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Monitoring Well Completion

Ry ETm—

MIA| 2|1eF2] CO, &4 28 7|& MIA 2|1F2] CO, 1AM 23 7|&
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o =0l 7 AHAtSlsHErE Z0Ho| M2 At 1 Z0[o| M5 2|A3} K: Chain growth reaction Cu: CO, activation s
(2 35.2%)
o SH Y WUH A= B EAITIA SA| MAUSHHA, HEES gulAo2 S ¢ Q Oxygen
3|43z Sd dAIE Sol of|HA| 281 CO, AMAES Z|thst i T
e Sh&2 M1t Journal of CO2 Ut|||zat|on S 21 10% O|L == 5 A
o 7|&=A Mu 2Ll L 52| E5{Z2 (2019-0122009, PCT/KR2020/001275)
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e YTN, KBS EEE Ch
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AETEE )

o Sh&2 Mul 0194 32 2H7HEl Vol. 141 0|=25}8t5|A| (Journal of the American
Chemical Society) 22| =222 MAE (ACS Energy Lett. 4 (2019)
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3.1 CO, &8 Al A =% NGSUP i gsus aqa
Q0, 23| v =X(€v)Y)
IPCC 2005 3[o] (Avoidance) (1.0 =
GCCSI 2011 42 (Demand) 0.57 - 1.87 Oz}
DNV 2011 3|m] 3.7 alps
Armstrong & Styring 2015 T2 1.34 2030
Global QO, Initiative 2016 T2 7 2030

[EA]

1) IPCC (2005), IPCC Special Report on Carbon Dioxide Capture and Storage;

2) GCCSI (2011), Accelerating Uptake of CCS: Industrial Use of Captured Carbon Dioxide, excluding non-conversion uses

3) DNV (2011), Carbon dioxide utilization - electrochemical conversion of CO, - opportunities and challenges

4) Armstrong, K. and P. Styring (2015), Assessing the potential of utilization and storage strategies for post-combustion CO, emissions reduction

5) Global CO; Initiative (2016), Global CO, initiative launches with ambitious strategy to reduce atmospheric CO,
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3.3CCU7|=YH EX NG UP 2 ganus oz
7l = Al 2
MA Q0, &H| AE g5 4ot NA A =
S=E (MTCZOZ/MT) ApH3g Al 43 (USCS)
U2 oi|=! 3,000 -
Concrete (0.1 2AE 3,500
Y|
A=
Fuels
=M
Polymers

L chy| 201 7)51= AZ AR =] 0] QOLtAJRH0{710] 2{E[0{0F & 7

[EX: Lux Research]
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LINEAR ECONOMY

LIVING SYSTEMS
TAKE = MAKE = DUMP

OIS IS IS 10 16 16 Ixd

TECHNICAL & BIOLOGICAL
NUTRIENTS MIXED UP

WASTE

Energy from finite sources

og{O ASIHZ
*qE2+2tg

A 7|2 = (15E) 2
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2E5UC18E) [ » e U= ARV I2EH(18E) AE S HYIE MEE 20FE Se =2 2

N&GUP i aszus o

A5tal, ARE = 0|7 |5l= ek MA A A (Linear Economy) 0f|A
AH|EI 22l0| 3|4, T7 |8 EE= A AL §8 50|

=CHRE S| A|A

_ =0

CIRCULAR ECONOMY

TECHNICAL
NUTRIENTS

Q)

RETHINK: Reduce = Repair @ Recycle

BIOLOGICAL
NUTRIENTS

Energy from renewable sources

[EA: https://sustainabilityguide.eu/sustainability/circular-economy]
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- Ports por million

For 650,000 years, atmespheric 0, has never been above this line . until now 1950 —»

400,000 350000 30,000

YEARS befors today 10 = 190

50,000

205000

* current C0, level —»

150,000

o0 AR
(0,008

50,000

CO2 Emissions Are Still Rising

Human-caused greenhouse gas emissions had appeared to be leveling
off, but new research shows 2017 is headed for a new high.The future
projections show how emissions levels translate to temperature rise.

FOSSIL FUEL AND LAND-USE CO, EMISSIONS
In gigatons, with corresponding temperature rise, projected to 2100

120 | <cc
100 4 <5°C
804 g
2017 projection

60 4
<4°C

40

Net CO; emissions (gigatons)

204

Net-negative global emissions . I ‘ <2°C
-204 l ]
1980 2000 2020 2040 2060 2080 2100 4

SOURCE: Global Carbon Project 2017 InsideClimate News
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Fossil CO, Emissions and 2018 Projections

Global energy-related carbon dioxide emissions in IEO2019 Reference case (1990-2050) 16 Gt Projected Gt CO, in 2018
billion metric tons

45
40
35
30
25
20
15
10

5

1990

history

non-OECD
member countries

Organization for Economic
Cooperation and Development
(OECD) member countries

2000 2010

25 -

COys emissions (Gt Clyr)

1 Scenarias
1 = AlB

- AT .

] ==--niF

2000 2020 2040 2060 2080 2100

Year

cO, F ,;,‘«~c-r,r1;1u,';\m m ions growth: +2.0% (+1.1% to +3.4%) 3 All others 15.3
Updated: 5 March 2019 A 1.7% (+0.4% to +3.0%)

2018-2050

growth rates
12 \,/'/

+1.0% 8
per year /

4 % B R T My ey o N EU28 3.5
s g V¥ 0.7% (-2.0% to +0.6%)
p* ~=" India 2.6
42% | e A57% (15.4%10 46.1%
peryear b T i
i P -
vial 1960 1970 1980 1990 2000 2010 2018
2040 2050 Ccla projected

Are 4, 2050 77HX] OffH AL}E| R 24714
a= Yo s S38H0|X| XS
A1B : A balance emphasis on all energy sources
A1T : Emphasis on non-fossil energy sources
A1F1 : An emphasis on fossil fuels
A2 : Independently operating, divided world
B1 : More integrated, ecologically friendly world
B2 : More divided, but ecological friedly world
IS92a : IPCC’s standard scenario (1992, published)
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Prioritizing Environmental Protection vs. Economic Growth -- Recent Trend

With which one of these statements about the environment and the economy do youn most agree --
Environment

[protection of the environment should be given priority, even at the rislc of curbing economie growth (or)

economic growth should be given priority, even if the environment suffers to some extent]? ¢ o
¢ cg given ¥ I " Society @
6 B % Economic growth
% Environment
o B 5! . 53 54
. : ' 49 48
’ A FI
: : v ar 3 30
| The ‘bullseye’

(sustainability) .
‘oo ‘ol 'oz ‘oz ‘o4 ‘o 'od o7 'od8 'oo o 'm 12 'ig model The Mmkey
Mouse’ model
Trend based on Gallup's annual Environment surveys, conducted April 2000 and each March sinee 2001,
GALLUP B Protecting the environment Growing the economy ~ WEqually important
Figure 1. Prioritizing Environmental Protection versus Economic Growth, 1984-2014
With which one of these statements about the environment and the economy do you most agree—protection
of the environment should be given priority, even at the risk of curbing economic growth (or) economic
growth should be given a priority, even if the environment suffers to some extent?
B <% Environment % Economic growth H
4 13 =
90 7
61 68
60 /W 53 54 50
L -
0 | GBLA HFSH= K K| = O] XHE
44 41 L
38 36 I I- I X = X I O] RHX
28 = ba - X|EotH ZdHdot= XAl WH
0
1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 x.l 1 7 il
« H™XIZ ‘bullseye’ 2EZ M

Copyright © 2014 Gallup, Inc. All rights reserved. The content is used with permission; however, Gallup retains all rights of republication.
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