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Carbon capture and storage (CCS) has been widely recognized as a key technology to reduce
carbon dioxide (CO,) emissions to the atmosphere from major stationary sources such as power
plants, industrial facilities, and refineries. Current global CO, emissions are on the order of 33.5
billion metric tons per year. While global coal consumption has slowed since 2014, coal use will
still increase by 214 million tonnes oil equivalent (Mtoe) and total global energy demand will rise
30% by 2040, according to the International Energy Agency (IEA). The IEA sees CCS as an essential
technology, without which a 450 ppm atmospheric CO, concentration (2°C scenario) is not feasible,
but many, many more CCS projects are required than are currently in place or planned.

CCS has advanced from pilot scale to demonstration scale to a limited number of early commercial
projects. Most of the latter capture CO, for use in enhanced oil recovery (EOR), which provides an
economic benefit to the total project. Yet, storage in saline reservoirs without EOR offers the
largest storage volumes in many more geological settings where oil production does not exist. For
Japan, use of coal- fired electric generation offers proven technology and relief from the high cost
of imported liquefied natural gas, and CCS in saline reservoirs can help mitigate the emissions
from such generation. Thus, the Tomakomai demonstration is very significant for Japan’s pathway
toward CCS commercialization.

Commercialization of CCS will require attention to both policy and technical pathways. In the US,
funding for technology research, financial incentives such as loan guarantees and tax credits, and
market directives are part of the policy support for commercialization. The technical pathway to
commercialization requires: 1) reduced costs for CO, capture; 2) adequate, well understood saline
reservoir storage; 3) systems scalable to multi-million tonnes per year storage over tens of years,
and 4) verifiable safety and effectiveness. Safety and effectiveness are essential to gain the
confidence of the public and regulators and the support of financial institutions that must play a
role in commercialization. Basic and applied research to achieve these objectives is supporting
further demonstration projects. However, there is great need for more projects to help gain early
commercial-scale experience. Japan, Norway, the US, Canada, and Australia are all contributing to
the required advancements toward commercialization. Construction and operation of projects
such as Quest (Canada) and Petra Nova (US) suggest that subsequent, similar commercial-scale
projects can be developed at a reported 20% lower cost than these early CCS efforts.


mailto:finley@illinois.edu

Robert J. Finley, Ph.D.
Independent Consultant
Charlottesville, Virginia USA

T b EEUETE (CCS) X, FEEFT. PEEMK., BT e & O RHE 2 E E PR D
5D CO,DKR~DOPEHZHIFT 2 EE 2 HIFE L UL I TS, HHROBED
CO,HEHBEITAER 335 B R DA —F—LRoTW5, HROFARMEIT 2014 LUK
DL TWDHN, EHET VX —#E (EA) (2 XAuE, 2040 &% TITABRAHAN 2 /& 1,400
TAMBE hoBEimL, RO 3L F—RFTFEIL 30%HEMT 5, IEA (X, CCS 72 LT
450ppm @ CO,DRZHFIE (2 FEF U A) ZEKkT 52 LIXAEETIXZR2V & LT CCs
EEBELRHENEAR L TWDEN, BESETH 5 WIEEEF O ccs 7ry =27 LD HiX
NS DTy 2y SRNEL-TL b,

CCS I Af ay hARAT—NAMNBEARATr— a5 T, SAMICHEL2E5THROEA Ty
=/ PAERBLTEE, BHYr 27 O, Ta vz FEERICRE72F 5
D& DA MEERNL (EOR) TOFAMIFIZ CO, &L L TWD, LaL, EOR Z1TH7
WK TORTRIL., FHAEEN RSN TWARWI D NS OMEREICE VT, &b
RKERIFERELRMT 5, BARICBOTE, ARKIDORANRERO H 2 HIFOFIH &
i A LNG D A NOfEFZ A[REIZT A3, HAKBIZL S ccS T2 bz L pHEH of%
MoO—B LR 9%, 2O, EBE/INRGEGET ey =7 MIHEAD ccs OpgEibizmir T
KEEETH D,

CCS DRFMALITIZ, BURWIRELY M & EH 72 B0 M A DM T ~DOEENN LB & 72 5,

KETIX, HHFE~DEE ., MERIEOBAERR & W IRF A e T 4 7,
I D A PEEIC AT T BER R O E SR L 72> T b, PEEICRhIT TOHEA
Y72 B D AHATIE, 1) CO BN = A2 h DHIJE, 2) HKEEEIZxET 20>+ 70 Bl
3) B HARICIEDHEMBE T N OIFREICE TIHETE 5V AT A, 4) BGErRE 722 2tk &
BHWMENVLETH D, e, TR &Y ROEE L A bR C&E ZH
IRE LB DO B A G LT OICEE LD, 2 b0 BIEEZERT 2 720 O I
BLOIGCHIIES, 657 ny =7 FaX2TW5D, L., EAOMEERE
TORBREZE T 72D, Sl 7ay=y MRAETHD, BAR, /U=
—. KE, DFHF SEINIEECTENT THEL R D RBIZEBRL TV 5, Quest (75
Z) %2 Petra Nova CKE) tWorm7od=7 FoOiR & EIRIZ L - T, 5% O
EHE T oo 27 R, T 7Te =7 RV E 20 WEF TR TCEAZ L
ARIES N TV D,


mailto:finley@illinois.edu

