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The circular economy model:
less raw material, less waste, fewer emissions
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Rakutivede digitaalne arendamine tahistab korgeldbilaskvusega (automatiseeritud) rakkude ja
enstlmide inseneerimist, kus kasutatakse slinteetilise ja siisteemide bioloogia tdoriistu, et disainida ja
TAL konstrueerida parendatud vdi taiesti uute funktsionaalustega elavaid rakke.

Javier A. Linares-Pasten, Maria Andersson and Eva N. Karlsson. Current Biotechnology, Vol. 3, Issue 1, 2014, 26 - 44.
DOI: 10.2174/22115501113026660041
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BIORAFINEERIMINE: BIOETANOOL

NB! 1 bbl = 159 |

7000
6000
. . I pdlvkond
3000 . .
2000 « Parm _]a.
1009 suhkrurikkad
0 toiduained
Suhkruroog anio N
T s - - II polvkond
- Ensudidmid ja
tselluloos
Ligikaudne etanooli saagis liikide |Gikes |/(ha*a).
TAL
TECH



AALTO KONTSEPTSIOON

e

" s
Unbleached : Bleached
Bleaching
pulp pulp
4, ’

Textiles
Liquid CO, extraction Lignin ‘
s . (S-free)
S =y
= Furfural 1
B f\ o é
§ o § Monoaromatics
®
>
Carboxylic
acids
Raffinate Xylitol
'\“
v

e

Extract



KOLMAS POLVKOND

BIOREFINERY BIOMASS

="

High-added value
products

Residual

Wastewater Water

TAL

TECH Olguin, E.J.; Sanchez-Galvan, G.; Arias-Olguin, I.I.; Melo, F.J.; Gonzalez-Portela, R.E.; Cruz, L.; De Philippis, R.; Adessi, A. Microalgae-Based
Biorefineries: Challenges and Future Trends to Produce Carbohydrate Enriched Biomass, High-Added Value Products and Bioactive
Compounds. Biology 2022, 11, 1146. https://doi.org/10.3390/biology11081146



PLATVORMKEMIKAALID

0
HOJK/\[(OH
0

Succinic Acid

O

HONOH

O NH:

Aspartic Acid

o. J/ \. 0 0

o HO/\/U\OH

HO OH

CH
H°jH(Y
O

2,5 — Furan dicarboxylic acid (FDCA) 3-Hydroxypropionic acid (3-HPA) Itaconic Acid
O OH OH O (o]
OH
“OJKM ”°)l\/\rk°” HO” Y o
OH OH O NH;
OH
Glucaric Acid Glutamic Acid
Glycerol

1,3-dimethylcyclopentane

CH4//\/\)\

methane €thane Propane propane,. .. ...

cyclohexane

HO

Levulinic Acid

OH OH

H
OH OH
Sarbitol

O-000¢

toluene

OH

¢

p-xylene

HO
3-Hydroxybutyrolactone

OH

HO OH
OH CH

Xylitol



1)

2)

3)

4)

Loomse valgu tootmine kasutab 80% kogu
pollumajandusmaast, ent toodab 30% inimeste
tarbitavast valgust.

Kultiveeritud liha - tervete loomsete tivirakkude kasvatamine laboratoorsetel tingimustel.
Kui rakkude kogus on piisavalt suur, eraldatakse need Uksteisest ning pannakse
spetsiaalsesse keskkonda, kus neid saab diferentseerida lihasrakkudeks.

Mikroobne liha - mikroorganismide rakkudest (nt bakterid, parm voOi seenerakud). Ka
mikroobse liha valmistamise protsess holmab tavaliselt mikroobide kasvatamist
spetsiaalselt loodud bioreaktorites.

Taimsed lihaalternatiivid - taimsete valguallikate, nagu soja, herned, nisu, kaunviljad,
kartulid ja riis kasutamine. Tootmisprotsess holmab taimsete valkude eraldamist,
tootlemist ja nende koostisosade kombineerimist, et saavutada liha sarnane tekstuur ja
maitse. Taimseid valke saab toodelda ekstrusiooni (taimsed valgud segatakse Olide,
maitseainete ja toiduvarvidega ning kuumutatakse), korgsurveprotsesside vOi
fermenteerimise abil. Eri meetodite eesmark on parandada valkude maitset, tekstuuri ja
seeduvust.

Putukatest valmistatud alternatiivid pohinevad putukate kasutamisel toiduvalguallikana.
Tootmiseks kasvatatakse putukaid (kriketid, so6davaks mdeldud ussid, herilased ja karbsed)
spetsiaalses keskkonnas. Seni on putuka valgu katte saamiseks kasutusel ainult putukate
otsene tarbimine voi nende pulbriks tegemine ja olemasolevatesse toodetesse lisamine.



A Hydrogen Economy

The medium of energy transport
from an atomic reactor to sites at
which energy is required should not be
electricity, but hydrogen. The term
“hydrogen economy” applies to the en-
ergetic, ecological, and economic aspects
of this concept.

The concept envisages atomic reac-
tors held on platforms floating on
water. They are in water sufficiently
deep to make heat dissipation easy. The
electricity they make would be con-
verted on site to hydrogen and oxygen
by electrolysis. The hydrogen would be
piped to distribution stations and there-
after sent to factory and home. Re-
conversion to electricity would take
place in on-site fuel cells, the only side
product being pure water. Some ad-
vantages of the concept are:

1) A considerable increase in our
energy supply will be needed in coming
decades, and we must avoid air and heat
pollution in its creation. This method
avoids both. It does not imply a pollu-
tional limit on growth. Its efficiency
would be about 36 percent (if one as-
sumes conservatively a 60 percent effi-
ciency in both the use of energy to
produce hydrogen and its reconversion
at the fuel cell). Conversely, direct cur-
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rent would be generated. (In a transi-
tion period, alternators would consume
another 1 to 2 percent of energy.)

2) The electricity supplied thus would
be cheaper than that sent by overhead
cables at distances greater than about
400 km from the reactor source (I).
At 1600 km, the cost would thereby be
halved.

3) The hydrogen economy would
produce about 14 liters of pure fresh
water per household per day, at the
present level of the use of electricity.
By A.D. 2000, the average household in
the United States is likely (2) to con-
sume ten times more electrical energy
than at present. In this situation, the
drinking water needed for a household
would be a by-product of its electrical
energy source.

4) Energy needs are cyclical; atomic
reactors work continuously. Cryogenic
hydrogen storage would be possible.

5) The hydrogen would run trucks,
cars, ships, and trains, by means of
fuel cell-battery combinations and elec-
tric motors. Transportation would be
not only nonpolluting but also silent
and cheaper in running costs (because
of the greater efficiency of energy con-
version). The performance of vehicles

Uy 4 uoivil 1vaviuld  will  LIetuU  ucu-
terium. Deuterium is a by-product of
water electrolysis.

The main difficulties which we would
face in getting started toward a hydro-
gen economy are (i) conservatism; (ii)
the absence of education or training in
electrochemical engineering; and (iii)
the public’s fear of hydrogen. This is
outmoded; railway cars containing lig-
uid hydrogen pass casually through our
cities and tunnels.

The prospect is for abundant energy
and as affluent an economy (if the popu-
lation growth can be limited) as we
want in the future without the ecologi-
cal difficulties which we now foresee in
obtaining the first and maintaining and
spreading the other.

J. O’'M. BOCKRIS
School of Physical Sciences,
Flinders University, Bedford Park,
South Australia 5042, Australia
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VESINIK JA METANOOL SAAVAD KOKKU

POWER GENERATION CONVERSION APPLICATIONS
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AKUD JA VESINIK (DOE 2017)
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VEINIKU HIND
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Hydrogen Production Cost ($/kg)

Other Reference Cost Equivalents
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E-KUTUSED

Definitsiooni kohaselt on e-
kltused taastuvenergiast
toodetud kitused, kus
vesinik on toodetu
elektrolldsil ja kasutatakse
thupiliselt CO,
vaarindamiseks
susivesinikeks.

Tanapdaeval vaadeldakse
kltustena ka ammoniaaki ja
metanooli.
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