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Proceso Tipico de Extraccion de Aceite de Palma

Una extractoraestandar de 50 toneladas de FFB/h en SEA produce aproximadamente 520 toneladas de POME liquidoy 220
toneladas de EFB (racimos de fruta vacios) sélidos como efluente del molino a diario.

60 ton FFB/h Mill 80% Olein
1,000 ton FFB/20-hrs Extraction rate 20% to FFB 160 ton Olein/20 h
100% 100% 40 ton Sterin/20 h

_ _ 200 ton PW/20h
Palm Oil Mill 20% Fractination

Plantation

Fresh Fruit Bunch (FFB)

‘ Refinery \

|

220 ton EFB/20h .
Empty Fruit Bunch : g . .
o 122% (EFB) Clarification Crude Palm Ol
plomass Ko ‘ soller \ 200 ton CPO/20h to Refinery
20%

120 ton Nuts/20h to PKO 140 ton Fibres/20h to Boiler
12% 14% POME

‘ Effluent \
S o L I M E C G.'_m’.\ fﬁigg}i@? :goo/o ton Waste/20h to Effluent Pond




Etapas de las Péerdidas de Aceite

&

Volume  Oilin Oil loss  Range of oil
(kg) sample on FFB loss on FFB
(%) (%) (%)
1. Condensate 16 16 0.16 0.12-0.64
2.  Oil in empty bunches 23 23 0.41 0.35-0.51
3.  Fruits trapped in empty bunches 23 23 0.02 0.01 - 0.04
4.  Unstripped bunches* - : 0.03 0.02 - 0.60
5. Fibre 12 12 0.48 0.45-0.76
6.  Nuts 13 13 0.07 0.05-0.09
7.  Sludge 45 45 0.45 0.40 - 0.60
8.  Washings & spillage 20 20 0.14 0.13-0.26
Total oil loss/FFB 1.76 1.53-3.50
Oil recovered/FFB (OER) 20.00 20.00
Total oil in FFB/Total losses + OER) 21.76 21.53 - 23.50
Efficiency (OER/Total losses x 100) 91.90 92,89 - 85.11
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Portafolio GEA

Conventional

process CPO

ECOD- washingin

process the mill

E Brush strainer Two and three-phase decanters

Chemicadl

Oil recovery refining

from

Po M E combined CPO

Crude oil washing and
degumming i
the refinery Nozzle separators Purifier CPO Washing
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Clarificacion Estatica con Decanter de 3 fases

JTe Dilution water \l/ \‘/
SI u d e D e-Oi I i n Vibrating screen Buffer tank
g g Live steam 1
> N o
| |
v
Fibres Pump
S
Sand trap
| YoV
Dilution water: 20-40% to FFB Desander
2l | |
< hid Steljam Steam h
_ ~ Live s:an? Condensate Condensate
Feed temperature: 90-95 C . - .
Sand 9 Sludge tank Vertical clarifier Oil tank
Oil content: 5-8 v/v% 3 FE
. Vacuum drier
Emulsion: <5v/iv% Live sraam _
— ﬁ% | GEA topd decanter
Water content:  43-60 v/v% ’I"-=- e
I-- - g < Purifier
Dirt content: 30-45 v/v % —_
Feed tank ‘ \
Qil
v v J
Cake Waste water
to effluent > Qil to storage
v
Pump
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Clarificacion Estatica o

Composicion de Alimentacion
Tipica

Feed temperature: 90-95 C
Oil content: 5-8 v/iv%
Emulsion: <5 v/iv%
Water content: 43-60 v/v %
Dirt content: 30-45 v/v %
Wolo

Is

N D

<8 w/w¥%
85-87 w/w %
5-6 w/w¥%

)

4

(e

I
l

i

Feed
Solids
Water
Palm oil

WM -
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Desempeiio y Garantias

CA 501-05-50 decanter

Capacity up to 25 m3/h
Light Phase (spin test) (%)

o]] 40-70

Emuls 5-10

Water 20-51

Dirt 4-10
Heavy Phase (spintest) (%)

Qil O

Emuls fraces

Water 60-70

Dirt 30-40
Heavy Phase (lab) (w/w %)

Water 91-93
NOS 6-8
Cake (lab) (w/w %)

Light P

Heavy P

(

i
_%
—_— :

i

!
v

il

A e,

Feed

o

S

Feed Parameters

Feed temperature: 90-95 C

Oil content:
Emulsion:
Water content:

Dirt content:

SOLIMEC

5-8 viv

<5v/iv
43-60v/v%
30-45v/v%
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Clarifjcacién 100% Dinamica

Dilution water |
~s Vibrating screen J
Buffer tank
> Live steam
e = 1.
v >
Fibres
Pump
-
i/ —> =
A/ E Desander ~
o —> Live steam
Sand trap — —_—
Dilution water: app. 10% to
Feed tank
i Sand
=
I"El' GEA CPO decanter
9. Juni 2026 === 12
I
— v :
Feed temperature: 90-95 C ‘ Steam Purifier Vacuum drier
Qil content: 20-30 v/v% oIl ? g _
Pump
Light Solids / Emulsion: <5 v/v%
Water content: 25-40v/v % condensate > Ol to storage
\V Reheating tank

Dirt content: 30-40v/v% A

Cake Waste water

to effluent Oil Losses < 10 gr/lt
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Desempeiio y Garantias

CA 501-05-50 Decanter

1 -13 m3/h

Capacity
Feed Flow @ 90 °C (v/v%)

Qil 20-30

Light Solids / Emulsion <5

Water Content 25-40

Heavy Solids 30-40

Light Phase (Oil)

Qil 97-100% (v/v)

Light Solids / Emulsion traces

Water <1,5% (w/w%)

Heavy Solids <2% (v/v)

Heavy Phase (Water)

Water 80-90 (v/v)
20-30 (v/v)
Cake (lab) (w/w %)

Heavy Solids

71-72 % (w/w)
23-27 % (w/w)

Perdidas de Aceite < 'IQ gr/it

Ught phase Hezwy phase \\
LiEht solids, [Water, Hesrey Water, |kt s olid 5, [Water, Heawy Water,
b o |l e[ T bugy Peni [solls vl [DCOT
00 0 19 07 00 00 &0 100 410 3n
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Nueva Serie - GEA Palm Oil Pro

Robusto, flexible y eficiente.

9. Juni 2026 GEA palm oil Decanter pro 3200

GEA palm oil Decanter pro G000

S

Il CONGRESO
PALMERO MEXICANO
pro 2200 pro 3200 CA B0 pro G000
Bowl
g-¥olume 1E0m? Jo0m? o4 Z2m? B63m?
Spead A8 rpm 2400 rpm 3000 rpm 32530 rpm
gforca [z] 3860 g 3900 g 2913 g 3130 g
Wiling cepacity FFB/h 201 40t 01 ot
Optimum capacity undearflow up to 10 m¥fh up to 20 m¥fh up ta 23 mifh up to 33 mih
Optemum capacity crude oil* up to 6.3 m¥h up to 11 m#fh e to 13 mifh up to 23 m3h
Bowd drive
Rating 13 kW {with VFD) 15-16.3 kW {with VFD) 37 KW {with VFD) 43 kW [with VD)
opead at 50 Hz { 60 Hz 3000 rpm | 360D rpm 3000 rpm | 360D rpm J000 rpm | 3600 rpm 1200 rpm J 1800 rpm
Scroll Drive
Rating DOL22kWat 30 Hz fwith  "DOL 2.2 KW at 30 Hz [ with DOL 1T kW et 30 Hz [ with
VED 17 - B7 Hz max. 31 kW™ VFD 17 - BV Hz max. 3.1 kW na.  VFD 7 - 37 Hz max 13 kW
Decanter dimensions and weight
Length 2630 mm {1047) 2810 mm (1157 673 mm (1437 4240 mm (167)
Width FBO (377) B30 mm (337 1100 mm {447) 1280 mm (317)
Haight 1130 (457 1200 mm {477) 1743 mm (687 1600 mm (637
Weight 1140 kg (25313 Ib) 1270 kg {374E Ib) 3600 kg (7937 Iy 3900 kg (11,244 |b)

*0il in fead approw. 20 - 30% oil

SOLIMEC

Engineering
for a better
world.




Clarificacion Estaticacon
centrifugas de Boquillade 3 fases

R

ap
Dilution water: 20-40% to L Liyistoa

<
Pump
Sand

Dilution water to

balance tank Rotary brush strainer
Feed temperature: 90-95 C Shasan N, I
Oil content: 5-8 v/v% Ul

. Feed tank i Nozzle separat

Emulsion: <5vivys Fibres

Water content: 43-60v/v%
Dirt content: 30-45v/v%

Engineering
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Diseno de 3 fases de la Qi\
centrifugas de boquillas

1 Product feed
2 Disk stack
3 Tubes

4 Concentrate chamber

5 Nozzles

6 Centripetal pump

for light phase

7 Discharge of light phase
8 Centripetal pump

for medium phase

9 Discharge of medium phase

Motor = 45 Kw (VDC-60-01-137)
Up to 25 m"3/h

S 0 L I M E C G-'_m'-\ R https://congreso.femexpalma.com.mx/

world.
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Desempeno y Garantias 0\

Capacity @ 95°C @ <8% Oil Feed Light Phase Water Phase Nozzle Phase
(v/v) up to 25 m3/h 4 '
Light Phase (spin test) (vol/vol %)
QOil 80-90%
Insoluble Solids (Light) 5-10%
Water 1-5%
Water /Medium Phase (vol/vol%)
Qil (0)4
Insoluble Solids (Light) 3-20 %
Water 80-90 %

;i— S =10n \ :

[ In20°C

Heavy / Nozzle Phase (vol /vol%)
Qil 0%
Insoluble Solids (Heavy) 20-50 %
Water 80-50 %

Oil Losses in Nozzle Phase (Soxhlet - w/w%)

Oil in Nozzle discharge on dry
Matter

oM Nereds Cledie e G lees So LIM Ec G-'_m’-\ f%'.;fg}rt@? https://congreso.femexpalma.com.mx/
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VDC-60-01-137 Centrifugas de Boquillas

Capacity @ 95°C @ <8% Oil (v/v) up to 25 m¥h N i
Oil Losses in Nozzle Phase (Soxhlet - w/w%) Perd Id as d e Acelllle o

Oil Nozzle discharge on dry Matter

pb! AAEOBA T AAA 7 < 0,9% [w/w]
Oil in Nozzle discharge on wet base

Light Phase Water Phase

AA®BID A AA&IEI OA

-
O
—<]>°

< 9[gr/lt]

P! AABOAGARAA < 10 % [w/w]

SOLIMEC =R

world.
FIELD EXPERIENCE SOXHLET

A B C D E E €] H 1 J K L M N

Peso del Peso del | Peso 9 : : . Q .
Capsula + Capsula + YoAceilte Base| Ratio Aceite YoAceite
Capsula Agua % de Balon + del .
Muestra Humeda Muestra ] ) Humeda en litro de |[Base Seca

(ar] [ar] Seca [gr] removida ([Humedad Aceite [ Balon T Efluente [gr/l] e

[or] o] | [gr] o 0 o
228,07 177,64 179,7 48,37 0,9591513 109,11 | 108,94 0,34% 3,37 8,25%
227,68 177,61 182,15 45,53 0,9093269 102,51 102,07 0,88% 8,79 9,69%

Perdidas de aceite Equivalentes:

- 0,34 -0,88% [qgr/gr] en base humeda
- Equivalente a 3-9 gr/lt

-08% -10% en base seca[gr/gr]

18



GEA MOREZ High Speed Nozzle g&\

Separator for POME Recovery

[?e-oiling of POME (Palm Oil Mill Effluent)

A
A

> I I I

SOLIMEC [(€;=a%#

Feed Light Phase Nozzle Phase

Capacity: up to 22 m3/h

Feed temperature: min. 95 C and 3 hours
retention time before feeding

Qil content in feed: > 1% free oil - max. 4 %
NOS in feed: <<10% or 30% by volume

Qil quality discharge: 50 — 80 % free oil

Oil losses in nozzle discharge: 0.6 - 0.8 % on
sample (Aceite en base Himeda - w/w)

https://congreso.femexpalma.com.mx/
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Pretratamiento de
materias primas
para produccion

de saf /hvo

PALMERO (pre2fuel)
MEXICANO
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Sustainable Aviation Fuel (SAF) O\

Aviation has made a commitment to attaining net-zero
emissions by 2050

* The aviation sector currently contributes 2-3% of global
carbon emissions, and if no action is taken, this
percentage is projected to exceed 20% by 2050

* To achieve the aviation industry's objective of net-zero
emissions by 2050, sustainable aviation fuel (SAF) plays
a crucial role

« SAF is a liquid fuel currently used in commercial
aviation which reduces CO2 emissions by up to 80%. It
can be produced from a number of sources (feedstock)
including waste oil and fats, green and municipal waste
and non-food crops

* Demand will reach 7 billion gallons, or 5% of global jet

fuel demand by 2030.

S 0 LIME c G-'_m’-\ féf}:&f&i@? https://congreso.femexpalma.com.mx/
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POME Z Waste and residues
according to ISCCguidelines

Sterilizer :
Loading : : : Press Settling Crude : Vacuum
FFB > > > : > > . » CP
s Ramp m;:ga'; » Stripper Digester »| Press Liquor Screen — Tenk Oil » Purifier » Dev 0
r'y

Sludge

. L 4
Light Phase

(goes either (Screen)

back to v
‘ ‘screen” or
Sterilizer directly to S‘lrudge
Condensate “settling tank") ank

(source of v

POME) _ Centrifuge

| / Decanter

Heavy Phase
(source of POME)
y 4
Oil Recovery

(from pond or from other pathways prior to the pond)

Palm Oil Mill with Horizontal Sterilizer (approximate figures) Palm Oil Mill with Vertical Sterilizer (approximate figures)

Oil content of sterilizer condensate 0.5 kg/ton FFB' - 2.1 kg/ton FFB? Oil content of sterilizer condensate 0.5 kg/ton FFB' — 17 4 kg/ton FFB?
Oil content of heavy phase 1.6 kg/ton FFB? - 5.5 kg/ton FFB? Oil content of heavy phase 5.5 kg'ton FFB® - 11.4 kg/ton FFB?
Total POME oil content 2.1 kg/ton FFB - 7.6 kg/ton FFB Total POME oil content 6 kg/ton FFB - 28.8 kg/ton FFB

Engineering
for a better

ISCC: International Sustainability and Carbon Certification system S 0 L I M E C G — l\

world.




POME Z Waste and residues
according to ISCC guidelines )

- Sterilizer
FFBs —» 9 # (horizontal

Press Settling Crude Vacuum » CPO
Ramp or vertical)

Stripper * Digester »| Press Liquor »| Screen " Tank Oil » Purifier Bever

\ 4
\ 4

EFBs

Y
EFB
Shredder &
Press

Pressed
Fibers
(e.g. for
boiler fuel)

EFB Liquor

Y
Liquor
Tank

EFB Liquor

h 4

Oil Recovery
(from pond or from other pathways prior to the pond)

Palm Oil Mill with Horizontal Sterilizer (approximate figures) Palm Oil Mill with Vertical Sterilizer (approximate figures)

Amount of EFBs generated 230 kghton FFB? Amount of EFBs generated 230 kg/ton FFB?
Oil content of EFBs 4.5 kg/ton FFB' - 6.7 kg/ton FFB? Oil content of EFBs 4.5 kg/ton FFB' - 10.1 kg/ton FFB?

Engineering
for a better

SOLIMEC ===\

world.




Feedstocks with low CO2 emission o\

f \ 1T/ \ |
rz;?g:f::f?::aii:’e:;:_}:l Palm Oil MiII_Efﬂuent (POME) Biu!'nass of wastes and
waste & Empty Fruit Bunches (EFB) residues from forestry
S JAL\® 7 A J4
* Brown grease / grease trap fat *  POME oil *  Crudetall oil (CTO)
* Food waste * EFBoil
*  Fatty acids
*  Pressed palm fiber oil (PPF Qil) y " r,
*» Spentbleaching earth oil
+  Transesterification residues Used Cooking Oil (UCO) Animal fats
(TER)
*  Waste/residues from processing .- S——
of vegetable or animal oil
(specification of raw materialor | * UCO * Animal by-products
crop) * UCO entirely of veg. origin (category 1 & 2)
* Animal fats from rendering
(category 1 & 2)

S 0 LIME c G-'_m'-\ HASMS  hitps://congreso.femexpalma.com.mx/

world.
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Definition of Hydrotreated vegetable olls

1st Generation Biofuel 2nd Generation Biofuel PALMEROMEXICANO

Renewable Diesel

Bio Diesel

B100

147 90%
KEmissions reduction Emissions reduction

Source: www.sennder.com

HVO is also known by the term "Hydroprocessed Esters and Fatty Acids" (HEFA).
Additionally, other terms used to refer to the primary HVO product include "Hydrogenation Derived Renewable Diesel" (HDRD), "Non Ester

Renewable Diesel," "Renewable Hydrocarbon Diesel," "Hydro-generated Biodiesel" (HBD), and "Green Diesel."
The European standard EN 15940 defines HVO as "Paraffinic Diesel Fuel from Hydrotreatment.”

26



Overview FAME vs HVO D

Il CONGRESO
PALMERO MEXICANO

SVO
STRAIGHT VEGETABLE OIL

BDF

Rapeseed, Soybean, Palm Oil,Corn Qll, ‘ Methyl esterification treatment IE FAME

Other cooking oil (FATTY ACID METHYL ESTERS)

POME

A4

INEDIBLE

A 4

Jatropha OIll & UcoO | HVO \

Other Seaweeds | (Used Cooking Oil) ‘ Hydrogenation ‘ E (HYDROTREATED VEGETABLE OIL)

https://congreso.femexpalma.com.mx/
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GEA pre2Fuel

Raw materials need to be pretreated

Used Cooking Oils
(UCO)

-

Animal Fats

e

Carinata Oil

|7}
Palm Qil Mill Effluent
(POME)

Pre-treatment Hydrotreating

28

HVO = Hydrotreated vegetable oils - Also called rRenewable Diesel6
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GEA pre2Fuel

Il CONGRESO
PALMERO MEXICANO

Conventional process for HVO pre-treatment - basically 3-stages

Treated oil
for HVO
processing

Crude oil M PE-Filtration

Degumming Bleaching

Eliminates poly- Reduces phosphor Eliminates metals

ethylen and metals and residual
phosphor

Standard specs for treated oil: <50 ppm PE, < 3 ppm phosphor, <5 ppm total metals, <0,05%
insoluble impurities




GEA pre2Fuel oD

Il CONGRESO
PALMERO MEXICANO

The better HVO pre-treatment

. Treated oil for
Crude oil d PE-Filtration ’ ~ HVO
processing
Two process stages instead of three:
No bleaching earth purchase

Eliminates poly- Eliminates phosphor No bleaching earth handling
ethylen and metals No bleaching earth disposal
No oil losses in spent bleaching earth

y

Phosphor Metals

Used cooking oil Less CO, emissions

Animal fat- Cat 1
Animal fat - Cat 1*
Animal fat - Cat 2
Animal fat - Cat 3

POME-Qil
Edible vegetable oil <3 ppm
Acid oil

>10 ppm

*Feedstock with extremely high N, metals
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Conclusion 6

1. Clarificacion Estatica con recuperacion de aceite de Fondo de Tanque (Contenido de aceite < 8%)
- Alta dilucién, 20-40% a FFB. Por lo tanto, mds efluentes y consumo de vapor vs clarificacion dinamica.

- Mayor FFA en CPO debido a una exposicion prolongada a la humedad y la temperatura vs clarificacion dinadmica.
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Conclusion

2. Clarificacion dinamica 100%

- Baja Dilucion, aproximada 10% a FFB. Por lo tanto, menos efluentes y consumo de vapor vs Clarificacion estatica

- Menor FFA en el CPO debido ala exposicién reducida a la humedad y temperatura

- Uso de pre-clarificador permite reducir el contenido de aceite en la alimentacion del Decanter a un nivel < 20% (v/v),
incrementando la capacidad de alimentacion.

. Decanter:

V Las pérdidas de aceite en la fase acuosa / intermedia se reducen a niveles inferiores a < 1% (w/w ) =<10
gr/l, evitando la necesidad de equipos adicionales posteriores que incrementan el CAPEX y el OPEX del
proyecto

V Perdidas de aceite en torta de sélidos < 4% (w/w) en base hUmeda

V Capacidades de planta extractora entre 15-60 Ton FFB/h

3. Mas sostenibilidad en Sinergia con GEA pre2fuel

Es el mejor pretratamiento de las materias primas en la produccion de HVO, ya que puede ahorrar hasta la mitad del
OPEX debido a la eliminacién del uso de tierras de blanqueo y pérdidas adicionales de aceite. POME y UCO son materias

primas (no alimentarias) con bajas emisiones de CO2 y son una fuente importante para el "Diésel Renovable".
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Graclas

Losesperamos ennuestro
stand Diamond No. 6

@ +57-310 319 6130 / +57-3204985819

@ david.panche@gea.com/
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David Panche | Linkedln.
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