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Gasoline, Diesel, and LPG Technologies

4

In this section we will be describing the differe

Although these are labeled as conventional tec ogie

the globe are being made to invest in better performing techn
environmental impact whilst meeting increasingly more strlnge i

As can be seen below a basic refinery typically produces a varie i '; cals; gasoline; jet
paraffin for lighting and heating; lubricating oils, waxes and pollshes oil, a | and roofing.

Products Produced by Refineries

Crude Qil

Fuel Qil

FURNACE




Different Refining Configurations Related To Automotive Fuel Qualities

A refinery's configuration refers to the type, size, number of process technologies
and facilities employed, and the flow sequence.

Refinery configurations depend on what crude oil quality, product mix and guality,
and environmental, safety, economic or other constraints were specified with its
design. No two refineries are exactly alike, but refineries can be characterized into
generic groups defined by the availability of the technologies.

A refinery's complexity is typically referred to within four configurations.
These configurations are listed in the table below together with their available
process technologies and their yields.



Configuration Group &
Process Technologies

Product & Yield (vol %)

Comments

Gas Gasoline Diesel Fuel OIl
Topping 5 32 30 37 1 Product quality and volume is dependent on crude oil source.
1 Crude Distillation 1 Distillate contains lots of heavy products.
1 Gasoline has low octane value.
Hvdroskimmin 1 Product quality and volume is dependent on crude oil source.
ﬂ)é:rude distilla?tion It allows refiners to adjust product slate
{1 Hydrotreatin 3 28 30 37 (gasoline instead of naphtha).
1 RZ:formin 9 1 Provides new possibilities to improve fuel quality,
g especially for gasoline.
9 Sulphur removal.
Conversion
1 Crude distillation
1 Hydrotreating lexibility in final .
1 Reforming 3 49 30 17 1 F.eX|b| |ty_|n inal production.
1 FCC 1 High quality products.
9 Some upgrade units
Deep Conv/Complex
1 Crude distillation
ﬂ gg?c;’:)r::ﬁ]atlng 3 47 43 4 1 Addition of coking allows minimal production of
1 FoC g low valued fuel oil.
1 Many upgrade units




Refineries are comprised of a number of individual technology based

processing facilities with varying objectives, and integrated as necessary

to meet product targets.

The types, size, number and flow sequence of a specific refinery

(i.e., refinery configuration) will vary depending on crude oil quality, required
product mix and quality, and environmental, safety, economic or other constraints.

The major refinery processing steps or technologies can be categorized into six

functional areas: separation, conversion or cracking, combination, reformulation,
treating and other specialty or support operations

All these steps and technologies are included in the figure below that illustrates
a complex refinery configuration.


http://www.hart-isee.com/index.php?page=te-different-refining-process-technologies
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Ubr zani razvo,j svjetskog gospodarstva pt
petrokemijskih sirovina, Sto za krajnju
povecanu emisiju staklenic¢kih plinova.
| nost i i I 2r azen
h

(Uzrok je to sve vece nestabi
Kao jedno od moguc¢i h i pri
alternativnim izvorima energije.

vatl jivih rje

Bi ogorivo se najvecim dijelom upotrebljava k.
agrokulturnih izvora. Dolazi u kapljevitom stanju kao bioetanol ili biodiesel ili plinovitom obliku

kao bioplin (metan) ili vodik. Izravna su zamjena zap o s t oberzidshka i dieselska goriva,

te se mogu Kkoristiti u obliku smjesa s konvencionalnim mineralnim gorivima

i u ¢cistom obliku za pokretanje automobil s|
Bi ogoriva mogu “preskociti” 2z apkompatbilnang i |
konvencionalnim motorimail ak o s e n eshogileinl gonvenp (¢!).

Nadal | e, nNji hove su dobre karakterisitk:@e
dovodidos manj ene emi si |:€0,E0,eNOpkatikrptih ughikowha
cestica, te se i1zbjegavaju probl emi one

upotrebom MTBE-a.

Takoder, u Sirem kontekstu primjena Dbiocg
radne snage | povecanje i1skoristenja u j
a na t aj naci n smanjuje se OVisnost o piI



Ekstrakcija Transesterifikacija Biodiesel (FAME)
Bioetanol (ETBE)
B L Hidroliza - )
| ermentacija Bioplin
O ) ‘ ) . .
M —— Uplinjavanje >, ~ ; BTL goriva 4
A "gasification” ' '
Biometanol
e
S (MTBE/DME)
Sintezni plin ) .
A - Piroliza - CO +H, _ Vodik
) Piroliti } k o
5| Obradba vodikom >
(HTY o
L J HTU-Diesel

Tehnologije dobivanja biogoriva



Prednosti uporabe biogorivan aj v esu dijmomst r atiedloé o g

1. smanjuju ovisnost o fosilnim gorivima
2.e k o | pogokinijer ne s a d rsuamgorove spojeve niti postojane

aromatske ugljikovodike (benzen) izrazitoS t e pooek ol | S

3. stvaraju znatno manje CO, idrugihs t a k | ephnova k i h
(biodiesel 40-60 %, etanol iz saharida do 55 %, iz celuloze do 80 %)

4. biorazgradljivost

5. visoka kvaliteta goriva (oktanski broj > 105, cetanski broj > 55)

6. mogu se odmah primijeniti jer nisu potrebne z n a ¢ apramjene @a
(standardnom motoru) nitinap o0 s t o dgis&ildutvpoj infrastrukturi

7.z n a C aylogd bjogorivanat r z,ipcakla bi razvojruralnih sredina

8. mo g u jé grovesti i decentraliziranu proizvodnju biogoriva na farmama i
poljoprivrednim gospodarstvima

Potencijalne pogodnosti koje decentralizirana proizvodnja donosi samim korisnicima
ukl j mé¢ & jew S kvevdwovisnost,p o b o | kvalidetu,uracionalnije
gospodarenje energijom, i doprinosi smanjenjup ot r gobnaijed e k tenargjen e



Nedostatci:

=

nastajanje monokultura/ s manj enj e bi ol oSke r

2. prenamjena postojec¢ih polja I povV
onih kultura od kojih se proizvodi biogorivo

3. za konvencionalna biogoriva kao S
proizvodnje znatno varira ovisno o vrsti sirovine

4. upotreba jestivih agrikultura za masovnu proizvodnju mogla bi imati

negativan utjecaj na prehrambenu i poljoprivrednu industriju -

cijenu hrane

povecanje upo

zagadenost t|

o1

trebe geneti CKki mo d i
a | nzigntmauzgojenr ok ovana

o

(primjeri: SAD — Ohio, Brazil — Amazonija, Indonezija)
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Alternativni postupci proizvodnje visoko kvalitetnih sintetskih goriva iz
biomase = Fischer-Tropschovasinteza |1 bi ot ehnol osSki |

Slatki kukuruz Uljana repica
Secerna repa Soja
Pgenica Suncokret

 Z.naradtaj; E :
IOGEN / ""‘-:{ vig-oigzic 4 \ Choren

< 4 Konverzija
Enzimska hidroliza N
BTL (Biomasa)
Eko-etanol

Stoga proizvodnja biodiesela, kao i sinteskog benz
sirovinu koristi obnovlgivei icavpae, eonepagd | 2i kaoi §a
bi ol oSkog porij ekl alesirqvine reagirgju sivodenom gardm u prisutndst] katalizatora

pri ¢emu nastaje sintezni plin, ugljikov mdHoksid

odnosno sintetska goriva i voda.



Average solar radiation 1990-2004
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Biomasa iz proizvodnje algi
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y ) Eccnomic comparison of various first- and second-
Tehnologijske sheme proizvodnje generation biofuels process routes, including catalytic

. . . rolysis of biomass
al gi sa I bez suncevi e

$/Boe $/G)
Crude Oil 60 10
Ethanol
Sugarcane (Energy = biowaste) 54 9
Sugarcane (Energy = fossil) 90 15
Cellulose 120 20
Diesel
Biodiesel from Jatropha 156 26
BTL via GTL 110 18
Bio-Crude (via direct BTL)
Pyrolysis or Hydrothermal (HTU) 72 12
Catalytic Pyrolysis 60 10

Microalgae pond

Boe: Barrel of Oil equivalents GJ: Giga Joules

100-200 €/t
Starch

plant & technology

Sugar Cellulosic
biomass

Conversion

extract

Low capital

Low energy Moderate E.

DDT — Deep Dark Tanks




ibologju,

ggg'i va i mazi va

UDK 621 + 66(5) = 86156

ISSN 0350-350X Godina 51, 2, IV-VI, 20 1 2 .

GOMABN 51, 2 : 95-191, 2012. Zagreb, Croatia

Energy

49. medunarodni si mpozi

J
Hr vat skog drustva za gor.

V
19.-21.10.2016., Si beni k
w . -_—
R Ve
Mn
Hrvat sko drugtvo za gol

; Beri sl avi [-1600@Zadgeb HR
HRVATSKO DR tel: +385 (0)1 4873549 - fax: +385 (0)1 4872 503
e-mail: goma@goma.hr - www.goma.hr



Etanolj e bi ogorivo koje se danas najvisSe u,
upotrebe transportnih goriva) s tim da ¢
gorivom zbog povecanja oktanskog broja I
Konvencionalna proizvodnja etanola iz kukuruza i SeE€
Bi oetanol se moze proizvesti I Il z ostataka zZetve, Kk
al kohol. Upotrebom celuloznih sirovina kao Sto su s
na proizvodnju hrane, ali je proces u razvitku i tr
nepozeljnih sporednih produkat a.
Biomasa Proizvodnja enzim Etanol
Predobrada bioma Hidroliza celuloze Fermentacija gluko Rekuperacija etandla
y
Fermentacija pento Nusproduki

(lignin)

Dobivanja bioetanola procesom fermentacije



Biodiesel ( al ki | ni esteri visih masnih kisel:@
moze zami | eni tgkogkriveaza pokretamje matoea awgdmobila.

Moze se proizvest. I z prirodnih obnovl j
masti. Masti i ulja kemijski reagiraju s alkoholom (uglavnom metanolom) da bi se
proi zveld. metil ni esteri visih masnih Kk
koproizvod u procesu dobiva glicerol.

H,C — COO — R; R*— COO —R; H,C—OH
| NaOH = |
HC — COO0 — R, + 3R*OH R*— COO —R, + H|C —OH
|
H,C — COO — Rj R*— COO —R; H,C —OH
Triglyceride Alcohol Fatty acid Glycerine

alkyl esters



Proces dobivanja biodiesela

Bilino ulje Reciklirane masnol e
l Sulfatna
el
T DAL L

v v -

— Metanol + KOH ———| Transesterifikacija

T b

Povratni metanol|  Sirovi glicerol  Sirovi biodiesel

T Lo
Prerada Prerada

glicerola

:

Glicerol

Biodieselsko
gorivo

Biodiesel se mo z upotrebljavatiu ¢ i s toldika u minimalno modificiranom dieselskom sustavu s
kompresijskim paljenjem, alin a | vse jS awijek upotrebljava u smjesisk | a s idi&selskim gorivom.
Gotovo 80 % od svjetske proizvodnje biodiesela je u Europi. Proizvodnja biodiesela zahtjeva pet putav i S e
obradivihp o v r $d jedinici energije nego za proizvodnju bioetanola.

Godine 2005. proizvedeno je 30 miliona tona bioetanola u svijetu, a samo 4 miliona tona biodiesela.



Biogas / Bioplin (metan)

Biogas can be extracted from sewage treatment plants, refuse dumps and other
sources of biologically degradable material. The fuel can also be produced by
biomass gasification. A variety of process schemes have been developed.

Biogas is a gas mixture : approximately 40 -75% CH ,, 25 -60% CO ,, 2% of
other gases (hydrogen, hydrogen sulphide and carbon monoxide).

Biogas develops through ~ anaerobic fermentation

During this process, organic substances are decomposed by micro -organisms .
The substances added to the system produce the biogas in an oxygen -free
environment

In the first step, the organic substances are divided into molecular components

(sugar, amino acids, glycerine and fatty acids ).

Microorganisms convert these intermediate products into hydrogen and carbon
dioxide , which are then transformed into methane and water  according to the
equation:



_ Storage and

Waste Feed NERELS

. treatment
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Dobivanje vodika iz biomase

Biomass

Thermochemical

Gasification High Pressure Pyrolysis
‘ ‘ Aqueous
Severe
H,/CO CH,/CO,
CH,/CO
. / Synthesis 42 CH, O
Bio-shift |
CH;OH/CO, Reforming _
- Reforming
Shift | shift -
Reforming shift
|Sh|ft H2/C02
H,/CO H



Dobivanje vodika iz biomase

Biomass
Biological
An.aero.bic Eermentation Metabolllc
DlgestTn ‘ Processing
CH;CH,OH/CO,
CH,/CO, ‘
‘ _ Reforming Bio-shift
Reforr]r_?tlng shift Bhuto.
Shi Pyrolysis .
biology
H,/CO, H,/CO,

H,/C

H,/CO,



Bio-ETBE is produced by mixing bio-ethanol (47%v) and isobutylene (53%vV) in the
presence of a catalyst. Isobutylene can be isolated from refinery streams by reaction
with sulfuric acid or by catalytic dehydration of isobutene.

Etherification

CH;
CH; |
C,H50H S CH3-C-OC,Hs
CH3z-C=CH;
CH;
Isobutylene Ethanol ETBE
Boiling Point Catalytic Ethanol Ethanol
Reactor Distillation Extraction Recovery
Fresh Ethanol = 5 Recycle Ethanol
Ll B 3
Mixed C;s C.: Raffinate
= » €

v

|
‘ Ethanol
v and C;s

= &

¢ g &

s B V-
=

»

ETBE



Bio-DME (C,HO) is a colourless, gaseous ether that can be used in diesel and
gasoline engines and in gas turbines. It works particularly well in diesel engines
because of its high cetane number.

DME can be processed and produced from natural gas, coal and biomass. Currently there are two ways to
produce DME: one is methanol dehydration and the other is DME synthesis from syngas. With the catalytic
dehydration method, DME is produced from two methanol molecules in the presence of a catalyst, which
produces one DME molecule and water.

Production Process

Methand! recyde
A I
Reactor
o Q) DME Methanc
Dratilation Destitation
P (1) .
Metnanat —~
2 ..\
T —L> Water




Bio-methanol (CH;OH) is an alcohol that can be used in a blend with conventional
(fossil) gasoline as a substitute for gasoline.

Bio-methanol can be produced naturally by the anaerobic metabolism of many
types of bacteria. Methanol can also be produced synthetically by using natural gas. Natural gas and steam are
reformed to produce CO and H, in a furnace and the two then react to an added catalyst and produce methanol.

Biomethanol synthesis system

.CH;0H.Q

- Gae rea=fay -

CORD BOH,Q Radiation of heat

R TTIET < CO,.3H, :CH;0HH,0.Q
Coaler Radiation of heat)
i Nethonal synthesis

: Dy

Gas purilcotion |

[ seporotor

L 1I<<I><)

| Crush .
Supplyer h
| |
5 ' v

Oxygen 4' Compressar

Ash

)

Vethano!

Vopar ; 3
Drainage ICH4OH;

Gasifying
agents




Objedinjavanje preradbe nafte, petrokemijske proizvodnje i proizvodnje energije
u modernim rafinerijama na temelju procesa uplinjavanja

sintezni plin (H,+CO), petrokemikalije (CH;OH, NH,,

),

a

Y

ener

sinteti CKi b enzitoplinska (paragied leklkh o i €onrai veammer gi j a
: Kemikalije,
el Amonijak, metanol
Kisik
_Slntgznl plin za R Kot | ovi
| rafinerijsku uporabu
Uﬂ“gé?;ggje P 0&i §¢er | Sinteza Kapljevita
: sintezni plin ugljikovodika (FTS) BTL motornagoriva
plinova
Proizvodnja E R .
‘ IGCCH " El ektri Cn
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T E é K | O S T A T C I Gas Cooling . %I%%rggsg
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BIOMASA

- zrelost tehnologije nije postignuta (komercijalna postrojenja od 1990-tih)

- visoka poéetna ulaganja

- nepouzdanost - neispunjena oéekivanja uéinkovitosti i ekonomiénosti
- standardizacija dizajna postrojenja; sirovina, poligeneracija: H,, E, kemiki

- zbrinjavanje CO,
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Objedinjavanje preradbe nafte, petrokemijske proizvodnje i proizvodnje energije
u modernim rafinerijama na temelju procesa uplinjavanja
sintezni plin (H,+CO), petrokemikalije (CH;OH, NH,, ...) ,

sinteti CKi b enzitoplinska (paragied leklkh o i €onrai veammer gi j a
_ Cleaning
Gas Cooling Process
D
N8

Steam
Feed Storage

Elemental

Coal Sulfur

Petcoke

U Gasifier

'$r‘3
q.’;?
&=

Turbine
UGLJEN

TESKI OSTATCI

PRERADBE NAFTE

PRIRODNI PLIN

BIOMASA rece
- zrelost tehnologije nije postignuta (komercijalna postrojenja od 1990-tih)

- visoka poéetna ulaganja

- nepouzdanost - neispunjena oéekivanja uéinkovitosti i ekonomiénosti

- standardizacija dizajna postrojenja; sirovina, poligeneracija: H,, E, kemikalije

- zbrinjavanje CO,

-2015.-2025. drugi nar asg(@kokse)GCC; > 500 MW



PROIZVODNJA reformiranje
SINTEZNOG dj el omi Ana oksi da
PLINA, CO + H, uplinjavanje

TR%?’%EEII;-VA B, Olig'(;‘/DOIimerizaéija




BTL Diesel / SunDiesel

@CHOREN

reduces dependence on imported oil;

is renewable and largely CO,-neutral;

can be produced and consumed locally and therefore creates a future for rural
regions;

can be directly fed into the infrastructure of existing distribution channels and
is suitable for long-distance transportation and storage;

can be used in existing engines, but can also be further developed for more
sophisticated engines;

has a high energy density (40 MJ per liter);

is an extremely clean automotive fuel: no sulfur and no aromatic
hydrocarbons;

causes significantly fewer exhaust gas emissions than traditional fossil fuels;
can be manufactured from a very broad range of feed materials;

OOOU| OO0 O U 00U

has a high yield/ha




What is SunDiesel?

Production process

Biomass Production of

synthesis gas

from Biomass
with the
Carbo-V®-
process

.

Synthesis of
liquid products

Fischer- Fuels for
Tropsch the existing
synthesis market

J




The BTL process (&) cHOREN

Three Phase Gas Treatment Fischer-Tropsch &
Gasification Hydrocracking




CHOREN FT- raw product (example) @CHOREN

FT-Rohprodukt - C-Veartailung
Probenahme 04.10.2004

R s s 100

5 YT s et e
45 '..‘.‘M g0
' | ]

as ¥ ..’J 70
5 i %
' g -
—#— Alkane C-Vertailung 0

|
a
[ ! Alkana C-Vartsilung "
i | g —e— Alkohole Cverteilung p
s 25 - .F “‘ —— Summenkurée Alkang s0 B
c | f | \ Summenkune Alkena E
| ] .‘\.: —e— Summenkunae Akohola @
2 i _i- % —&— Summenkune gozamt 40
¥

0 5 10 15 20 25 ] a5 40 45 50 55 B0 BS 70



FT raw product = f (temperature) @CHOREN

0,7
H04.11.2004 T(04.11.04) - T(04.10.04)

0.6 B 04.10.2004 T(04.10.04) - T(01.10.04)
B 01.10.2004

10K
5K

0,5 -

light middledestillate wax
light: C4 - C8 , middeldestillate: C9 - C20, wax: > C20



Fuel Properties

General

© Sulphur: zero (<< 10 ppm)
C Low aromates

C High H/C-ratio

C Low density

Diesel
© High Cetane No.: > 60

Naphtha

C Diesel-like Cetan No. at low boiling range:
=> good opportunities for HCCl/CCS-systems




The Carbo-V” Process is a multi-stage gasification process involving the following
PROCESS STEPS:

Endothermic entrai

3 ned-flow gasification

High-temperature 850° -1000°
gasification (HTV)

Low-temperature 1300°C-1500°C

gasification (NTV)

Drying the 400°C-500°C

Biomass

100°C-110°C

Start-up of the first commercial
BTL production facility

CHORENs BETA-Plant Freiberg



ENERGY STATEMENT AND DEGREES OF EFFICIENCY

Projecet example: 10 MW, - Biomass Power Station 4.6 MWth

Combustion

gas
— — GﬂSIfIEﬂtlﬂn
Biomass - > . - Gas
30% HD
STEAM

TURBINE

E 0 MWel

11.1 MW

Drying Heat

Input - Output

Net Degree of Efficiency

Biomass = 290MW

Cold gas
Other fuels = 0.2 MW

Electrical
Therminal

Electricity required 0.8 MW
Total input = 30.0 MW
Electricity output = 10.0 MW
Heat output = 4.6 MW

Total




The Carbo-V® Process €& cHOREN

»

Carbo-V&-
Gasifier

Low temperature

Gas Gas
gasifier (NTV) conditioning usage

Biomass

Heat exchanger

syngas

deduster
Gas scrubber

Vitrified Residual char,
slag ash

Waste water (—I



Low Temperature Gasification (NTV)
Pyrolysis

Biomass




Low Temperature Gasification (NTV)
Pyrolysis




High Temperature Gasification (HTV) @ CHOREN
Tar Oxidation and endothermic quench

1664

1618

1572

1525

1479

1433

1387

1341

g 1295

1248

1202 Kelin




CHOREN

High Temperature Gasification (HTV)

Tar Oxidation and endothermic quench




BTL production £&) CHOREN

From Biomass to BTL

Biomass

Rekuperator Gas Washing

Upgrading

FT Synthesis

Low temperature ‘ Gas shift
gasifier High temperature Dust- reactor
gasifier removal

Carbo-V® Process Gas treatment Fischer-Tropsch &
Hydrocracking




Comparison of Bio Fuels OCHOREN

The Distance a car can reach filled with Bio Fuels from 1 ha acreage

BTL (Biomass-to-Liquid) 64 000 km

— — — — — — — — — — — — — — —— W <

Rapeseed oil
Bio diesel

Bio ethanol 22 400 km <+ 14 400 km*ql

o Al

Automotive Fuel Consumption: Otto 7.4 |/ 100km, Diesel 6.1 I/100km

23 300 km

+ 17 600 km'ﬂ

&
& o

"

Source: Fachagentur Nachwachsende Rohstoffe e.V. FNR



Effects on the environment

Using BTL instead of fossil diesel

@CHOREN

Environmental surplus load

0% _|
-20% _| -5%
. -13%
-40% |
-60% _|
-80% 61%
100% L 919% g4 -87%-.90% -89%
SunDiesel future SunDiesel basic SunDiesel partially

self- sufficient
Environmental relief

self- sufficient

B greenhouse gases potential [kg CO2-equivalent] I eutrophication potential [kg phosphate-equivalent]
M photo-oxidations potential [kg ethene-equivalent] M over-acidic potential [kg SO2-equivalent]



NO,-Soot Trade-Off €& CHOREN

GTL blending effects

=L Reference: EU-Diesel, S-free
EUS3 calibration
100

-35%Soo0t ‘

80

60

« NEDC results, calculated
40 |~ from steady state engine
test bench result

-+ L
« Without any engine hardware
20—  option
0
80 100

0 20 40 60
Relative NOx [%4]

Relative Soot [%]

120

Source: DaimlerChrysler, P. 11, Fig. 8 B GTL W EU50-GTL50 | EUS80-GTL20




SunDiesel® — made by CHOREN €& CHOREN

€ can be directly fed into the existing
infrastructure

€ can be used in existing engines, but
also in more sophisticated engines

C s renewable and largely CO,-neutral

C is exiremely clean: no sulphur and no
aromatic hydrocarbons

€ has a high cetane number

© causes significantly fewer exhaust gas [l SunDiesel®
emissions than traditional fossil fuels

€ has a high yield/ha

C lhtas)a high energy density (40 MJ per
itre

Trademark information: Trademarks SUNDIESEL® and SUNDIESELE-Logo are registered trademarks by Volkswagen Aktiengesellschaft in the European
Community and additional Countries and are used under license of Volkswagen Aktiengeselischaft.



Beta-Plant Freiberg: @ CHOREN
| BTL Production in Industrial Scale

i
4 Carbo-V® gasifier

6 Gas conditioning & Fischer-Tropsch synthesis § 7 Compressor building L_::fi'v-' St

Vi Sestupnj evi
1. SusSenje bi

& 2. Niskotemperaturno
uplinjavanje, 400-500 °C

| uplinjavanje, 1300-1500 °C

4. Endotermno
uplinjavanje, 850-1000 °C

© 45 MW thermal © 65,000 tow/'a feedstock © 18 Million Liter BTL




Obnovljivi diesel (Renewable Diese)

Proizvodnja dieselskog goriva vrhunske kvalitete iz obnovljive bio-sirovine.

“Bi odi es ez trarisésterifiiagijd biljnih ulja i masti.

“Zelenidiesel'= kataliti cka hidrokonverzija smjese
u rekatoru za hidroobradbu pri visokim temperaturama i visokom tlaku vodika.
Trigliceridi 1z biljnih ulja ili Zivotinjskih mast
koji Cine dieselsko gorivo upotrebljivo u nepreina
“BTL-diesel"= proi zvodi se p-okappk eBomdsdatd-loginad),s a

Vi Sestupnjeviti m prFscer-3ropsthovausmteza hhjdmobadba. e /

Slatki kukuruz Uljana repica

Secerna repa ) Soja
Psenica \ _ s sty / Suncokret
jleistiicvie g

Konverzija

\ 2. narastaj: EM
IOGEN / vlg-oipzl \ Choren
Enzimska hidroliza N >

BTL (Biomasa)

Eko-etanol
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Bio-ok

sigenati motornih benzina

Boiling Point Catalytic Ethanol Ethanol
Reactor Distillation Extraction Recovery
Fresh Ethanol 25 Recycle Ethanol
> €
Mixed C.s C: Raffinate
= » | €— | »

[
Ethanol
and C;s 4




Z A K LJ UL C N

*Si roki raspon zamjenski h obnovl jiv
svojstvima, tehnologijama proizvodnje

e N U'Z"a NS T UPCP R O“BleS* M| e ™E n | | gige r di s c
strategija u skl,adu s postojecimr
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