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(_arbon Dioxide and the
Grccnhousc f_i:i:cct:
Problem and a Challenge

T he green%ouse effectis a natural process

bg which thermal radiation from the sun is
absorbed iay atmospheric greeniwouse gases
(such as carbon dioxide, (_ ()2) and is re-radia-

ted in all directions. | his process warms our

Planet, aiiowiﬂg all life forms to inhabit it.

g

Source: i‘nttpz//www.worlcima!:)Per.org

CARBON DIOXIDE EMISSIONS IN 2000
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that were directig from there. )

(_arbon sequestration tectmoiogg IS an emer-
ging area of research that is rareig Presenteci
in the current middle and high school curri-
culum. T his poster compiements a concurrent

lecture at HAST] (K evin E”ett and (_ristian

Medina) and presents three oiajectives:

(1) to introduce the topic of geoiogic carbon
sequestration as a Promising area of research
forthe mitigation of giobai warming;

2) to show how this tectmoiogy draws from

itHrerent science ciisci!:)iines (e.g. earth science,
1,

nysics, chemistrgJ and mathematics) and thus

d
P

Hers new oPPortunities for science education:

(3) to present skills that students can learn Bg
stuciying this tectmoiogy, such as the use and
ciis!:)iay of quantitative data and the use of online

resources to Pertorm literature searches.

Possible Solutions

power station CO, capture and separation

- temastrial
. e sequestration

ENERGY STAR

saling formation

*Eriergg eicticiencg Is
the goai of efforts to reduce the

amount of energy requireci to Provicie

*Carbon sequestration s
T he process of removing carbon
from the atmospi‘iere and de ositing it in
a reservoir.’ Wi‘len carried out eiiberatelg, this
to as carbon dioxide

mag aiso b@ Y'C]CCFI"CCJ

carbon sequestration may also be used go refer to
.5e uestration

carbon capture and storage (CCS%

the process ot
where COZ is removed from flue gases, SUCi‘I as on

power stations, before being stored in uncierground
reservoirs. Carbon sequestration describes
long~term storage of carbon dioxide or other

f { carbon to either mitigat " , j
orms oF carbon to cither mitigate or tra itionai mcandescentiight bu”os.

defer global warming.
*Source: Wii(ipeciia

*Source: Wikipeciia

Science education is

Aitemative energy
the field concerned with sharing

reters to any source ot
usable energy intended to rePiace
fuel sources without the undesired consequen-

CES Oi: ti‘lC rCPiaCCCi i:UCiS. ]ﬂ a generai sense in con-

temporary societu) alternative energy is that which is

Produceci without the undesi generai

enewable

i‘nigh carbon dioxide emissions, which are

nergg

considered to be the major contributing factor of
giobai warming accorciing to the |nter-

govemmentai Fanei on Ciimate in the standards are Pi‘nyslcai, iite,

Change....
*Source: Wikipeciia

eartt'x, and space sciences.

*Source: WikiPeciia
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same level of illumination comPareci to using

science content and process with indivi-

duals not traditiona”g considered Part of the

Prociucts and services. | or example, insuiating

a home allows a builciing to use less

removai, which i
+fomof arbon e M ergg
neering, e term

tieati’ng and cooiiﬂg energy to

E_mcl:iaencg

achieve and maintain a comfortable temperature.
]nsta”ing fluorescent ligtits or natural s 3iigt1ts redu-

ces the amount of energy requireci to attain the

scientific community. T he target individuals may
be chiiciren) coiiege students, or adults within the

Pubiic. T he field of science educa-

tion ’ comprises science content,

= )CIENCE
social
quences of the burning of fossil tuels, such as science, and some teaching Pedagogg. The

standards for science education pro-
E I vide exPectationst ? forthe

cieveiopment of uncierstanciing for
students tt'lrough the entire course of their K~i 2
education. | he traditional subjects included

[ave you heard of Stabilization \/\/edges?*

*Source of text and tigures in this section: http://cmi.Princeton.eciu/wedges/

The “stabilization weciges” concept Is a simPie tool for conveging the emissions cuts that can be made
to avoid dramatic climate change. We consider two futures - a“owing emissions to double versus
kee ing emissions at current levels for the next 50 years. T he emissionsdoubling ath (black dashed

Stabilization Wedges — 15 Ways to Cut Carbon

@: Electricity Production, ﬁ:Heating and Direct Fuel Use, |& =Transportation, ?: Biostorage

OPPortunitics in the (lassroom

> UHcierstanci Carbon Cgcie and Greerzhouse Ettect

If we imagine the atmosphere as a bathtub, with

Figure 1

current annual inPuts and outPuts of carijon, the (in 61©)

level in the tub is rising bg about 4 billion tons per

9 car.
Fossil Fuel
Burning

billion
tons go in

4 billion tons added
every year

Source document:

u
Scientific Facts on IPCC (2005)

J This Digest is a faithful
Summary & Details: leading scientific cons¢

CO; Capture and Storage CreenFacts (2007)

VGIobaIWarming.org
Level 2: Details T Level 3: Source ] ( Glossary T Links T About

1 dioxide (CO3) is a major greenhouse gas that contributes to Earth’s global
= past two centuries, its concentration in the atmosphere has greatly
' because of human activities such as fossil fuel burning.

Global
Warming

on for reducing CO» emissions is to store it underground. This technique is
xide Capture and Storage (CCS).

? Could it really help addressing climate change?

Source: i’lttP://www.wa rmdebate.com/

> ]nter!:)ret Grapt‘ls and Tabies, Urxcierstarxci thsicai
and Chemicai Processes, as well as ciealing with

(_onversion of ( ]nits

Carbon Emissions ‘o Global Temperature and Carbon Dioxide
50 Temp. in

= [S92a (1990 technology) HEEIEESl carbon
= |SO92a Dioxide
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Source: http://www.warmdebate.com/
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> Keievance of Cart)on CaPture and Storage (CCS)
’1ei!:>s promote Science Literacg and the ‘Big |deas’

What is ?_:_'-_arth 5cience Literacg?
T: arth 5cience Literacg s an uncierstarzciing
of ™

on wartiﬁ. jiartti Science Literacg Frinciples are

EARTH SCIENCE
LITERACY PRINCIPLES

arth’s influence on you and otgour influence P =

|

defined Bg the scientists who carry out active

research in many areas of T:‘artti science and

exPiain the compiexities of how our Pianet WOrks.

I"or more information about

_iarth Science LiteracgJ Piease visit

The Big Ideas and Supporting Concepts of Earth Science

www.earthscienceliteracg.org

www.earthscienceliteracy.org

b | xcellent oPPortunitg for ]ntegrated ( Inits, irscluciirxg:
,Sociai Studies (economics, socioiogg, government)

> Erzgiish (sPeech and communication, comPosition>

Source: httP://www.giobalwa rming.org,/
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] carbon emissions torage years
, ’ . . . Flat path
Th 15 Page CO nta Ins ACSCH Ptl ons OF i 5 Stra thl €S per year by 2055 15. Soil Farming techiques increase ... practicing carbon manage- $ Reversed if land is
i C] ! i:)i i‘l i Ci if) i Ci i’l 2000 2050 : Storage ? carbon retention or storage in | ment on all the world’s agricul- deep-plowed later
already available that cou € scaled up over the 9 soils tural soils

next 50 years to reduce gioiaai carbon emissions bg i billion tons per year, or one wecige.

( Jseful | inks:
De[:)artment of I© nergy: i’nttP://www.energg.gov/

National Tinergg Tectmoiogg L::ib DO /NI T1): i’itt!:)://www.neti.doe.gov/
]ntergovernmentai Panel on Ciimate Change (rPC ). http://www.ipcc.ciw/
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