
health and well being and/or reduction of disease risk. Examples of functional food are foods that 
contain minerals, vitamins, fatty acids or dietary fibres and those enriched with biologically active 
substances, such as plant-sourced active ingredients or other antioxidants.  
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From our observations we conclude that HYST products can represent a concrete response to 
problems related to undernutrition and malnutrition (slide 7). Indeed, the global milling industry 
transforms about 350 million tons of wheat annually, producing about 80 million tons of by-
products. With current extraction yields we have the potential of producing 12-15 million tons of 
food flour with the characteristics described above. 
6,500,000 children under the age of five die every year of hunger and malnutrition. HYST would 
make available more than two tons of flour a year for each child. 
Regarding the issue of food quality, we know that malnutrition is as serious a problem as hunger 
and that greater access to vitamins and zinc could save more than 680,000 children every year 
(WFP Annual Report 2007). Available data show that HYST flour, obtained from cereal by-
products, can alleviate problems related to extensive deficiencies of protein, vitamin A, group B 
vitamins and zinc.  
What prospects do HYST applications have in the food sector? The next steps will aim at extending 
experimentation to biomass found locally in developing countries, in order to proceed by defining 
the nutritional characteristics of the products obtained and their yield. 
Subsequently, nutrition requirements will be assessed, together with defining usage possibilities of 
the products in the local diet. 
Let’s take an example from FAO data on production of cereals in 5 African countries (slide 8). 
According to calculations, we would have a product with a nutrient content that could be used to 
supplement local dietary needs, in the quantities shown in the table. These estimates were made 
starting from bran as a cereal milling residue, and considering an average yield of 15% of ‘HYST 
flour’ obtained by processing these products with our technology. Naturally, we need to continue 
our experimentations to verify our theoretical projection and the composition of the resulting 
products. Potentially this technology can be applied to any residues from agricultural processing. 
Recycling other types of industrial residues and minimizing waste would open up interesting 
prospects for the realisation of new products that are high in nutrients to be used for human 
consumption. 
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HYST TECHNOLOGY IN SUPPORT OF DEVELOPING COUNTRIES

Luca Urdich

“Scienza per l’Amore” Association

My presentation aims to show how the opportunities offered by HYST technology, previously 
outlined, can be used as part of the humanitarian project promoted by the Scienza per l’Amore 
Association.
In fact, HYST technology stems from the commitment of a group of people united by a passion for 
study and for the sciences applied to solving human problems. These people have supported the 
research carried out by Engineer Umberto Manola for 20 years, sensing the potentials to concretely 
address food shortages in developing countries.
Delivering positive responses both to food and energy sectors, the results obtained from HYST 
technology have proved them right.
In many African countries, the development of food and livestock sectors is conditioned by 
insufficient quantities and poor quality of food, and scarcity of water and arable land. Not 
infrequently, added to this is the use of land for energy crops, making the situation even more 
critical. Indeed,  problems  that are  interrelated  and complex  to  the  point  that  addressing each 
one individually does not lead to satisfactory solutions. HYST deactivates this condition because it 
overcomes current technological difficulties by offering an innovative system that anticipates what, 
in scientific publications of the sector, researchers hope to achieve in 10-20 years time.  
This is why the project is called “Bits of Future: Food for All”.
To meet such articulated requirements we have devised a pilot project that creates a complete 
production cycle.  It integrates the HYST unit with a breeding farm and a biogas plant in order to 
fulfil three functions:

• meet nutritional needs of the local population concerned;
• achieve self-sufficiency in energy and water resources and supply neighbouring 

communities even with no infrastructures;
• carry out experiments, in collaboration with national and international research centres, on 

other local plant biomass.
More specifically, the projects developed for Senegal and the countries in the Horn of Africa are 
based on the use of cereal straw which is the main if not at times the only food available during dry 
seasons – despite its not being suitable for the needs of livestock due to low nutritional value. 
This slide (slide 3) shows the HYST facility (n°1) which is configured to obtain from cereal straw 
2 fractions with different characteristics:

• one fraction, containing the greater part of the nutrients, to be used as feed in the farm;
• one fraction, no longer usable as feed, to be fed into the biogas plant.

Around the HYST unit we have the farming structures (n° 5, 6, 7), the biogas plant structures (n°3) 
and the water tanks (n°4).
The graph in slide 4 illustrates the virtuous circle triggered by processing straw with HYST. It is 
important to note that the quantity of flour intended for human consumption remains intact because 
the actual grains (caryopsis) are not fed into the HYST unit, only cereal straw is used. 
The feed thus obtained is intended for animal husbandry to produce meat and milk. This animal 
food product is considerably better than that previously available since both nutritional content and 
digestibility have been increased significantly. The ability to ensure adequate nutrition throughout 
the year eliminates a major cause of death of livestock due to exposure to pests and diseases during 
seasonal migration to new pasture grounds. A high percentage of the feed produced can be placed in 
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the local market, since it is not used in the breeding site, thus encouraging development of the feed 
sector. 
The manure, however, is fed into the biogas plant in order to increase available material for the 
digester. In addition, the biogas plant is fed with HYST matrices in order to generate electricity to 
power the entire complex.
With the energy produced it is possible to:

• meet on-site consumption requirements;
• distribute energy in the surrounding neighbourhood to meet the needs of domestic and 

productive activities already present or start up new ones; 
• extract water from underground to supply the plant, the population and irrigate crops.

The digested part, that is the residue from biogas processing, is an excellent fertilizer and can be 
used in farm lands to restore their content of organic substance, whose deficiency is a very serious 
problem in some agricultural areas of Africa ( for example the groundnut basin of Senegal). 
The effectiveness of HYST technology in processing the different biomass available locally makes 
it possible to design sites for different breeds of animals with specific needs, in order to respond to 
such factors as: local customs and dietary habits, characteristics of the internal market and possible 
opportunities for export.
Therefore, with HYST technology it is possible to produce energy without taking land away from 
food production, thus avoiding to further reduce the already insufficient resources. Furthermore, 
using up waste such as straw means avoiding environmental impact caused from cutting down trees 
and shrubs in order to obtain new land and from spreading non-food crops such as jatropha, which 
in turn cause local imbalances in the ecosystem.
In conclusion, we can say that HYST technology is the missing piece that promotes a synergy of 
these three sectors –  agriculture, breeding, energy –  through a mutual exchange of products and 
waste. It optimizes the use of available biomass and initiates sustainable processes that safeguard 
the environment.
The purpose of the humanitarian project “Bits of Future: Food for All”  is not that of bringing aid, 
which at times has the opposite effect of destabilizing the local economy. Indeed, the objective is 
starting up stable processes that lead to self-sufficiency in food and energy sectors, enhancing both 
local workforce and biomass for the welfare of the population.
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ECONOMIC PROSPECTS: THE ITALIANO SCENARIO

Dr. Daniele Lattanzi

BioHyst

I wish now to draw attention to the economic and regulatory framework of this project. The 
previous presentations illustrated the importance of the scientific achievement obtained with HYST 
technology and the potential that this technology can express in various sectors. 
Scienza per l’Amore funded the research which led to this technology and promoted the 
humanitarian project connected to it. However, this result should be considered as only the starting 
point. The association has commissioned the BioHyst Company, the only holder of the present and 
future developments of HYST technology, to monitor the implementation of Bits of Future. To 
move the project forward, BioHyst plans to start marketing plants in industrialized countries, 
allocating profits to supporting the humanitarian purpose. It is therefore necessary to explore the 
economic aspects and the regulations in force today in Italy and Europe, and then try to understand 
together what scenarios can open up. 
Let us begin with a rather delicate issue: biofuels. As Eng. Pierpaolo Dell’Omo already explained, 
there has been a strong trend in this sector leading to a shift from first generation fuels to second 
generation fuels. 
In this respect Europe has set itself some rather ambitious goals. In fact, Directive 2009/28/CE on 
the promotion of the use of energy from renewable sources calls for a 10% minimum target for 
renewable fuels in transport to be achieved by 2020. 
More specifically, Italy set itself a 3% target and in 2009 already achieved 3.9%. The problem is 
that these biofuels are not from Italian agriculture. We had to import them from other countries for a 
total cost of around 1 billion euros. 
Let us make an estimate: by 2020 the quota of renewable energy in transport is fixed at 4.5%, 
meaning therefore that we will have to import goods worth 1.7 billion euros in order to meet this 
quota (slide 2).
This is why we require second generation technologies that do not use agricultural crops for energy 
purposes and, at the same time, keep within the constraints of sustainability and emission limits. 
The difficulty lies in finding a solution that meets all the requirements. And indeed, the answer 
could well be HYST technology. In fact, with this technology we would already be covering 4.5% 
of energy needs in the Italian transport sector, simply by using the 2.5 billion cubic metres of 
biomethane that can be produced from agricultural by-products and the straw left unused in fields. 
This way we would also solve those problems that often accompany the disposal of these 
agricultural processing residues. 
According to EU rules, which give double value to second generation biofuels, using this straw 
would comply with 9% of energy requirements: we are within an ace of the 10% target set for 2020 
(slide 3). 
This can be realized entirely from raw materials produced on Italian fields. Instead of spending 
billions of euros without even achieving half the requirements, we could produce value of up to 2 
billion euros. In addition, this would create 12000 new jobs, setting in motion not only the 
agricultural sector but also all the allied industries. This would generate investments of about 5 and 
a half billion euros. 
Moreover, this technology could be introduced in areas considered undeveloped such as Southern 
Italy, which is very rich in those very crops that can be used for HYST processing. 
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In light of HYST’s technical and economic characteristics, the incentive system would need 
revising because this technology is revolutionary to the extent that it would change the whole bio-
energy scenario (slide 4). 
We would bring into the market an environmentally sustainable product (in accordance with EU 
regulations) at a very low cost, with prices comparable with those of gasoline, and in addition bring 
more added value and create jobs. 
This kind of project deserves to be brought not only to the attention of scientific institutions (which 
is why we are here today) but also of the economic and political world. Biofuels, human nutrition 
and animal feed are key elements in any economy.
In Italy, as of January 1st 2012, we have moved to a more restrictive regulation: in 2017 ethanol 
produced from cereal grains, biodiesel from rapeseed, etc will be leaving the scene and in 2018 this 
will include even sugar beet (slide 6). 
The longstanding debate on energy derived from food crops would become history with HYST 
technology.
To take another example, flours obtained from HYST processing are positioned at the top of the 
functional market of bakery products, by virtue of their biological characteristics and their high 
content of micronutrients. This means being able to enter into markets worth 200 billion euros, 
among which the market for bakery products (12 billion USD per year) is considered one of the 
leading sectors for the economy of the future (slide 7).
At this point, it is appropriate to schematize (slide 8) the impact that HYST technology could have 
on the Italian economy.
Sectors most directly involved would be: agriculture, energy and power. However, introducing this 
technology would also involve collateral sectors such as credit and finance, automotive and 
advanced services. Investments triggered by this technology would relate to infrastructures, 
mechanical installations, logistics and transport. As already stated, it would create new jobs and 
new professionals. We would not only have economic value in the investment stage, but also in the 
final consumption stage.  
Ministries that could be involved are those of Economy, Economic Development, Agriculture and 
Forestry Activities, Environment, and University and Research. At present we are carrying out a 
series of talks with the heads of technical and economic ministries concerned. It is commonly 
known that, at European level, Germany is considered the benchmark for the biogas sector, and that 
it is also able to export technology. 
The moment HYST technology should start operating on the market this role could be covered by 
our country. Scientific literature does not present results equal to those we obtained from HYST. I 
do believe it is crucial to exploit this advantage.
It would be necessary to devise projects and applications that can generate value without 
repercussions on public spending, and without cannibalizing existing sectors. 
Given the excellent results, we might even start thinking of entering other fields like, just to name a 
couple, natural chemistry and pharmacopoeia sectors. 
Natural chemistry sectors, along with fossil fuels, are evolving very rapidly, especially in the United 
States. With regard to pharmacopoeia, however, HYST processing could obtain, without any 
chemical process or synthesis, active ingredients at the base of medical products sourced from 
natural substances.  
After more than 15 years of research, HYST technology has now become industrialized. Today, 
with these results and economic data to support us we can think of a real and concrete project. 
The next step will be to present HYST technology to a political and economic panel.  



  

 



  

 



  

 

  

  

 

 

 



  

 

 

 
 

 




