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Considerations for Gas Storage Capacity

* Reference pore volume, V,

« Adjustments to this pore volume necessary under reservoir
conditions:
— Pore-compressibility effect

— Adsorption Iayer effect ot ) V,o  pore compressibility effect only
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M C SI m u Iatl O n VMD visualization of methane-ethane

of Fluid Adsorption
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Adsorption in SWCNT

Structured density profile across the tube
under thermodynamic equilibrium conditions:
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Phase Diagrams of Methane, Butane and Octane
under Confinement
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IFT of Methane in Nano-channel

From the local stress tensor, pressures are calculated considering both
kinetic and internal (inter- and intra-molecular) contributions:

~ Pu(2)+p,(2)

dz
; |

1 (L 1 (L,
= |, Loy (2) = pr (2)ldz = - |, Ip.()

Bui and Akkutlu, 2015, Journal of Mol. Physics
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Value of IFT is 6.65 mN/m across the V-L interface. This value is 45%
smaller than that of the bulk IFT


http://dx.doi.org/10.1080/00268976.2015.1037369

Fluid Transport in SWCNT

- Driving force generated using piston-like arrangement,
controlling source and sink volumes to emulate pressure

gradient

- Transport properties measured through the tube, e.g. velocity
profile, to infer the effects of free and adsorbed phases on the
overall transport

Riewchotisakul and Akkutlu, 2015. SPE-175107




Fluid Density and Velocity Profiles:
Low Pressure
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Fluid Density and Velocity Profiles:
High Pressure
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Mass Transport Enhancement Ratio
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Methane Mass Flux Profile across the

Mass Flux ((g/cm”3*nm/ps)
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Bundle of Capillaries Approach

Nanoporous material permeability correction for the caplllarles
Ka =k ) [f (rtuve) Rmel
where f(r,,.) = organic pore size distribution (fraction)

A flow cutoff of 2 nm applied
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Effect of Adding a Heavier Component
Feng and Akkutlu 2015, SPE-177005
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Effect of Changing Wall Morphology

Feng and Akkutlu 2015, SPE-177005
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Permeability Model

Wasaki and Akkutlu, 2015, SPEJ December issue
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Coupled Fracture-Matrix Simulation |I:

The impact of Dynamic Matrix Permeabillity
Wasaki and Akkutlu, 2015, SPEJ December issue

Hydraulic fracture
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Coupled Fracture-Matrix Simulation II:

The impact of Limited Fracture Conductivity
Wasaki and Akkutlu, 2015, SPE 175033
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Question 6

Because of relatively high pressure near the fracture, molecular
transport effects become less influential on production



EOR/IOR using Microemulsion
Bui, K., Akkutlu, LY., Silas, J., Zelenev, A. 2015, URTeC-2154925

Surfactant: dodecylhepta(oxy-ethylene)ether (C,,E-)
contains one hydrophobic tail of 12 alkyl groups, and
one hydrophilic head of 7 ethylene oxide groups and
1 terminal OH group

Qil: d-limonene (terpene solvent)

time=0 EESS time=10 ns

oil in water
emulsion
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Questions!

- Can we develop advanced laboratory techniques
targeting unconventional resources petrophysics?

- How accurately can we make the assessment of our
resources?

- Is there multi-phase flow based on the classical
concepts of displacement?

- How can we scale up transport processes so that we
can better predict production?

- Do we need upscaling? How about multi-scale
approaches?

- How well do we understand fracture-matrix coupling?
- How to improve the qualities of hydraulic fracture?
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