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DANUBE cooperate in the following

four thematic priorities: N
Contributions

Innovative and socially responsible DANUBE REGION

» improve framework conditions for innovation DEFINITIONS

» increase competences for business and social innovation BIOECONOMY
Environment and culture responsible DANUBE REGION

» strengthen transnational water management and flood risk prevention CLEAN WATER

» foster sustainable use of natural and cultural heritage and resources FERTILE SOILS

» foster the restoration and management of ecological corridors
» improve preparedness for environmental risk management CLEAN AIR

Better connected and energy responsible DANUBE REGION
» support environmentally-friendly and safe transport systems and balanced accessibility of urban and rural

areas ”HEALTHY FOOD”

» improve energy security and energy efficiency LOCAL BIOCONVERSION
Well-governed DANUBE REGION
» improve institutional capacities to tackle major societal challenges "GOOD GOVERNANCE"

» support to the governance and implementation of the EUSDR
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Need of definitions

Potreba definic

» Confusion created by the absence of definitions results in unnecessary

losses, increased costs and risks to health, environment and climate.
Zmatek vytvoreny nedostatkem definic vede k zbyte¢nym ztratam, zvysenym nakladim a rizikim pro
zdravi, zivotni prostredi a klima.

» Most of present definitions of terms “biomass” and “bioenergy” are
written by actors usually with the aim of becoming adapted to powerful
business needs. This is unsustainable as we search for knowledge-based

society.
Vétsina soucasnych definic pojmu "biomasa” a "bioenergie” jsou napsany obvykle s cilem prizpUsobit se
silnym obchodnim potrebam. To je neudrzitelné, kdyz hledame spolecnost zalozenou na znalostech.

Invitation to designing GLOBAL DEFINITIONS based on the laws of nature and

scientific formulations.
Pozvanka na navrhovani GLOBALNICH DEFINIC zalozenych na prirodnich zakonitostech a védeckych
formulacich.

http://www.biotransform.eu/wp-content/uploads/2015/03/Definitions-of-terms-biomass-and-bioenergy-RS.pdf
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Basic definitions that open ways for bioeconomy,
towards a knowledge-based society 1(3)

Zakladni definice, které oteviraji cesty k bioekonomii, smérem k spolecnosti zalozené na znalostech

“Bio”- means "life*

"Bio" - znamena "zivot"

“Biology” is "study about life*

"Biologie" je “nauka o zivoté"

“Biodiversity” is “the variety of life”

"Biodiverzita" je "rozmanitost zZivota"

“Biomass” is "mass of living organisms” in an area or in a volum

"Biomasa" je "masa zivych organismd" na plose nebo v objemu

R. Svedelius, Dr Agr  rsvedelius@hotmail.com 2018-02-27



Basic definitions that open ways for bioeconomy,
towards a knowledge-based society 2(3)

Zakladni definice, které oteviraji cesty k bioekonomii, smérem k spolecnosti zalozené na znalostech

Misleading!

Zavadéjici!/Klamné!

» Biomass refers to the organic material
that is used for production of energy.

Biomasa se vztahuje k organickému materialu, ktery se pouziva k vyrobé energie.

» This energy production process is referred
to as Bioenergy.

Tento proces vyroby energie se oznacuje jako bioenergie.
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Basic definitions that open ways for bioeconomy,
towards a knowledge-based society 3(3)

Zakladni definice, které oteviraji cesty k bioekonomii, smérem k spolecnosti zalozené na znalostech

= “Bioenergy” should be “energy of life”
"Bioenergie" by méla byt "energie Zivota"

The proposed definition:
Navrhovana definice

"Bioenergy is the energy of the solar radiation which, in photosynthesis,

is transformed to biochemically bound energy in the plants’ biomass

using at least 16 chemical elements essential for growth and development of plants;
H, C, O, N, P K, Ca, Mg, S, Cl, Fe, B, Mn, Zn, Cu and Mo.

Stimulating elements are Co, Cr, Ni, V, Sn, Li, F, Se, Si, etc.”

"Bioenergie je energii slunecniho zareni, ktera se pri fotosyntéze transformuje na blochem1cky vazanou energii v
biomase rostlin za pouziti nejméné 16 chemlckych prvkl nezbytnych pro rust a vyvoj rostlin; H, C, O, N, P, K, Ca,
Mg, S, Cl, Fe, Mn, Zn, Cu a Mo. Stimulacni prvky jsou: Co, Cr, Ni, Si, V, Sn, Li, F, Se, Si, atd."
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What is your opinion?
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Where is the scientific definition?

Kde je védecka definice?

Sustainability criteria for bioenergy (ISO 13065:2015, IDT)

Kritéria udrzitelnosti pro bioenergii

https://www.sis.se/api/document/preview/8016022/ Standards make the world go aro

hPl,rhelv:‘jew Standardy délaji Ze se svét taci
ante

» The production and use of bioenergy have potential roles in mitigating

R. Svedelius, Dr Agr  rsvedelius@hotmail.com 2018-02-27

climate change, promoting energy security and fostering sustainable
development.

Vyroba a vyuzivani bioenergie maji potencialni ulohu pri zmirnovani zmeny klimatu, podpore
energetické bezpecnosti a podpore udrzitelného rozvoje.

Virtually every country in the world uses some form of bioenergy.
Prakticky kazda zeme na svete pouziva nejakou formu bioenergie.

This International Standard aims to facilitate the sustainable production, use and
trade of bioenergy and will enable users to identify areas for continual improvement

in the sustainability of bioenergy. 5 , - , -
Cilem teto mezinarodni normy je usnadnit udrzitelnou vyrobu, vyuziti a obchod s bioenergii a umozni
uzivatelum identifikovat oblasti pro neustale zlepsovani udrzitelnosti bioenergie.

Where is basic knowledge about energy conversions?
Kde jsou zakladni znalosti o energetickych preménach?


https://www.sis.se/api/document/preview/8016022/

Biogas definition
- proposal that can be improved

>

Prepared by Ruzena Svedelius AgrD
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Biogas is formed when bioenergy, which is bound in Renewable Organic Material (ROM), is
converted during ‘methane fermentation’ (Anaerobic Digestion) by methane producing
bacteria in the absence of ‘atmospheric oxygen’. What remains is the biofertilizer, for
cultivation valuable product.

Biogas produced under controlled conditions is carbon neutral and consists mainly of 50-75%

energy rich methane (CH4) and 25-50% carbon dioxide (CO2) with small amounts of hydrogen

sulphide (H2S) and ammonia (NH3). Traces of hydrogen (H2), nitrogen (N2), carbon monoxide

(CO), hydrocarbons, halogenated hydrocarbons (e.g. hydrocarbons, fluorine-, chlorine-,

Il:;romine-, and iodine substituents), siloxanes, sulphur substances etc. are temporarily in the
iogas.

The conversion to methane is carried out in several steps and as raw material can be used
most renewable organic materials. Natural methane fermentation occurs for example, in
human and animal digestive systems, marshes, rubbish dumps, septic tanks and in the Arctic
tundra.

Efficiency in biogas formation is mainly influenced by the amount of easily digestible
compounds in raw material, water content, structure, temperature, pH, etc.

Biogas is similar in composition of natural gas with the difference that natural gas is the fossil
gas while combusted contributes to the increase of CO2 in the biosphere. In contrary the
biogas is carbon neutral because that carbon dioxide from combustion of biogas comes from
ROM and is again bound by photosynthesis in new plant biomass.




Material and energy flows in bioeconomy

Materialové a energetickeé toky v bioekonomii

Plants are "primary producers*

Rostliny jsou "primarnimi producenty”

Other living organisms are “consumers” of food, feed, fibre containing biofuel
Ostatni zivé organismy jsou "spotrebitelé"” potravin, krmiva, vlakniny obsahujici biopaliva

Need of closing loops of essential chemical elements & bioenergy

Potreba kolobehu zakladnich chemickych prvkd a bioenergy

Cascading use of all by-products, residues and waste that originate from plant and

animal kingdom, is important for efficient use of organic materials
Kaskadové vyuziti vSech vedlejsich produktu, zbytku a odpad(, které pochazeji z rostlinné a zivocisné rise, je
dulezité pro efektivni vyuziti organickych materialt

Methane fermentation i.e. “anaerobic digestion” to produce biogas and

biofertilizers should be the final procedure of the cascade processes.

Anaerobni metanova fermentace za Ucelem vyroby bioplynu a biologickych hnojiv by méla byt kone¢nym
postupem kaskadovych procesu.

R. Svedelius, Dr Agr  rsvedelius@hotmail.com 2018-02-27



R. Svedelius, Dr Agr

rsvede

CLOSING LOOPS

=un P Enegy flow
=y Nutrient flow
®

“

<IIIIIIIIIIIIIIIIIIIII

B ofe{tiliéer T

2018-0

.
.
| 2




\
Rural - Urban interaction/collaboration is important

Venkovska - méstska interakce/spoluprace

100 000 inhabitants/year

Losses &
pollutions

FOOD
127 GWh
bioenergy

Losses &
pollutions

Incineration
Landfill
Wastewater

Can Smart Cities survive without
Sustainable Cultivation systems?

_————
—_————
—_—————
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—_—————
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Sustainable Development Goals

» No 11. Make cities and human settlements inclusive, safe,
resilient and sustainable.

11. Vytvorit inkluzivni, bezpecn4, odolna a udrzitelna mésta a obce.

» 11.6 By 2030, reduce the adverse per capita environmental impact of
cities, including by paying special attention to air quality and
municipal and other waste management

11.6 Do roku 2030 snizit nepriznivy dopad Zivotniho prostredi mést na jejich obyvatele, zejména zamérenim
pozornosti na kvalitu ovzdusi a nakladani s komunalnim i jinym odpadem
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Innovation on the way 1(2)

Inovace je na cesté

Recycling Food Waste automatic - RFWaut
Recyklace potravinového odpadu - RFWaut

Hygienic, easy-to-use device where food waste is sealed in biomaterial without losing bioenergy and plant nutrients
Hyg1emcke a snadno pouzitelné zarizeni, kde je potravinarsky odpad utésnén v biomaterialu bez ztraty bioenergie a rostlinnych zi

Benefits /Vyhody

» Increased hygiene for all citizens - less risk of illness
Zvysena hygiena pro vsechny obcany - méné rizika onemocnéni?

» New "green’ local jobs both in urban and in rural areas
Nové "zelené" mistni pracovni mista jak v méstskych, tak ve venkovskych oblastech?

» Increased cohesion using transparent waste management systems
Zvysena soudrznost pomoci transparentnich systému pro nakladani s odpady

Welcome to cooperatio
Vitejte ke spolupraci
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Innovation on the way 2(2)

» RCaut Recycling Closet automatic - instead of WC
RCaut Recycling Closet automatic - namisto WC

>

>

Hygienic way, no air and water pollution
Hygienicky zplsob, zadné znecisténi ovzdusi a vody

Saving water / Uspora vody

Avoid chemicals for cleaning toilets
Vyhnete se chemikaliim k cisteni toalet

Avoid polluting losses - from toilet to biogas plant
vyhnout se znecistujicim ztratam - od toalety k zarizeni na vyrobu bioplynu

Avoid the rats in the sewers
Vyhnéte se potkanim v kanalech

Avoid chemicals in wastewater treatment plants
Vyvarujte se chemikalii v Cistirnach odpadnich vod

Enable more efficient use of bioenergy as a biogas
Umoznit efektivnéjsi vyuzivani bioenergie jako bioplynu

Encourage recycling of nutrients in biofertilizers on farmland
Podporujte recyklaci zivin v biohnojivech na zemédélskou pidu

R. Svedelius, Dr Agr  rsvedelius@hotmail.com

RCaut tested in october 2017

2018-02-27

Welcome to cooperatio
Vitejte ke spolupraci



Proposal
Local systems for biological processing of organic waste Food waste collected in RFWaut
and biological treatment of greywater Potravinovy odpad shromdzdényy RF Waut

l‘°€!'

Resource optimization /Optimalizace zdrojii Human waste collected in RCaut
Estimation from 500 people: L/dsky odpad shromazdeny v RCaut
Odhad od 500 osob:

W
a) Human waste /Lidsky odpad ?
1.2 kg/liters per person per day; total 219 tons per year al |

1,2 kg (litr() na osobu a den; celkem 219 tun za rok L vz

L;z:hiﬁ:’f
o | Vitejte ke spolupraci ~

\
: Gl B

b) Food waste / Potravinovy odpad
80 kg per person per year; total 40 tons per year
80 kg na osobu za rok; celkem 40 tun za rok

Both materials are transported hygienica
local high-tech biogas plant.
Oba materidly jsou pfepravovdny hyglenlcky 01
high-tech bioplynové stanice.

c) Greywater / Seda voda
150 liters per person per day; total 27,375 m3 per year Local biological treatment of grey water Boan
150 litrd na osobu a den; celkem 27 375 m3 za rok e s e I S A 0900 AR '® .
Biologically locally treated gray water is used locally for Sy H \
irrigation or water feature - fountains, lakes, etc. 7
Biologicky lokdIné upravend Sedd voda se pouZivd Y / S ) L)
mistné pro zavlaZovdni nebo na vodni upravy — fontdny, : {—_ L - s 3 ; d J \ .'(

jezirka, atd.
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bioconversion in high-tech biogas plants
Digitalizace celého systému pro lokalni biokonverzi
v technologicky vyspélych bioplynovych stanicich CoLLECTION) 4 PREPROCESSING

—
Energy flow 1 - 9 /Tok energie 7’ %A 8 A \54

Solar radiation energy is transformed to 3

Digitization of whole system for lokal ’s LOCAL BIOCONVERSION
OF SOLID AND LIQUID RENEWABLES

bioenergy in cultivation systems. o .,

Energie slunecniho zdreni je v kultivacnich .
systémech preménéna na bioenergii. B

Bioenergy in food, feed and fibre is utilized by
humans, animals and microorganisms. l 7 5
Bioenergii v potravindch, krmivech a vldknindch v

vyuZivaji lidé, zvifata a mikroorganismy. ENERGY . =D

Residues and wastes are used for production - C R ' C
of biogas and biofertilizers. D @

Zbytky a odpady se pouZivaji k vyrobé bioplynu
a biopotravin.

A

8 BIOFERTILISER

/ v

"
A - Raw material / Suroviny D y C
B - Biotransformation / Biotransformace ij % % 9 \;
<—

C - Biogas /Bioplyn CULTIVATION et or e
D - Biofertilizers / Biohnojiva SYSTEMS

E - Consumption / Spotreba
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Jean Tirole, Nobel Prize winner in Economy 2014

"As long as a good environment remains a utopia, as long as people only know that
we have a climate problem, but do not understand why and what to do about It,
nothing will happen.

Dokud dobré prostiedi ziistane utopii, pokud lideé védi, Ze mame klimaticky problém, ale nechapou proc¢ a co s tim delat, nic se
nestane.

It's always for politicians to get away, blame others or propose ineffective solutions.

Politici se vzdy umi zbavit odpovédnosti, obviniovat ostatni nebo navrhnout neucinna reseni.

It's only when people really understand how it all goes together,

as governments are forced to act.*
Teprve kdyz lidé skutecné porozumi jak to vsechno souvisi, tehdy jsou viady nuceny jednat.

R. Svedelius, Dr Agr  rsvedelius@hotmail.com 2018-02-27



Nejlepsi dostupna technologie

Water, our most important food, is
used for transportation of waste!

Voda, nase nejdulezitéjsi potravina, se pouziva k prepravée
odpadu!

It is green, but is it fair?

Je zeleng, ale je to fér?

This study examines of fairness perceptions in

consumers' response to green service offerings.

Tato studie zkouma vnimani reakci spotrebitelt na nabidky
ekologickych sluzeb.
https://doi.org/10.1016/j.jclepro.2018.01.103

R. Svedelius, Dr Agr  rsvedelius@hotmail.com

Food waste disposer for kitchen waste
Drti¢ na kuchynsky odpad

Control mech:

Vacuum toilet (1.2 | per flush)
Vakuové WC (1,2 | na splachnuti)
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https://doi.org/10.1016/j.jclepro.2018.01.103

H+ in Helsingborg, Sweden

320 flats, some restaurants and shops in new area (about 500 people per day)
320 bytu, nékolik restauraci a obchodd v nové oblasti (cca 500 lidi denné)

e

~“f

Water is used as means of transport for food

waste and human waste.
Voda se pouziva jako dopravni prostredek jak pro
potravinovy tak pro lidsky odpad.

Water content in the bioreactor is over 90%

bat about 70% is optimal.
Obsah vody v bioreaktoru je vyssi nez 90%, ale asi
70% je optimadilni.

There is no research on local high-tech
biogas plants where equipment is adapted
both to the microorganisms' needs and . ‘
workers' health and safety. 1
Neexistuje Zadny vyzkum tykajici se mistnich | ) '
technologickych zarizeni na bioplyn, kde by zarizeni

bylo pfizptsobeno jak potfebdm mikroorganismd,
tak zdravi a bezpecnosti pracovnikd.

GRAVATTEN

25% more expensive than present system.
O 25% draZsi neZ soucasny system.

o S b e e 8 e
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Oresundsverket Helsingborg Synthetic fertilizers are produced from the nitrogen of the air -
One kilogram nitrogen costs less than 10 SEK

Nédutiopp __—* Nodutiopn _—* > Oresunc
Bradd —w > Oresunc
Braddpumpstation
Briidd _—» —»  Bradd
+— m 3
i I K Utiamning 50-300 SEK/ kg N il
Vasthamns-
verket
Galler t _‘?&_
= Oresun
= Biosteg - aktiv slam
1
1
' -
1 « Gwerekalleslam
It Rk .
=
= Gasrenings-
: ] ] anldggning
1 Till $resundskraft
i 5 ?I . ?
= olymer. Fackla —
1 t
: — — Gasklocka
i
Whati chemicals are used on

pIace'p with question marks?
]

Bioslam-
fortjockare

Primérslam-
fortjockare

Rétkammare

R. Svedelius, Dr Agr  rsvedelius@hotmail.com 2018-02-27



Sustainable Closing Loops

Need of improvements in equipment that ensures a hygienic working environment

and efficient conversion of organic residues and waste by microorganisms
Potreba zdokonaleni zarizeni, ktera za;nst uje hyg1emcke pracovni prostredi a efektivni preménu
organickych zbytkud a odpad( pomoci mikroorganismd

» Logistics / Logistika

» Mechanisation / Mechanizac 44 Welcome to cooperatio
» Automation / Automatizace CONSUMENTS Vitejte ke spolupraci
L. . o Industries \
» Digitization / pigitalizace « Households N
: N Ad
Improvements in biogas plants s | renewable meae
Zlepseni v bioplynovych zarizenich PRODUCERS «Collection
* Plants ] A Electricity&Heat/Cold ' eTransport
Pre-processing / predbézné zpracovani SOILS A I:
N I:
Process kontroll / Rizeni procest M\ B_= I:
% iogas :
. . . . . . l:
Efficient use of bioenergy in biogas N .. w1t
Efektivni vyuziti bioenergie v bioplynu \ 4 PRODUCKTION LINE
. . . AA biological reatment
Post-processing of biofertilizers A - Local
. . ope e «| Biofertilisers [de == == == o= - o Efficient
for precission fertilizing S ittt « Hygienic
Zpragcovani biglogickych hnaiiy,pro presné hnojeni 2018-02-27




Effect on Sustainable Development Goals (SDG)

Innovative management through biological conversion of food waste, human waste and all plant and
animal residues and waste will directly affect positively nine of the 17 SDGs:

No 2. End hunger, achieve food security and improved nutrition and promote sustainable agriculture.
“zabezpeceni potravinami”

No 3. Ensure healthy lives and promote well-being for all at all ages. “zdravé ziti”

No 6. Ensure availability and sustainable management of water and sanitation for all. “vody a kanalizace”
No 7. Ensure access to affordable, reliable, sustainable and modern energy for all. “energie”

No 8. Promote sustained, inclusive and sustainable economic growth, full and productive employment
and decent work for all. “slusna prace pro viechny” (ddstojna v hygienickém prostredi)

No 9. Build resilient infrastructure, promote inclusive and sustainable industrialization and foster
innovation. “odolna infrastruktura”

No 11. Make cities and human settlements inclusive, safe, resilient and sustainable. “vytvorit inkluzivni,
bezpecna, odolna a udrzitelna mésta a obce”

No 12. Ensure sustainable consumption and production patterns. “zajistit udrzitelné modely spotieby a vyro
No 15. Protect, restore and promote sustainable use of terrestrial ecosystems, sustainably mana

forests, combat desertification, and halt and reverse land degradation and halt biodiversity lo
“zastavit a zvratit degradaci pldy a zastavit ztratu biologické rozmanitosti”

All other SDG will be positively affected indirectly.

R. Svedelius, Dr Agr  rsvedelius@hotmail.com 2018-02-27



EU and bioenergy

» Clean Energy for All Europeans 2016
- legislative proposals cover energy efficiency, renewable energy, the design of
the electricity market, security of electricity supply and governance rules for the

Energy Union
Cista energie pro vsechny Evropany 2016 - legislativni ndvrhy zahrnuji energetickou ucinnost, obnovitelnou energii,
ndvrh trhu s elektrinou, bezpecnost doddvek elektriny a pravidla pro sprdvu energetické unie

» a new way forward for Ecodesign / novd cesta vpred pro ekodesign
» accelerate clean energy innovation / urychlit inovaci ¢isté energie
» to renovate Europe’s buildings / renovovat budovy Evropy

» ..energy priorities correspond to

» energy efficiency (23% of EU regions) / energy efficiency
smart grids (15% of EU regions) / inteligentni sité
electric vehicles (13% of EU regions) / elektrické vozy
bioenergy (9% of EU regions) / bioenergie

v v vy

wind and ocean (6% of EU regions) / vitr a ocedn

Source: Capitalising on Smart Specialisation and Interreg, the case of energy 2017
Zdroj: VyuZiti inteligentni specializace a Interreg, pfipad energie 2017
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Budget breakdown for Horizon 2020 in current prices (Source: Factsheet Horizon 2020 budget(link is

R the s the most mportant o
Jak se lidé mohou citit dobre bez zdravého

_ 8.23 6.339 clovéka nejddleZitéjsim biopalivem?

L T Public funds

| Europen it o wovton ad Tebnology €M) 3524 2711 only for sustainable solutions!

_ 247 % 1.903 Verejné fondy jen pro udrzitelnad reseni!
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http://ec.europa.eu/research/horizon2020/pdf/press/fact_sheet_on_horizon2020_budget.pdf

