Auxiliary Material: Determination of total amount of adsorbed

fluid

We follow the procedure described by Ottiger et al. [2006]. Total sorption ny [mol/g] can be
approximated as the summation of excess sorption 7., [mol/g] and the fluid mass not-in-excess in
the volume of the adsorbed phase, proportional to the volume of the adsorbed phase per unit mass

of coal V,gs/Meoq [cm?/g] and the bulk mass density of the fluid py[mol/cm3]:
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If np is assumed to follow a Langmuir trend (reasonable for low-medium pressure), then, n., can

be fitted with three parameters n,, Pry, and Vigs/Meoar:
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The following figure shows the three parameter fitting of the experimental data presented by Gen-
sterblum et al. [2010] for Brzeszcze coal. The fitting permits recovering an estimate of the adsorbed
phase volume per unit mass of coal V,45/mcoqr = 0.055 cm? /g, which can be used to estimate the

total sorption amount ny.



2.07 (a) - + -+ RWTH1
1.8 Kk RWTH2

] A A A UMONST
1.6 V V v UMONS2
1.4+ O O Oopafr

n,=1.85 mmol/g
P ,=1.3MPa

Excess sorption CO, [mmol/g]
i

0.4 Vags = 0.055 cm3/g
0.2
0.0 T T T T T T T T T
0 2 4 6 8 10 12 14 16 18 20

Total sorption CO, [mmol/g]

Total sorption CO, [mol/L]

0.0 T T T T T T T T T
0 2 4 6 8 10 12 14 16 18 20

CO, Pressure [MPal

Determination of total adsorption amount for coal immersed in the adsorbate (unjack-
eted) at 45°C. (a) Excess sorption [mmol/g] measured for Brzeszcze coal by different laboratories
(symbols - Gensterblum et al. [2010]) and 3-parameter Langmuir fitted model. (b) Total sorption
amount adding the mass of fluid (Vags/Mcoat) pp (CO2 bulk mass density computed from EOS Span
and Wagner [1996]). (c) Total adsorption amount per unit volume of undeformed specimen [mol/L]

obtained with peeq = 1343 kg/m?3.



