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World large-scale CCUS facilities operating and in development, 2010-2020
CCUS in Clean Energy Transitions: ETP Special Report
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Note: Includes the Petra Nova coal-fired power plant, which temporarily suspended CO2 capture operations in May 2020 in response to low oil prices. .._E |.|=.|

IEA (2020), Energy Technology Perspectives 2020, IEA, Paris
2 https://www.iea.org/reports/energy-technology-perspectives-2020
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Li, Q. and Liu, G. (2016) Risk Assessment of the Geological Storage of CO2: A Review, Geologic
Ca.r_t')on Sequestration: Understanding Reservoir Behavior.
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Benson SA (2007) Geological storage of CO,: analogues

and risk management.
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Adaptado de Wilson EJ, Johnson TL,
Keith DW (2003). Environ Sci
Technol 37:3476—3483
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» Caracterizacdo do site
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> Interagdes CO,-reservatorio/pogo
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» Monitoramento

Surface Flux
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P&D no IPR/PUCRS

e Caracterizacao de reservatorio e selo

Interagdes CO,-reservatorio/pog¢o (modelagem experimental e numérica)

Mapeamento de fontes de CO, e acoplamento com potenciais reservatério

Monitoramento ambiental

Capacitagao em CCUS ——
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Caracterizacao de rocha
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Caracterizacao fluidos

Water chemistry (in millimole/kg)
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Some minerals (grams)

Modelagem numérica
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Projetos 2007-2019

Interagao CO,-rocha-
fluido Campo de
Buracica (Fm. Sergi),
Bacia do Recdncavo.
(PETROBRAS)

Integridade de
reservatorios de
petrdleo, Campos
de Enchova e Siri,
Bacia de Campos.
(PETROBRAS)

Geoquimica do Pré-sal:
Projeto GEOQUIPS.

(PETROBRAS)
Previsao de qualidade ) .
de reservatério no Pré- Estudo comr?:i\ratlvo de r.nedldas
sal: Projeto PREVISAL. de permeabilidade relativa em
(PETROBRAS) regimes tran,siente e pe’rmanente
em reservatorios do pré-sal -
Projeto PERMEAR (PETROBRAS)
Diagénese de
Interaggio CO,- reserva_torlos do.
. . . . ” Santoniano, Bacia
Interacao CO,- Interagao CO,-rocha- Projeto Experimental de Tecnologias rocha-fluido Fm. de Santos
rocha-fluido Fm. Rio fluido Fm. Rio Bonito, = Avangadas para Medigio, Furnas e Ponta (PETROBRAS)
L Bonito, Bacia do Palermo e Irati, Bacia Monitoramento e Verificagdo (MMV) Grossa, Bacia do

@% Parana. do Parana. de CO2 em Sites de Armazenamento Parana. ”E‘] Pl IC

marista  (PUCRS, CNPq) (PETROBRAS, CNPq) Geolégico - PROJETO CO2MOVE (PUCRS) semocormsor




| Armazenamento CO, em rochas igheas

e Potencial de armazenamento em basaltos — rapida mineralizacao de CO2 injetado,

observada em 2 anos (projetos piloto na Islandia e EUA)

* Bacias da margem leste brasileira com rochas vulcanicas associadas

* Modelagem interacoes CO2-basaltos do RS
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Iceland Carbon Capture Project Quickly
Converts Carbon Dioxide Into Stone

More than 95 percent of gas injected into the ground precipitated out

as harmless carbonate, scientists calculate

Scientists injected more than 200 tons of dissolved carbon dioxide into this field in Iceland. Two years later,
almost all the carbon had been converted into rock. (Juerg Matter)
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Rapid carbon mineralization for
permanent disposal of anthropogenic
carbon dioxide emissions

Juerg M. Matter,'** Martin Stute,® Sandra 0. Snmbjérnsdottir,” Eric H. Oelkers,***
Sigurdur K. Gislason,” Edda S. Aradottir,” Bergur Sigfusson,™” Ingvi Gunnarsson,®
Holmfridur Sigurdardottir,” Einar G ,% Gudni Axelsson,®
Helgi A. Alfredsson,” Domenik Wolff-Boenisch,™” Kiflom Mesfin,*
Diana Fernandez de la Reguera Taya,” Jennifer Hall,*

Knud Dideriksen,"” Wallace S. Broecker”

Carbon capture and storage (CCS) provides a solution toward decarbonization of the global
economy. The success of this selution depends on the ability to safely and permanently store
CO.. This study demonstrates for the first time the permanent disposal of CO; as
environmentally benign carbonate minerals in basaltic rocks. We find that over 95% of the CO
injected into the CarbFix site in lceland was mineralized to carbonate minerals in less than

2 years. This result contrasts with the commeon view that the immobilization of COz as carbonate
minerals within geologic reservoirs takes several hundreds to thousands of years. Our results,
therefore, demonstrate that the safe long-term storage of anthropegenic CO, emissions
through mineralization can be far faster than previously postulated.

dissolves the gases into down-flowing water in
the well during its injection (7). To avoid potential
degassing, the 00y concentration in the injected
fluids was kept below its solubility at reservoir
conditions (I7). Onee dissolved in water, OOy is
no longer buovant (I7), and it immediately starts
to react with the Ca-Mg-Fe-rich reservoir rocks.

Because dissolved or mineralized COy cannot
be detected by conventional monitoring methods
such as seismie imaging, the fate of the injected
C0q was monitored with a suite of chemical and
fsotopie tracers. The injected OO, was spilked with
carbon-14 (*C) to monitor its transport and re-
activity (18). For the pure COy and the COu/H,S
injections, the “C concentrations of the injected
fluids were 40.0 Ba/liter (*C/°C: 216 = 107
and 6 Bg/liter (*C/™C: 6.5 » 107"), respectively.
By comparison, the “C concentration in the res-
ervoir before the injections was 0.0006 Ba/liter
(*C/C: 168 = 107). This novel carbon tracking
method was previously propased for geolegie 00,
storage monitoring, but its feasibility has not been
tested previously (19, 20). Because *00, chemically
and phys behaves identically to 00, and is
only mi affected by isotope fraction during

curately inventory the fate of the injected carbon.

Science 2016,352(6291):1312-4.
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Capacitacao em CCUS

e (Capacity building on CCUS:
4 training courses
(basic and advanced)

 Museum exhibit on climate
change & CCUS started 2020
(CSLF funded)

,,,,,

Understanding

arbon
apture and
torage
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