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CO2 Removal Solutions

Challenges for CO2 Capture in Operating Assets HiPACT® - an Innovative CO, Capture Process

Management of Increased CO, in Feed Gas

v Natural gas/associated gas quality varies over the
life of oil/gas fields.

v Unexpected increases of CO, in the feed gas
requires additional CO, capture
units/enhancement of the CO, capture
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CO2 Removal Solutions — DDR Zeolite Membrane

m Application
« Natural Gas Processing (CO, removal in CO, rich gas fields)

« CO, recovery from associated gas for CO,-EOR® projects
) EOR: Enhanced Oil Recovery

For C0; removal in CO: rich gas field For CO-EOR ﬂ
Gasoline

DDR Zeolite Membrane

® Technology
« Technology jointly developed by JGC and NGK

« World's largest zeolite membrane element
4 DDR Zeolite Membrane
. Advantages Pip[:n: DOR Zeolite Membrane b I_4_‘ @ .!
« Enhanced separation performance e f g > R ot Mﬂﬁ&m ;
LPG @ @ separation |/ —t— .i
= minimal hydrocarbon loss =

« Tough under high pressure, high CO, concentration

= longer membrane life
- Significant lifecycle cost saving (20-30%)

B Technology Development Status
- Field tested at U.S. oil field (2017, completed)
« Commercial scale field test at U.S. oil field (from 2020)

Details of the technology can be found at:
https://www.jgc.com/en/business/tech-innovation/environment/ddr-

membrane.html
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CO2 Removal Solutions - HIPACT® Decarbonization 4\

HiPACT® - CO2 Capture Process B Reduction of initial investment and
reduction of operating costs

® Technology
_ _ ) by high pressure CO, stripping process
«  Chemical absorption process, using newly developed

absorption solvent (jointly developed with BASF) P hont o
m Advantages l
- Highly stable against thermal degradation Alsorber) Regenerater
« Enables high pressure CO, stripping, leading to N Im Conventional  HiPACT®
significant energy and cost saving (25 to 35% reduction) @ @ __':"_“‘L'e_“':“_"‘*f___.
. ) o Nat.ural Gas__p— = Conventional H|PACT® bara ¥
« Reducing the number of compression stages, optimizing with €O, Regenerator Pressure[bar-A] 200 —
the space TJ‘_T é: Conventional  HiPACT ® €CS/C0,-EOR
110 160 (Ccus)

Acid Gas Removal Unit

q ® Regeneration bottom
HiPACT temperature [°C]

Details of the technology can be found at:
https://www.jgc.com/en/business/tech-innovation/environment/hipact.html
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