SANIGH the solar energy eff_l_g..f:amﬁtly%,,..

this the STA

seible (within short) at “competing prices”
fjlar photovoltaic ... results in electricity
J / solar power concentration ... results in heat

e la windmills ... results in electrlcity
" Vla hydro-energy ... results in electricity
- ® Via tidal-energy ... results in electricity

® Via heated environment ... results in heat
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SYORE THE ENERGY ... That jsithe ..
F{E.,i.l problem “the REAL answer !

A rrorrJ iIble BATTERY system are important ... -

o Clas rf‘:i?ii;fRID SYSTEMS , loading individual batteries the
mom it abundant (cheap) electricity is available, are

Jm po tant ..
sRstorage of “HEATH AND COLD” (in the earth for
= ©X ample) 15 important logically connected to cold-heat

"*""— .. Sfbrage of “"HYDRO ENERGY” in upper-lakes or earth
~ feservoirs , Is Interesting ..

e Using NATURAL STORAGE of heath or cold can be used
(cold seawater for air conditioning/cooling for example)

e BUT WE ARE FORGETTING THE MOST EASY ONE
STORAGE IN BIOMASS-PRODUCTION
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RIRLOGIC OF BIOMASS G
(or oung (OSSR

Mot rora izl few hiindred Vears ago, biomass was the logicall solirce e of
ariargy for r;umanlty . however fossils became

|ff

multlfunctlona
“e ~st:on'*.ft-;*nl(-*:nt to propel the world’s industralisation
-"

”v

;‘;ﬁh?é't Without much further thought and without checking the other “easy”

p—

“alternatives, humanity based its “future” on old fossils !

BUT: WE SHOULD REALISE THAT “OLD FOSSILS” ARE JUST “OLD BIOMASS
RESERVES, WHICH CAPTURED SOLAR ENERGY (and CO2) MILLIONS OF
YEARS AGO .. WHEREAS "YOUNG FOSSILS” CAPTURED ENERGY AND CO2
RECENTLY
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VE - OF BIOMASS

Thizt z1ggzirae éﬁ'lss sollfce of old fossils’ — energy (and feedstock), when
52 rl OVWEVET does release all that extra CO2 (and energy)

R NOIUSE RECENT “YOUNG FOSSIL”

_'f'- }_;‘asswe duantities catches solar energy
: “in messive quantities binds CO2 (a GROWTH GAS)
Vihile *]‘n massive guantities “consumes” waste nutrients

= -whfich_ IN massive quantities does not only provide GREEN ENERGY,
~ but at the same time:
GREEN FEEDSTOCK (for example for the chemical industyry),

GREEN FOOD/FEED (the part used from some agro-crops),
GREEN FUEL

GREEN “FIRE™ (warmth)




&
OGIC OF BIOMASS
( or oung [OSSIF) -3~

BN cosy 7777

ES, -—Jw there Is more than sufficient biomass available
( By as Wweican use the complete plant via BIOREFINERY
(=5, because we can easily expand growth, and in

“'

| domg so: BIND CO2 (easy storage) // USE (waste
= ‘cheap) NUTRIENTS and USE idle land |

" YES, because in using biomass in that way, we may
prevent biomass from just ‘rotting away”, forming
methane-gas which is far more

harmful to the world (24 times worse 1), than CO2
(although in less quantities in the atmosphere and with
relatively short 12 time of 7 years)




SOWAMUCH BIOMASS 1S 3N
AVAL 'LE? =
Toclz) /”J biomass prodces: 7 EJéuIes

(lass rn-— 4 1 9% of agricultural land)
| LJm-—mJ /.consumes today: 500 EJoules

,,__ Ie ‘residues” (today’'s waste): 100 EJoules
gy crop on land can add: 100 EJoules
— ’Agae on land (sweet water) can add: 100 EJoules
_ Algae in coastal sea strips can add: 150 EJoules
Algae in "sea desserts” ocean’s can add: 6000 EJoules

So indeed, we will certainly look at MICRO + MACRO
ALGAE !




.
€ orJf'JIJ_,Jora \Bio refinery, the BRIDGE between Agriculty
SHEMmIstry. 'and CO, reduction =

B JQ ,.e. 1nery increases the value of the
fidividual biomass components

.An"ctionalized chemicals can be derived

| _-;.—e*rom biomass under economic conditions.

. Functionality in general can be obtained
early in the chain without large energy
INnputs.

e Opportunities for small scale operations.
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J\/ EA S ? ?

IR f‘f‘;;ﬁf-;iihich everybody familiarwith refining “old fossils” can give:

4idE rJ‘ ,’», II.MASS APART IN FRACTIONS
USAELE E E.R DIEFERENT APPLICATIONS LIKE:

— .,.-f :ractlon for Fine Chemicals
: "-"r‘e'-’:'%fractlon for Food
2 Afractlon for Feed

-, == A fraction for Fuel (in this way, no “food VERSUS fuel” debates
= A fraction for Firing

This can already be done using the “traditional methods” (mechanical
separation, extraction, distillation) or using the new biotech
methodologies (fermentation, enzymatic katalysation, modifications)




Elngtionalised chemicals can be made from
BIBImass without major enthalpy: differences, but™

At from naphtha
I s
Enthalpy

CxHzN

amine
CxHzOy(OCHz)v

lignin
CxHyOz

oil // fat
CxHzOyN Sv

protein

Exhzly Bi@mass
carbohydrate

Qil fgas

Petrochemical way chemicals Biorefinery way

e many
one raw materia products

many raw materials
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PuPshydiate & Lyle BioProducts :1,3 Propanediol factony, s
Bomeon, USA . -




Bio=Methpmn IS process and factory created already in 2007/20C
isyAMissSiel Doorn and Mr. Paul Hamm (patented priocess).
licday In fu OND GENERATION

P T
Olgrti=s




Biomass sto

& logistical
terminal

rage

M Biomass
29 power plant

L

M Bio-methanol

et 1OTTEfaction

plant

Biofuel
synthesis

» Solid Biomass

—e B0 Coal

wein Liquid Biomass
—> (GASE0OUS BiOmass
» Bio Heat

Bio Electricity

g4 Biogas plant

Methanol fuel
cell/canisters

development

Bio-electricity

Bio-diesel

Bio-methanol

Bio-‘LPG’

Other biofuels
Bio-gas
Bio-heat

Bio- ‘coal’
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ANDJAGAIN, IT IS ALREADY THERE
SESr Nutraceut cals

S For r@c / Feed
aior E dlesel & Biogas




