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Introduction

Current climate policies —y

Reduce as much
as possible

Direct Air CO, Capture (DACC)

e  Captures the CO, from the
atmosphere

e DACCrequires process heat
and electricity

Conventional mitigation
technologies
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CO,-driven Geothermal Utilization (CO,DGU): Geologically
stored CO, can be circulated to extract geothermal heat
from a sedimentary basin geothermal resource (Randolph
and Saar, 2011).

Caprock

Martina Leveni, Jeffrey M. Bielicki, The Ohio State University, leveni.1@osu.edu

Research Highlights

Direct Air CO, Capture, Utilization,
and Storage (DACCUS)

Potential for Climate Benign Direct Air CO, Capture with CO,-Driven Geothermal Utilization and Storage
( DACC U S) THE 010 STATE

UNIVERSITY

Reservoir Heat Source  Permeability (m?) DACC Capacity and Electricity Load for DACCUS Heat System Resu |tS

% 50°C/km, 2500 m B 1x101° 15} 151
= 180 — o
A 35°C/km, 5000 m N 5x107 g s ¢
[ 5x10°14 3 s =
[050°C/km, 3500 M [ 1,014 2 1 % 2
— - =,
O 50°C/km, 5000 m [ 1x1073 2 lws £
12 § m g
@ 1x10 S 05 o S o5}
Bl 1x10-11 é()) 20 EE) 8
35 ° 5
0 ' ' ' ' ' 0 0 : '
100 120 140 160 180 200 220 0 500 1000 1500
Heat Source Temperature [°C] Mass Flow Rate [kg/s]

DACC Electric Load, CO,DGU Electricity Generation, and CO,DGU Electricity Generation in
Excess of DACC Electric Load for DACCUS Heat and Power System

Free Air

The hot produced CO, can be used directly or converted
to electricity (Adams et al., 2015).
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What if We can Use the CO, that is Extracted from the Atmosphere to
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Methods

Two DACCUS configurations are investigated:

1) Heat System: CO,DGU provides the heat to regenerate the solid sorbent;

2) Heat and Power System: The heat extracted by CO,DGU is used to generate electricity, and
the excess sensible heat is used to regenerate the solid sorbent.

The heat provided by the CO,DGU system is

Qus = Mys * (Mys,in — Mus,out )
where myg is the mass flowrate of the heat source (i.e., CO, circulating through the CO,DGU
system) and hygs oyt is the enthalpy of the heat source out of the DACC system.
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CO, Needs Model
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Porous Thickness, /

Porosity (USGS)

CO, DGU Model Number of CO,DGU The annual capacity of DACC is
System Design | Systems Deployed c B Ons .
Assumptions Well Model pAcc = Mg Oreg h

where 7, is the heat exchange efficiency between
A / " .
SACE Model , DAch;J;OsJ;ems the he.at source and the DACC facility, Hreg. is the
specific thermal load to regenerate the solid
sorbent, and t, is the operating hours per year.

CO, Emissions
Projections from Coal
and Natural Gas Plants
(IEA)

Emplaced CO,
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DACCUS uses the CO, that has been extracted from, or
would be emitted to the atmosphere to provide
process heat and electricity to extract more CO
from the atmosphere

. . 60
)
=40 .O? % 50
< c =
2, 80 2 Q40
- 30 o ?‘ c O
~ § o ‘ID@ % Zl) 30
CO, Depleted Air N o * P & O Q
O 5 20 D A ool
O g o X 4 2 5
e Ly i 3 R TIE ;
o o O ¢
Extracted CO s Q10 ¢ o g o ®
2 (] < 1By
J 20 - o
N et c
CONDENSER o) =
0 - - - - ' -10 - - ' -
0 10 20 30 40 50 60 100 110 120 130 140 150
CO2 DGU Electricity Generation [MWe] Heat Source Temperature [°C]
c
2
wfd
(T
£ =
£ ial I in Th I
| £2 Potential Deployment in The U.S. Gulf Coast
& E
~ % Highest Cumulative CO,DGU Systems Deployed in DACC capacity (MtCO,/year) of a
é 2050 Over Formation Net Thickness, and Depth Heat System DACCUS
= 2000 % @ . 1 2000 q Q
e o o0 o o E
e — ° °
: e £ (L
8 3000 417 7 8 3000 06 -
c
-(_% Norphlet Formation —>© 0 _§ Norphlet Formation @ 0
o = .
e o " @ @
5000 5000 f ‘
1 2 3 — -
10 ' 10 . 10 10" 102 103
Formation Net Thickness [m] Formation Net Thickness [m]

Takes Homes

1. DACCUS can satisfy the electric load of the DACC facility in over 90% of the relevant reservoir characteristics we examined.
2. This integration could improve efficiency, reduce costs, and increase the net reductions in atmospheric CO, and the broader system that provides

the inputs DACC requires
3. DACCUS can be deployed in formations with thicknesses lower than 100 meters because the CO, need of these reservoirs is such that they can be

primed in 5 years or less.
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