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BIOMASS CHP SOLUTIONS TO DECARBONIZE
AGRICULTURE

IMWE CHP GASIFYINGG BIOMASS FOR ON-
FARM CONSUMPTION

Dr. José A.La Cal | Industrial Engineer | BIOLIZA Founding Partner



SUMMARY

Q Presentation and BIOLIZA'S
value proposal

a Gasification as a feasible
technology

Q Application to the olive oil
sector

a 1 MWe CHP biomass
gasification plant

a Conclusions
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BIOLIZA

)

It is a Company Based on
the Knowledge of the
University of Jaén,
established in 2014.
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We offer solutions for the
energy valorization of
residual biomass through
gasification technology

bicliza

ESTRATEGIAS EN BIOENERGIA

Our business lines are:
Engineering, Consulting,
Training and project
development




ESTRATEGIAS EN BIOENERGIA

VALUE PROPOSAL

Cost reduction and income
generation Self-reliance (strategy)

(competitiveness)

Bioeconomy

Energy efficiency and use

of renewable energies Technology (innovation)
(sustainability)
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THE GASIFICATION
AS TECNOLOGY

What does it consist of¢
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Biomass properfies
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SYﬂgCIS and biochar
applications
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Competitiveness




HOW DOES IT WORKY?

Principles And Process Flows

Rice Husk Charcoal

‘Comn Straw Charcoal

Wood Charcoal

Fruit Shell Charcoal

Coconut Shell Charcoal

Palm Shell Charcoal

Biomass Pyrolysis Gasification Schematic Diagram

Biomass Feedstock

Gas-liquid
Mixture

Biomass Charcoal
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A

Drying: 20-200°C
Evaporation of free water and
bound water in raw materials.

Pyrolysis: 200-800C

Produce combustible gas (CO, H2,
CH4, elc.), charcoal, and biomass
extraction under oxygen—deficient
condition through pyrolysis.

B

Combustion: 800~1100C
Biomass charcoal reacts with
gasffication agent

C+0,+CO, 2C+0,2CO,

C
Reduction: 600-800C,
Reduction Reaction

C+H,0=CO+H,
CO*H,0=CO,+H,
C+CO,=2C0
C+2H,=CH,
CO,+H,=2C0+H,0

Palm Shell

Air

Gas

Biomass
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Drying Zone

Pyrolysis Zone

Combustion Zone
The Throat

Reduction Zone

The Grate

Ash Removal
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BIOMASS: PROPERTIES

Humidity < 20%
V¥ ¥ ¥ ¥ & F 4

Size grain between 5 - 15 mm
V¥ ¥ ¥ & & F 4

Bulk density > 450 kg/m3
A L L L L L

Ash content < 5%
Y ¥ & P P L 4
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OUR TECHNOLOGY

Downdraft Advantages:

= SMall power < 1 MW

=l Simple construction

=l LOwer tar production

=l SUitable for use of the syngas in set engines

md High efficiency in biomass conversion
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THE SYNGA

Gas Parameters Unit SAMPLE 1 SAMPLE 2
Ha % 19.28 19.81
5] % 0.0 0.0
N2 % 4591 48.67
CHy % 274 242
co % 15.09 1559
CcO % 16.98 13.51
Calorific Value (HHV) keal Nm? 1336.11 1338.12
Average Calorific Value (HHV) kealNm® 1337.11
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SYNGAS APPLICATIONS:

Thermal energy for drying
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GREEN HYDROGEN

Biomass,/ Waste

I

Gas Cleaning and Cooling System
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Effla2nt Gas Stream
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CO2 available for Sale
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Compression System

Steam

Water Gas Shift React an
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BIOCHAR

Biochar from gasifier Properties:
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BIOCHAR COMPOSITION

Type of biomass Wet Olive Pomace Pellets Discharge
Meisture content on wet basis, % 3838

Ash % on dry basis 2649

Volatile % on drv basis 6.93

Fixed carbon, % on dry basis 66.58

Bulk density, kg/'m3 675

Size (in mim) 05 to 20

Calorific Value, keal'kg (HHV) (on dry basis) 5841

Izniticn test

Bumns easily

Flow ability test

Flows easily
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GASIFICATION ADVANTAGES:

Wide range of
biomass and waste

Versatility (EE, TE,
steam, H2 green, ...

High energy

Modularity efficiency (>65%)
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APPLICATION TO THE
(QLIVE OIL SECTOR IN
»PAIN

Circular economy
Bioeconomy
Self-production
Costs reduction

Sustainability

o 0O 0 0 0 O

Marketing



(QUR PROJECT BASED
(ON OLIVE OIL
INDUSTRY BIOMASS
(>ASIFICATION

Q
Q
Q
Q

Q

Q

Input: 7,500 t/a OGS
Syngas power: 4,3 MWt
Energy efficiency: 62,5 %

Net electrical power: 0,8
MW

Thermal power = 2,4 MWt
(hot water + exhaust

pipes)

Biochar production: 1,250
t/a



»

Mass balance
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LOT PROJECT

Layout

| 14301 ¢/a Producer
i o Gas Engine
5"3‘;‘:“” I 48500t/ CENTRIFUGACION ALPECHIN
o QGHD 3 FASES 727t/
(70%H)
ACEITE DE (Cooling Tower
e 33431t/ ORlG l
t/afio
1 1.500 t/afio OGHDD
HUESD HUMERD HUESO HUMEDO (60 %H)
COMPRADO 0% H)
(35%H)
SECADO
oUSTRAL i
1.026 kwit
1 AGUA CALIENTE l
{BATIDO REPASO) 14.858 t/a
3.527 t/afio 0G5S
HUESO SECO (10% H)
(10%H)
PELETIZADO
517t/a | D TFiltration System
0GsP
2327 Nm3/h GASIFICACION 7.852t/a 14.858 t/a 6.480t/a
SYNGAS DOWNDRAFT 0GsP 0GSP 0GSP
'Condensate
Removal
System
905 kWe 1127 t/a
ENERGIA ELECTICA BIO-CHAR Dry Ash Char
Removal System/
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PLANT GENERAL VIEW
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MAIN
(ZONCLUSIONS:

« Versatile technology for a wide
range of biomass and waste

« Possibility of using the syngas for
renewable energy generation
or for green H2

+ Obtaining biochar as a by-
product of the process

« Projects based on the new
paradigms of the economy:
circular, bioeconomy

« Alignment with the UN SDGs

@OBIETIVCSTsie
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ADD VALUE FOR THE bicliza

RESIDUAL BIOMASS

Add value for Secured market

A = for dry fatty
biomass = 50 €/t pomace (25
(25 years) years) :
"--:\‘\ /.:’
\“'\_:\\ 4/"/
) "‘\_\ /_/"
Reduction of 7/\ \ Total self-
particulate AN production of EE
emissions info the / \ and possibility of
atmosphere / ht sale of surpluses
78N
N\
b
N

applications

/ \
// TE generation for
/

drying or other \\
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THANKS FOR YCQUR
ATTENTION!

direccion@bioliza.es

T.00 34 678 50 65 12

https://www.linkedin.com/in/josea

ntonioacal/
https://twitter.com/LaCal BIOLIZA




