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+ 4000 PSA WORLDWIDE

+ 60 COUNTRIES

+ 14 PROCESSES FOR GASES
— 11 PATENTS

+150 STAFF MEMBERS
— incl. +9 PhD

WHERE WE ARE
PORTUGAL (HQ)
NORTH AMERICA
CENTRAL EUR
BRAZIL
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Sysadvance in “1 min”

Served Industries & Sectors
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Sysadvance in “1 min”

Renewable Gas Plants
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Cyclic Adsorption Process

How does it works?

The Skarstrom PSA Cycle:

> Adsorption: Feed gas enters; target gas passes while
impurities are adsorbed

> Depressurization: Pressure is lowered to release
adsorbed impurities

> Purge/Vacuum: Small flow of product gas/vacuum cleans
residual impurities

> Repressurization: Bed is brought back to operating
pressure for next cycle
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Anaerobic Digestion vs. Landfill Gas

2 Technologies for Distinct Applications

[ ][ wic perrormance |
Anaerobic Digestion Landfill Gas Upgrading

MODEL: AD 500 MODEL: LF HP 1500
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Anaerobic Digestion

4-columns VPSA
system and

Cooling
&

Utilities @1 | R Y I ._

re Biogas
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ion
Filtration|Cooling]| Desulphuriza

Dewatering tion
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METHAGENES

Anaerobic Digestion

BIOGAS
360 Nm3/h

FEEDSTOCK
10.000 tons/yr (potato peels)

BIOMETHANE
1,2 MCM/yr (self consumption)

GHG EMISSIONS
1200 tons fyr

avoided

www.forumdobiogas.com.br

PEPSICO | TURKIYE

11 e 12 de Agosto de 2026

Some References
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METHAGENES

Anaerobic Digestion

BIOGAS
750 Nm3/h

FEEDSTOCK
Cow Manure

BIOMETHANE
3 MCM/yr (Grid Injection)

www.forumdobiogas.com.br

NORTHERN BG | IOWA USA

Some References

11 e 12 de Agosto de 2026
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METHAGENES

Anaerobic Digestion

BIOGAS
3000 Nm3/h

FEEDSTOCK
Chicken Manure

BIOMETHANE
12 MCM/yr (MP Grid Injection)

www.forumdobiogas.com.br

11 e 12 de Agosto de 2026

BOVOGAS | LATVIA

Some References
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Anaerobic Digestion vs. Landfill Gas

2 Technologies for Distinct Applications

[ ][ wic perrormance |
Anaerobic Digestion Landfill Gas Upgrading

MODEL: AD 500 MODEL: LF HP 1500
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METHAGENEE

Landfill Gas Upgrading

1st Stage VPSA
v Comp biogas Vessel
/ v 4-cols K-VPSA
v Vacuum pumps
J Interm. product vess@nd Stage VPSA
T v 4-cols EQ-VPSA
v Vacuum pumps
v Biomethane Recompression
v Biomethane Storage (delivery @ 8 barg)

Biomethane Conditioning
i v Additional Storage for Virtual Pip
FhA / v Gas Ultra-Drying for Virtual Pipell

Pre-treatment ] :
v Cl/FLExtra Polishers ANP Require

v Blower
v Dewatering<1% Biogas Comp.
ppmv H20 <0,1% . o
v Special TSA: j OI[/VOC s MCC' Coohng & — Offgas Treat'ment )
- Silox. <5 mg/ Polisher utiliti v TOX for VOC's destruction
m3 ilities
-VOCs <25 mg/ v Chiller and Dry Cooler

m3vww.forumdobiogas.com.br 4 !‘;\nnsérlil.lglﬁ Bq@t&mﬁigto de 2026 Aiogé.s



Patented Technology
METHAG

Landfill Gas Upgradmg

v Dual-stage VPSA for landfill gas purification
v Patent filed in Brazil in 2019

v Grant awarded by MDIC/INPI in 2025

29027A1
a9) United States
a2 Patent Appllcatlon Publication (o) Pub. No.: US 2021/0229027 A1
2

...... BOID 53/0476 (2013.01); BOID
2259/40075 (2013.01); €0

Inventors: Patrick DA §
Conde (PT):

R 01D 2259/414

3/308 (2013.01); BOID

3 1) BOID 2259/40081
(2013.01); BOID 2257/102 (2013.01); BOID

Appl. No:  15/734,803 S1/10 (2013.01)

PCT Filed:  Jun. 14, 2019
57) ABSTRACT
PCT No, PCT/IB2019/054996
§ 371 @XD A multi-stage process to remove contaminant gases from
e 2020 streams is provided. The present technology is
ive solution to recover and purify biogas by use of

Foreign Application Priority Data ess having at least two pressure swing adsorption
.

ey
it

REPUBLICA FEDERATIVA DO BRASIL
MINISTERIO DO DESENVOLVIMENTO, INDUSTRIA, COMERCIO E SERVIGOS
INSTITUTO NACIONAL DA PROPRIEDADE INDUSTRIAL

CARTA PATENTE N° BR 112020025549-1

O INSTITUTO NACIONAL DA PROPRIEDADE INDUSTRIAL concede a presente PATENTE
DE INVENGAO, que outorga ao seu titular a propriedade da invencao caracterizada neste titulo, em todo o
territorio nacional, garantindo os direitos dela decorrentes, previstos na legislagdo em vigor.

(21) Nimero do Depésito: BR 112020025549-1

(22) Data do Depésito: 14/06/2019

(43) Data da Publicacdo Nacional: 16/03/2021

(51) Classificacéo Internacional: BO1D 53/047; B0O1D 51/00; BO1D 53/00; BO1D 46/00.
(30) Prioridade Unionista: PT 110787 de 14/06/2018.

(54) Titulo: PROCESSO DE ADSORGAO POR OSCILAGAO DE PRESSAO DE MULTIPLOS ESTAGIOS
PARA REMOVER GASES CONTAMINANTES DE FLUXOS DE METANO EM BRUTO

(73) Titular: SYSADVANCE - SISTEMAS DE ENGENHARIA S.A., Pessoa Juridica. Endereco: RUA
COMENDADOR BRANDAO, 461 - BEIRIZ 4495-375 POVOA DE VARZIM, PORTUGAL(PT), Portuguesa

(72) Inventor: PATRICK DA SILVA BARCIA; DANIEL ANTONIO SANTOS SILVA FERREIRA; SiLVIO
DANIEL DA SILVA CARVALHO MONTEIRO.

(87) Publicagdo PCT: WO 2019/239381 de 19/12/2019
Prazo de Validade: 20 (vinte) anos contados a partir de 14/06/2019, observadas as condicdes legais
Expedida em: 21/10/2025

Assinado digitalmente por:

Alexandre Dantas Rodrigues
Diretor de Patentes, Programas de Computador e Topografias de Circuitos Integrados

A3iogas



[ | _] HIGH PERFORMANCE |
bl o 1st PROJECTS | FRANCE & SPAIN

Producing RNG from LFG Since 2018...

PROCESSING CAP
500 Nm3/h

RAW GAS
LANDFILL GAS (up to 14% N2)

BIOMETHANE

France: LP Grid Injection
Spain: BioGNV (250 barg)

www.forumdobiogas.com.br 11 e 12 de Agosto de 2026 Aiogé.s



[ ][ HiGH PERFORMANCE |
ddiels o ORIZON+ASJA | SABARA - MG

Some References

PROCESSING CAP
7500 Nm3/h

3 process trains

RAW GAS
LANDFILL GAS (12% N2)

BIOMETHANE
28 MCM/yr (Virtual Pipeline)

STATUS
Commissioning Q3 2026

www.forumdobiogas.com.br 11 e 12 de Agosto de 2026 ABBiogé.s
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METHAGENEE

Landfill Gas Upgrading

PROCESSING CAP
5000 Nm3/h

1 single process train

RAW GAS
LANDFILL GAS (12% N,)

BIOMETHANE
18 MCM/yr (Grid Injection)

STATUS
Under Construction

www.forumdobiogas.com.br

VIRIDI | NEBRASKA USA

Some References

11 e 12 de Agosto de 2026
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METHAGEN "= SEPARATION & ENERGY EFFICIENCY

T g L Engineering High-Performance Landfill Gas Separation

KINETIC EQUILIBRIUM
SEPARATION SEPARATION

P

f I ~®eoco ~ 0o

LANDFILL . <

PRI
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
REMOVAL
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METHAGEN SEPARATION & ENERGY EFFICIENCY

Landfill Gas Upgrading Opt|m|Z|ng CH4/CO2 and CH4/02 SeleCtiVity

MOLECULAR SIEVE RELATIVE DIFFUSION
RATE (vs. 0,)

GAS FEED

KINETIC
SEPARATION

(1-2 ORDERS OF
MAGNITUDE)

1,000 - 10,000 x
SLOWER
(3-4 ORDERS OF
MAGNITUDE)

BIO
P RNG

GAS CARBON GAS VocC & CO2 REMOVAL PRODUCT
LANDFILL BLOWER FILTER COMPRESSOR SILOXANES COMPRESSOR

REMOVAL



[[] [ ik perrormance

METHAGEN SEPARATION & ENERGY EFFICIENCY

Landfill Gas Upgrading Opt|m|Z|ng CH4/CO2 and CH4/02 SeleCtiVity

FULLY AUTOMATED VOLUMETRIC Relative Micropore Diffusion Rate

UPTAKE MEASUREMENTS SETUP

3 —
KINETIC noe S [
SEPARATION

LANDFILL GAS CARBON GAS VocC & CO2 REMOVAL NRU PRODUCT
BLOWER FILTER COMPRESSOR SILOXANES MODULE COMPRESSOR
REMOVAL
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METHAGEN

Landfill Gas Upgrading

MULTICOMPONENT
BREAKTHROUGH SETUP

GAS CARBON
BLOWER FILTER

ENGINEERING FOR EFFICIENCY

Process Design for Superior N, Rejection

NRU ADSORPTION ISOTHERM

CH,4

LOADING

EQUILIBRIUM
SEPARATION

GAS VocC & CO2 REMOVAL R PRODUCT
COMPRESSOR SILOXANES COMPRESSOR
REMOVAL
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METHAGEN'™= SEPARATION & ENERGY EFFICIENCY

Process Design for Lower Energy Demand

KINETIC EQUILIBRIUM
SEPARATION SEPARATION

S CARBON GAS CO2 REMOVAL PRODUCT
LANDFILL FILTER COMPRESSOR SILOXANES COMPRESSOR
REMOVAL

Biogas Biomethane
compressor compressor

GAS
PRESSUR




HIGH PERFORMANCE

Juntos, acelerando o futuro
do biometano no Brasil!

de Agosto de 2026 ABiogas



040!
deracoes Finais =

www.sysadvance.com
Visitem-nos no Stand S25 e conhecam nossa equipe local

Marco, Travis, William e nossos engenheiros e técnicos

Aproveitem também para participar do nosso Happy Hour,
com banda ao vivo, que comecara em breve!

Muito obrigado pela atencao!

www.forumdobio

11 e 12 de Agosto de 2026 ABiogas



