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» Contribution to discussion on “sustainable management of
renewable organic matterials” in waste

Prispévek k diskusi o "udrziteiném zachdzenis obnovitelnou organickou hmotou" v odpadech

®» [0 compare microbial conversion with thermal conversions

Srovndni mikrobidini konverze s tepelnou konverzi

®» [0 describe a new approach — sustainable and holistic one

Popisovat novy pristup - udrzitelny a holisticky

® Missing data /chybeiici data
®» Responsibility of decision makers / odpovédnost tvirc rozhodnuti
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How to secure well-being of all people<¢

Jak zqgjistit blaho viech lidi¢

= |mportant challenges are to secure clean air, clean water and healthy food
Vyznamnymi Ukoly je zaijistit Cisty vzduch, Cistou vodu a zdravé poftraviny

=» Consumer & Industrial Products Now a Dominant Urban Air Pollution Source

Spofifebni a primyslové vyrobky jsou dnes dominantnim zdrojem znecisténi ovzdusi ve mésté
https://cires.colorado.edu/news/consumer-industrial-products-now-dominant-urban-air-pollution-source

= How it works when handling waste and wastewater?
Jak to funguje pfi zachdzeni s odpadem a odpadnimi vodami?e

= Unhealthy working environment
Nezdravé pracovni prostredi

» Huge losses of energy and plant nutrients
Obrovskeé ztraty energie a rostlinnych zivin

= Polluting air, water and food — negative effects on health, environment and climate
Inecistujici vzduch, vodu a potraviny - negativni UCinky na zdravi, zivotni prostredi a klima
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https://cires.colorado.edu/news/consumer-industrial-products-now-dominant-urban-air-pollution-source

Urban — cifies and settlements/mesta a osady

= By 2050, the world’s urban population is expected to nearly double
Do roku 2050 se ocekavd, ze se méstskd populace na svété témer zdvojndsobi

» this poses massive sustainability challenges in terms of housing... ... infrastructure,
basic services, food security, health, education, decent jobs, safety and natural

resources ...

to predstavuje obrovské vyzvy udrzitelnosti v oblasti bydleni ... infrastruktura, zakladni sluzby,
zabezpeceni potravin, zdravotnictvi, vzdéldvani, slusné zameéstnani, bezpecnost a prirodni zdroje.
Source/zdroj: New Urban Agenda

Present situation

= Food security — food with pesticides?
Potravinovd bezpecnost - potraviny s pesticidy?

= Health — polluted air and water, noise?
Zdravi - znecistény vzduch a voda, hluk?e

= Decent jobs — in waste disposal, in wastewater treatment plante
DUstojnd prdce - pri likvidaci odpadu, v Cistirné odpadnich vod?

=» Natural resources — waste incineration, landfillse

Prirodni zdroje - spalovdni odpadu, skiddky?2
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Energy sources
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Renewable energy

Energikallor © R. Svedelius 2006

Solar Radiation Resources

Solar is the world’s most abundant, permanent source of energy:

Fig. 11.1 depicts the amount of solar radiation intercepted annually by the whole of the earth’s surface.
https://www.worldenergy.org/wp-content/uploads/2012/10/PUB_Survey-of-Energy-Resources 2004 WEC.pdf
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Energy efficiency /energeticka ocinnost 1 (2)

» The food is the most important biofuel for humans
Jidlo je pro Clovéka nejdulezitéjsim biopalivem

» Swedish plant cultivation (2005) produced 80 TWh bioenergy in biomass per year,

of which 30 TWh became residues (straw, beet tops, stubble on fields, etc.)
Svédskd kultivace rostlin (2005) produkovala 80 TWh biomasy za rok, z nichz 30 TWh se staly zbytky (sldma,
rcholky repy, strnisté na polich apod.)

Assuming that 50 TWh were largely food and feed.

How much bioenergy was in food waste, toilet waste and in manure,

together with all the chemical elements essential for plant growth and development
(H, C, O, N, P, K, Ca, Mg, S, Cl, Fe, B, Mn, Zn, Cu and Mo)?¢

Za predpokladu, ze 50 TWh bylo prevdzné v potravindch a krmivech,

priblizné 20 TWh bioenergie by bylo v odpadu z jidla, v toaletnim odpadu a ve hnoji
a to spolu se viemi chemickymi prvky nezbytnymi pro rdst a vyvoj rostlin

(H, C, O, N, P, K, Ca, Mg, S, Cl, Fe, B, Mn, Zn, Cu a Mo).

How much bioenergy was produced in the Czech Republice
Kolik bioenergie se vyprodukovalo v Ceské republice?
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Energy etficiencCy ;energeticka ocinnost 2(2)

= |f 20 TWh from food waste, toilet waste and in manure are mixed with 20 TWh in
residues from cultivation, and then used as substrate in biogas plants, how much

energy will be in biogas and how much in biofertilizerse
Pokud se 20 TWh bioenergy v odpadu z jidla, v toaletnim odpadu a ve hnoji smisi s 20 TWh bioenergy v

reziduich z kultivace a poté se pourziji jako substrat v bioplynovych stanicich, kolik energie bude v
bioplynu a kolik bude v biohnojivech?

» How to calculate all direct and indirect energy savingse
Jak vypocitat vSechny pfimé a nepfimé Uspory energie?

- Less pollutions — positive for health, environment and climate.
Méné znecisténi - pozitivni pro zdravi, Zivotni prostredi a klima.

- No need of energy for production of synthetic chemicals in agri- and

hortficulture, in wastewater treatment plants, in homes, etc.
- Neni potfeba energie pro vyrobu syntetickych chemikdlii v zemédélstvi a zahradnictvi, v Cistirndch

odpadnich vod, v domdcnostech apod.
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Innovation in biorefinery / Inovace v biorefinery

One ton of biomass contains 1 500 - 7 000 kWh bioenergy and all the essential plant

nutrients H, C, O, N, P, K, Ca, Mg, S, Cl, Fe, B, Mn, Zn, Cu and Mo.
Jedna tuna biomasy obsahuje 1 500 - 7 000 kWh bioenergie a viechny podstatné rostlinné zZiviny H, C, O, N,
P, K, Ca, Mg, S, Cl, Fe, B, Mn, Zn, Cu a Mo.

Improvements in collection of renewable organic material can result in more efficient

upgrading fo two valuable products: biogas and bioferfilisers.
ZlepSeni sbéru obnovitelnych organickych materiald mize vést k efektivnéjs§imu preméné na dva cenné
produkty: bioplyn a biofertizatory.

That can give several positive impacts on ecological, economical and social aspects:
To mUze mit vicero pozitivnich dopadUl na ekologické, ekonomické a socidini aspekty:

» Energy —recovery and saving / Energetické vyuiiti a Uspora energie

» Plant nutrients — recycling / Recyklace rostlinnych Zivin
» Soil improvement and “Carbon Sequestration” / zlepseni pidy a "Sekvestrace uhliku"

= Environment - protection of air, water, soil, food - health, biodiversity and climate
Zivotni prostfedi - ochrana ovzdusi, vody, pddy, potravin - zdravi, biodiverzita a klima

Economy - viable / Ekonomika - Zivotaschopnd

= Social aspects — hygienic working environment — better balance between urlban and rural
Socidini aspekty - hygienické pracovni prostredi- lepsirovnovdha mezi mésty a venkovem
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“IMSOLIWA”
Integrated Management of Solid and Liquid Waste in households 1(2)

‘ Mixed waste

(“Liquid” | | “solid”

Renewable organic material
[ Grey water }
[[ “Bio H,0” ] “"G&G-Syst em“

Clean 1 1 Reuse

Recovery
pater Biofertilisers Biogas
Landfills

Irrigation
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“IMSOLIWA”
Integrated Management of Solid and Liquid Waste in households 2(2)

The "IMSOLIWA" concept is holistic solution

» |n the "G&G-System” (Gas & Godsel/biofertiliser) The organic material
IS upgraded to two valuable products — biogas & biofertilisers

losed plant "BioH20"the wastewater (grey water) Is freated
lologically

In the “Garbage House” the other waste fractions are collected
and transported for reuse, recovery and destruction or to landfills
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Flow diagram for renewable organic materials

Use of residues and wastes of organic renewable materials in facilities for
smart production of biogas and biofertilisers in G&G-systems
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Food waste and toilett waste in EU

» 100 million tonnes of food are wasted annually in the EU (300 TWh bioenergy?).
If nothing is done this could rise to 120 million by 2020.

» A third of all food produced globally for human consumption is lost or wasted.
40% of food losses in industrialised countries occur at retail and consumer level.

rce: European Commission

» Toilett waste annually 336 milion tonnes (100 TWh bioenergy?)

» Value of plant nutrients approximately 14 000 milion euro.
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http://ec.europa.eu/food/safety/food_waste/stop/index_en.htm

Value of bioenergy and only of three essential chemical elements nitrogen (N),
phosphorus (P) and potassium (K) lost with today's handling of food and toilet

waste. Therefore are these elements replaced with mineral fertilizer.
Hodnota bioenergie a pouze tfi z&kladnich chemickych prvkU, dusik (N), fosfor (P) a draslik (K)

ztracené pri soucasném zachdzeni s odpadem z potravin a toaletnim odpadem. Proto jsou tyto
prvky nahrazeny minerdlnimi hnojivy.

438 000 5000 70 100
518 000 5584 462 1540

55 840 8085 18480 82405
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Expensive [0SSes / orane zraty

Estimates of what we are losing today with food waste and human waste,
yet we pay to get rid of it.

Odhady toho, co dnes ziradcime s potravinovym odpadem a lidskym odpadem,
a presto platime, abychom se ho zbavili.

» Annual per 1 000 inhabitants / Ro&n& na 1 000 obyvatel
» .5 GWh bioenergy IS lost /1,5 gwh bioenergie je ztracena

» about 82 400 SEK as losses of NPK (nitfrogen, phosphorus, potassium)
asi 8 240 euro jako ziraty NPK (dusik, fosfor, draslik)
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Missing data / chybsjici data

How much did we pay?¢

Kolik jsme zaplatilie

How many people got sick?

Kolik lidi bylo nemocnych?

How much fossil energy did we use?

Kolik fosilni energie jsme pouzili?

How many dangerous substances from all thermal
conversion systems that use renewable organic materials
- such as incineration, thermal gasification and pyrolysis -
contribute to negative impact on health, biodiversity,
environment and climatee

Kolik nebezpecnych latek ze viech systému tepelné premény, které pouzivaji obnovitelné organické materidly - jako
spalovani, tepelné zplynovdani a pyrolyza - prispivd k negativnimu dopadu na zdravi, biologickou rozmanitost, Zivotni prostredi
a klima?¢
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|ﬂ HOVCITIO ﬂS / Inovace

Electric vehicles instead of old waste collection frucks
Elektrické vozy misto starych voz0 na sbér odpadu

https://www.alke.com/waste-collection-vehicles
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Innovative constructions for biogas plants 1(2)

Inovativni konstrukce pro bioplynové stanice

We help you hind the best solulions

Bioreactors of textil All-polyamide for a the S5 10N th WaY
Bioreaktory z textilu All-polyamid

- replacement of traditional costly .. IS
steel or concreate-based it I

i by and perticls saw
bioreactors
nahrazeni tfradicnich ndkladnych ocelovych
nebo betorovych bioreaktord
file:///C . Asers/rsved/Downloads/preprints20
1710.0401.v1.pdf

Collapsible tanks, vessels or bioreactors offer flexibility
and lower cost.
Sklddaci nadrze, nddoby nebo bioreaktory nabizeiji flexibilitu a nizsi ndklady.

Sizes from two to several thousand m3
Rozmeéry od dvou do nékolika tisic m3
http://iranarze.ir/wp-content/uploads/2016/10/E443.pdf
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Innovative constructions for biogas plants 2(2)

Inovativni konstrukce pro bioplynové stanice

ED Biogas has a proprietary, patent-
pending biogas methane reactor (MR)

based on new technology.

Spolecnost ED Biogas md patentovany metanovy
reaktor {MR) na vyrobu bioplynu, ktery je zalozen na
nové fechnologii.

e reactor can handle high DS levels

and is designed as a plug flow reactor.

Reaktor je schopen pracovat s vysokymi Urovnémi susiny
a je navrzen jako zasuvny reaktor.

http://www.edbiogas.se/rotkammare/
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Energie v bioplynu se premenuje na elektrinu a teplo / chlad

CHP unit

are highly-efficient devices for
combined production of heat and

power.

Jednotky CHP

SOU vysoce UCinnd zarizeni pro kombinovanou vyrobu
tepla a elekiriny.

hitps://www.tedom.com/cs/reference/

R. Svedelius rsvedelius@hotmail.com www.biotransform.eu

Energy in biogas is tfranstformed to electricity & heat/cold
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Energy in biogas is fransformed to electricity & heat/cold
Energie v bioplynu se premenuje na elektrinu a teplo / chlad

Stiring egines

Stirlingovy motory

hittp://www.striveenerqgy.se/stiringmotorer/v2-6trx/
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Clean water?e /eaisia vodaz

FONTE

Clean water, and the purification of
water, are two of the largest challenges
the world will face over the coming

decades.

Cistd voda a &isténi vody jsou dvéma nejvetsimi
vyzvami, kterym bude svét Celit v pristich
desetiletich.

To/Use water efficiently is a task that we

il have to manage responsibly...
Efektivni vyuzivani vody je Ukol, ktery budeme
muset zodpovédné zviddnout...

http://fonte.se/english.ntml
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Expensive / prahé
Polluting / znecitujici
Using / Pouiivaii

biodiversity, environment

and climate.

ZpUsobuji obrovsky negativni dopad
na zdravi, biologickou rozmanitost,
Zivotni prostredi a klima.

Ttistupiiové ¢isténi odpadnich vod
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23 O|d—fOShIOﬂed bIOQCIS p|CII"ITS / Staromodni bioplynoveé stanice
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How to construe the results of

" the conducted from NREL in the
> US during the 1980s, where the
- water content about 70% meant

Lo i that per volume bioreactor

. -‘-'_ i o could produce 6-7 times more

biogas than in waterborne
systemse

Jak Ize vykladat vysledky provedené v
NREL v USA v 80. letech, kdy obsah vody
kolem 70% znamend, ze objemovy
bioreaktor by mohl produkovat é6-7krat
vice bioplynu nez ve vodnich systémech?
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Moderni spalovani — neudrzitelné zachdzeni

Slag and ashes from waste incineration are about 25 %

by weight of the incinerated waste

Troska a popel ze spalovdani odpadu tvori asi 25% hmotnostnich spdleného
odpadu

In 2001 was cost for heat from 1 ton HHW distributed by

district heating 1 432 SEK

V roce 2001 byly ndklady na teplo z 1 tuny HHW distribuované dalkovym
vytapénim 1 432 SEK

In 2003 was cost for produced TkWh electricity minus
36 SEK

roce 2003 Cinila cena za vyrobenou 1kWh elektfinu minus 0,36 SEK

Residents pay for all the harmful freatment and then for
the energy supplied, the healtcare costs, the polluted

environment and the negative impact on the climate.
Obyvatelé plati za celé skodlivé zachdzeni a pak za dodané energie, ndklady

na healtcare, znecisténé zivotni prostredi a negativni dopad na klima.

R. Svedelius rsvedelius@hotmail.com www.biotransform.eu

Modern incinerafion - unsustainable treatment 1(4)
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Modern incineration - unsustainable freatment 2(4)

Moderni spalovani — neudrzitelné zachdzeni

Waste incineration per ton HHW ...... 625 SEK

Costs for HHW management 2001

Incineration

Collection,
transport and
administration
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Modern incinerafion - unsustainable treatment 3(4)

Moderni spalovani — neudrzitelné zachdzeni

®» Djoxins generated by incineration are above all bound closely to the
residue, including ashes, that is deposited as hazardous waste.

Dioxiny vznikajici pri spalovani jsou predevsim vdzdny na zbytky, véetné popelu, ktery je uloZzen jako nebezpecny
odpad.

® The risk to the environment through leaching is therefore deemed to be
very-small.
Rizik6 pro zivotni prostredi prostrednictvim louzeni je proto povazovano za velmi malé.

esponsibility lies on landfils — not on incineration plants.
Odpovédnost spocivd na sklddkdch - nikoliv na spalovndach.

Botfom ash is also used as a substifute for natural gravel, for example, in

the construction of roads and the like. ,
Spodni popel se takeé pouziva jako nahrazka prirodniho Stérku, napriklad pri stavbé silnic a podobné.

Who is responsible for pollution of soil - water - crops - food?
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Modern incinerafion - unsustainable treatment 4(4)

Moderni spalovani — neudrzitelné zachdzeni

Compare to microbial concersion

Incineration

» Chemical oxidation in
one big step

® |n incinerators
» Heat and light
» Ash - no energy!
» Without N and
» Pollution

» Bring “DEATH"

R. Svedelius rsvedelius@hotmail.com www.biotransform.eu

Microbial conversion

» Biochemical oxidation in

many small steps
» |n living cells
» Methane in biogas
» Fnerqgy rich biofertiliser
» All essential elements
» Clean technology
» Support "LIVE"
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The obligation of all residents

Povinnosti vSech obyvatel

» Residents in villages in villages and indeed in all settlements are dependent on rural
areas producing crops, supplying food and many other ingredients containing

bioenergy and plant nutrients.

Obyvatelé ve méstech na vesnicich a ve skutecnosti ve viech osidlenich jsou zdvisli na venkovskych oblastech
produkujicich plodiny, doddavaiji osidlenim potraviny a mnoho dalsich surovin obsahujicich bioenergii a rostlinné
Ziviny.

» The obligation of all residents should be to return to rural areas of biofertilizer adapted to
crops in order to limit the current devastation of the environment, the use of both

synthetic chemicals and fossil energy sources.

Povinnosti vSech obyvatel by mélo byt vracet do venkovskych oblasti biohnojiva prizpUsobend plodindm aby se
omezilo soucasé devastaci zivotniho prostredi, pouzivani jak syntetickych chemikdlii tak fosilnich energetickych
zdroju.

» Bjofertilizers contain both the essential elements of C, O, H, N, K, Ca, Mg, P, S, CI, Fe, B,
Mn, Zn, Cu and Mo for both bioenergy and plants. These elements are contained in non-

transformed materials and microorganisms.

Biohnojiva obsahuiji jak bioenergii tak i pro rostliny nezbytné viechny zdkladni prvky C, O, H, N, K, Ca, Mg, P,
S, Cl, Fe, B, Mn, Zn, Cu a Mo. Tyto prvky jsou obsazeny v netransformovanych materidlech a v
mikroorganismech.
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People’s needs and responsibility of decision makers

Potfeby lidi a odpovédnost rozhodovacich orgdnud

» The decisive officials at all levels are responsible.
Rozhoduijici Cinovnici na vSech Urovnich jsou zodpovedni.

= EU budget: local climate action will suffer if EU regional investment is cut

Rozpocet EU: Mistni opatreni v oblasti klimatu budou trpét, pokud budou omezeny regiondini
investice EU

eople in leading positions who have studied technology, chemistry,
sociology, economics, law and politfics propably forgot basic knowledge in

biology - learning about life.
Lidé na prednich pozicich, ktefi studovali technologii, chemii, sociologii, ekonomiku, pravo a
politiku, pravdépodobné zapomnéli zakladni znalosti v biologii - uceni o zivoté.

How can future generations survive in a ruined habitat?
Jak mohou budouci generace prezit ve zniceném prostredie

Prosperity and economic growth are impossible without growth in the fields.
Blahobyt a hospoddrsky rdst jsou nemozné bez ristu na polich.
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