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Proceso de 
extracción



Proceso Típico de Extracción de Aceite de Palma 

9. Juni 2026 6

Una extractora estándar de 50 toneladas de FFB/h en SEA produce aproximadamente 520 toneladas de POME líquido y 220 
toneladas de EFB (racimos de fruta vacíos) sólidos como efluente del molino a diario.
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Etapas de las Pérdidas de Aceite
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Portafolio GEA
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Conventional
process

Oil recovery 
from 

POME
Crude oil

process

ECOD-
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Chemical
refining
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Combined CPO 
washing and 

degumming in 
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Two and three-phase decanters

Nozzle separators CPO Washing

De-sanding systems Brush strainer
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Clarificación Estática con Decanter de 3 fases
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Sludge De-oiling

ÁFeed temperature:  90–95 C̄

ÁOil content:             5-8  v/v %

ÁEmulsion:                < 5  v/v %

ÁWater content:       43-60 v/v %

ÁDirt content:           30-45 v/v %

ÁDilution water: 20-40% to FFB



Clarificación Estática
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Feed temperature:  90–95    C̄
Oil content:    5-8   v/v %
Emulsion: < 5      v/v %
Water content:      43-60  v/v %
Dirt content: 30-45  v/v %
Lab:
Oil: < 8     w/w  %
Water: 85-87 w/w  %
NOS:   5-6    w/w %

oComposición de Alimentación 
Típica



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

Oil 40-70
Emuls 5 - 10
Water 20-51
Dirt 4 - 10

Heavy Phase (spintest) (%)
Oil 0
Emuls traces
Water 60-70
Dirt 30-40

Heavy Phase (lab) (w/w %)
Oil (Approx. 10 gr/l) <1% OWB
Water 91-93 
NOS 6-8

Cake (lab) (w/w %)
Oil < 4% OWB
Water 71-72
NOS 23-27

oCA 501-05-50 decanter FeedLight P Heavy P

Cake

ÁFeed temperature:  90–95 ̄ C
ÁOil content:             5-8  v/v %
ÁEmulsion:                < 5  v/v %
ÁWater content:       43-60 v/v %
ÁDirt content:           30-45 v/v %

Feed Parameters



Clarificación 100% Dinámica

9. Juni 2026 12

ÁFeed temperature:       90–95 C̄
ÁOil content:                  20-30  v/v %
ÁLight Solids / Emulsion:  < 5  v/v %
ÁWater content:              25-40 v/v %
ÁDirt content:                 30-40 v/v %

ÁDilution water: app. 10% to
FFB

Oil Losses < 10 gr/lt
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Capacity 11 - 13 m³/h
Feed Flow @ 90 °C (v/v%)

Oil 20-30
Light Solids / Emulsion < 5 
Water Content 25-40
Heavy Solids 30 - 40

Light Phase (Oil)
Oil 97-100% (v/v)
Light Solids / Emulsion traces
Water < 1,5% (w/w%)
Heavy Solids < 2% (v/v)

Heavy Phase (Water)
Oil (Max 10gr/lt) <1 % (w/w)-OWB
Water 80-90 (v/v)
Heavy Solids 20-30 (v/v)

Cake (lab) (w/w %)
Oil < 4 % (w/w)-Wet
Water 71-72 % (w/w)
NOS 23-27 % (w/w)

o CA 501-05-50 Decanter

Desempeño y Garantías
Perdidas de Aceite < 10 gr/lt



Nueva Serie - GEA Palm Oil Pro
Robusto, flexible y eficiente.
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ÁFeed temperature:  90–95 C̄
ÁOil content:             5-8  v/v %
ÁEmulsion:                < 5  v/v %
ÁWater content:       43-60 v/v %
ÁDirt content:           30-45 v/v %

ÁDilution water: 20-40% to
FFB

Clarificación Estática con 
centrifugas de Boquilla de 3 fases
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Diseño de 3 fases de la 
centrífugas de boquillas

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

Feed
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Capacity @ 95°C @ <8% Oil 
(v/v) up to 25 m³/h

Light Phase (spin test) (vol/vol %)
Oil 80-90%

Insoluble Solids (Light) 5 – 10 %

Water 1-5 %

Water /Medium Phase (vol/vol%)

Oil 0%

Insoluble Solids (Light) 3-20 %

Water 80-90 %

Heavy / Nozzle Phase (vol /vol%)

Oil 0 %

Insoluble Solids (Heavy) 20-50 %

Water 80-50 %

Oil Losses in Nozzle Phase (Soxhlet - w/w%)
Oil in Nozzle discharge on dry 
Matter 14 %

Oil in Nozzle discharge on wet base 1 %

o VDC- 60-01-137 Nozzle Machine

Feed Light Phase Water Phase Nozzle Phase

Desempeño y Garantías
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Perdidas de Aceite
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Capacity @ 95°C @ <8% Oil (v/v) up to 25 m³/h

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

Oil Nozzle discharge on dry Matter 14  %
Oil in Nozzle discharge on wet base 1 %

Feed Light Phase Water Phase Heavy/Nozzle Phase

VDC-60-01-137 Centrífugas de Boquillas

Ϸ!ÃÅÉÔÅ"ÁÓÅ(ĭÍÅÄÁ
ĭ

<  0,9% [w/w]

!ÃÅÉÔÅ%ÎÌÉÔÒÏÄÅ%ÆÌÕÅÎÔÅ
ĭ

<  9 [gr/lt]

Ϸ!ÃÅÉÔÅ%Î"ÁÓÅ3ÅÃÁ <  10 % [w/w]

A B C D E F G H I J K L M N O

Capsula + 

Muestra Humeda 

[gr]

Capsula 

[gr]

Muestra 

Humeda 

[gr]

Volumen 

Equivalent

e [lt]

Capsula + 

Muestra 

Seca [gr]

Peso del 

Agua 

removida 

[gr]

% de 

Humedad

Muestra 

Seca 

[gr]

Peso del 

Balon + 

Aceite 

[gr]

Peso 

del 

Balon 

[gr]

Peso del 

Aceite 

[gr]

%Aceite Base 

Humeda 

[gr/gr]

Ratio Aceite 

en litro de 

Efluente [gr/lt]

%Aceite 

Base Seca 

[gr/gr]

% Solidos 

Secos No 

Aceitosos 

(%SSNA)

228,07 177,64 50,43 0,0504 179,7 48,37 0,9591513 2,06 109,11 108,94 0,17 0,34% 3,37 8,25% 3,75%

227,68 177,61 50,07 0,0501 182,15 45,53 0,9093269 4,54 102,51 102,07 0,44 0,88% 8,79 9,69% 8,19%

SOXHLET

Densidad 

del Agua

Perdidas de aceite Equivalentes:

- 0,34 -0,88% [gr/gr] en base húmeda

- Equivalente a 3-9 gr/lt

- o 8% - 10% en base seca [gr/gr]

FIELD EXPERIENCE

1000 gr/lt



GEA MORE ŽHigh Speed Nozzle 
Separator for POME Recovery
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Feed Light Phase Nozzle Phase

De-oiling of POME (Palm Oil Mill Effluent)
Á Capacity: up to 22 m³/h
Á Feed temperature: min. 95 C̀ and 3 hours 

retention time before feeding
Á Oil content in feed: > 1% free oil - max. 4 %
Á NOS in feed: << 10% or 30% by volume
Á Oil quality discharge: 50 – 80 % free oil
Á Oil losses in nozzle discharge: 0.6 - 0.8 % on 

sample (Aceite en base Húmeda - w/w)
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Pretratamiento de 
materias primas 
para producción 
de saf /hvo
(pre2fuel)



Sustainable Aviation Fuel (SAF)
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• 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.

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

https://congreso.femexpalma.com.mx/
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POME ŽWaste and residues
according to ISCC guidelines
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ISCC: International Sustainability and Carbon Certification system



POME ŽWaste and residues 
according to ISCC guidelines
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Feedstocks with low CO2 emission
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Definition of Hydrotreated vegetable oils
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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."

1st Generation Biofuel 2nd Generation Biofuel

B100

Bio Diesel

74%
Emissions reduction

Renewable Diesel

Source: www.sennder.com

Renewable Diesel

HV
O

90%
Emissions reduction



Overview FAME vs HVO
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GEA pre2Fuel
Raw materials need to be pretreated
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Used Cooking Oils
(UCO)

Animal Fats

Carinata Oil

Air Sector

Land Sector

Maritime Sector

Palm Oil Mill Effluent
(POME)

Pre-treatment Hydrotreating

HVO = Hydrotreated vegetable oils - Also called гRenewable Dieselб



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

PE-FiltrationCrude oil Degumming Bleaching
Treated oil
for HVO 
processing

Eliminates poly-
ethylen

Reduces phosphor
and metals

Eliminates 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



GEA pre2Fuel
The better HVO pre-treatment

*Feedstock with extremely high N, metals

Phosphor Metals

Used cooking oil

Animal fat - Cat 1

Animal fat - Cat 1*

Animal fat - Cat 2

Animal fat - Cat 3

POME-Oil

Edible vegetable oil

Acid oil

< 3 ppm
< 10 ppm
> 10 ppm

Two process stages instead of three:
ÁNo bleaching earth purchase
ÁNo bleaching earth handling
ÁNo bleaching earth disposal
ÁNo oil losses in spent bleaching earth
ÁLess CO2 emissions

PE-FiltrationCrude oil PRE2FUEL
Treated oil for 
HVO 
processing

Eliminates poly-
ethylen

Eliminates phosphor
and metals



GEA pre2Fuel
The better HVO pre-treatment

31



Conclusión
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1. Clarificación Estática con recuperación de aceite de Fondo de Tanque (Contenido de aceite < 8%)
- Alta dilución, 20-40% a FFB. Por lo tanto, más efluentes y consumo de vapor vs clarificación dinámica.
- Mayor FFA en CPO debido a una exposición prolongada a la humedad y la temperatura vs clarificación dinámica. 

• Manejo de Altos contenidos de Sólidos (30-45 % v/v)
• Aplica en clarificación dinámica (Contenido de Aceite 20-

30%)  y estática (Aceite 5-8% v/v)
• Perdidas de aceite en la fase pesada o boquillas < 1 % w/w 

OWB
• Concentración de aceite entre (40-70% v/v)
• Descargas de fases por gravedad
• Torta de solidos con humedad entre 70-72% w/w, no 

bombeable

• Capacidad reducida de manejo de sólidos (20-35 % v/v)
• Aplica para sistemas de clarificación estática y recuperación de 

aceite de POME, que manejan contenidos de  aceite libre entre 1% 
v/v y  8% v/v

• Perdidas de aceite en la fase pesada o boquillas < 1 % w/w OWB
• Mayor concentración de aceite (80-90 % v/v) debido a mayor 

fuerza G
• Descarga de Fase liviana e intermedia a presión, sin necesidad de 

bomba auxiliar.
• Descarga de Fase pesada o de Boquillas como lodo bombeable , 

que permite mantener el suministro de materia orgánica a las 
lagunas de oxidación, sin afectar la producción de Biogas.

• Necesidad de cepillo rotativo para control de partículas > 0,5 mm

Nozzle SeparatorDecanter

https://congreso.femexpalma.com.mx


Conclusión
2. Clarificación dinámica 100%
- Baja Dilución, aproximada 10% a FFB. Por lo tanto, menos efluentes y consumo de vapor vs Clarificación estática

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

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

I. Decanter:

VLas 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

VPerdidas de aceite en torta de sólidos < 4% (w/w) en base húmeda

VCapacidades de planta extractora entre 15-60 Ton FFB/h

3. Más sostenibilidad en Sinergia con GEA pre2fuel
Es el mejor pretratamiento de las materias primas en la producción de HVO, ya que puede ahorrar hasta la mitad del

OPEX debido a la eliminación 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".



GEA.com
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