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The global mean radiative forcing of the climate system
for the year 2000, relative to 1750

3

L T il
. L | Halocarbons
[ 2 N-O Aerosols =
: CH, @ % =
p P Black -
s 2 co carbon from
= E 1} 2 fossil E
» g Tropospheric fuel Mineral Aviation-induced
5 > ozone buming Dust —_— Solar
Q. R i
2 - T Contrails Girrus |
S 0 A : sl
=3 - T T \_I_l LT,
> L Stratospheric Organic d
3 Bl cfar\rbon Biomass Lﬁs’,‘;"
S §-1F om Aerpsol
= § 1 Sulphate £ i burning el (albedo)
= L fuel offect only ]
3 burning
=
o
ﬂ: _2 - -

High Medium Medium Low Very  Very Very Very Very Very Very Very
Low Low Low Low Low Low Low Low

Level of Scientific Understanding

Source: IPCC TAR




The global mean radiative forcing of the climate system
for the year 2000, relative to 1750
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— Composition of Atmosphere

Composition of Dry Air
at Sea Level

Composition
Gas (% by Volume)
N, 78.03
0O, 20.99
Ar 0.94
CO; 0.038815"
Ne 0.0015
He 0.000524
Kr 0.00014
Xe 0.000006

" Source: ftp:/ftp.cmdl.noaa.gov/ccg/co2/trends/co2_mm_mlo.txt

- Source: Chemistry by Chang
(average data for August 2010, Mauna Loa, Hawaii)
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Vibrational Modes

(000,

v, Symmetrical stretch

900,

v3 Antisymmetrical stretch

v4 Bend

Bend
(b) CO,

Source: Chemical Principles by Atkins and Jones



| Abgorbance

Water
INFRARED SPECTRUM

0.8

0.4

0.2

0.0

12. 16. 20.
Micrometers

Data compilation copyright by the U.S. Secretary of Commerce on behalf of the U.S.A.
Data compiled by: Coblentz Society, Inc.



METHANE
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Standard Enthalpies of Combustion at 25°C (kJ-mol~1)*

Substance Formula AH °
benzene C.H(I) —3268
carbon C(s, graphite) —394
ethanol C,H.OH(l) —1368
ethyne (acetylene) C,H,(g) —1300.
glucose CH_,O(s) —2808
hydrogen H,(g) —286
methane CH,(g) —890.
octane CoH (1) —5471
propane C;Hg(g) —2220.
urea CO(NH,),(s) —632

*In a combustion, carbon is converted into carbon dioxide, hydrogen into liquid water, and nitrogen
into nitrogen gas. More values are given in Appendix 2A.

Source: Chemical Principles by Atkins and Jones



__Yearly CO, Concentration Variation

Mauna Loa, Hawaii
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Period Rate

Y Annual mean Years OC per decade

, 25 0.177+0.052
m==  Smoothed series m—= 50 0.128+0.026
I 5-95% decadal error bars me= 100  0.074+0.018

= 150 0.045+0.012
Source: IPCC AR4
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An empty 1 liter bottle is made of approximately 25
grams of polyethylene terephthalate (PET).

Source: Pablo Paster
Sustainability Engineer
ClimateCHECK



An empty 1 liter bottle is made of approximately 25
grams of polyethylene terephthalate (PET).

It takes 6.5 kilograms of oil to produce one 1000 grams
of PET, using 294 kilograms of water and producing
3700 grams of carbon dioxide.
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An empty 1 liter bottle is made of approximately 25
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It takes 6.5 kilograms of oil to produce one 1000 grams
of PET, using 294 kilograms of water and producing
3700 grams of carbon dioxide.

Shipping water also consumes fuel and results in carbon
dioxide emissions. These emissions can be expressed
In units of grams per ton per kilometer.
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An empty 1 liter bottle is made of approximately 25
grams of polyethylene terephthalate (PET).

It takes 6.5 kilograms of oil to produce one 1000 grams
of PET, using 294 kilograms of water and producing
3700 grams of carbon dioxide.

Shipping water also consumes fuel and results in carbon
dioxide emissions. These emissions can be expressed
In units of grams per ton per kilometer.

container ship: 17 g/(ton-km)

train: 56 g/(ton-km)

trUCk 1 02 g/(ton . km) Source: Pablo Paster
Jet 570 g/(ton . km) Sustainability Engineer

ClimateCHECK



25 grams of polyethylene terephthalate (PET) per bottle

3700 grams of CO, produced per 1000 grams of PET

102 grams of CO, produce transporting one ton one kilometer
Aquafina water is bottled in Wichita, Kansas

2822.5 km from Wichita, Kansas to Brunswick, Maine

Source: Pablo Paster
Sustainability Engineer
ClimateCHECK



« 25 grams of polyethylene terephthalate (PET) per bottle

« 3700 grams of CO, produced per 1000 grams of PET

« 102 grams of CO, produce transporting one ton one kilometer
« Aquafina water is bottled in Wichita, Kansas

« 2822.5 km from Wichita, Kansas to Brunswick, Maine

Production of Bottle

25g PET y 3700 g CO, y 1 mol CO, y 224 L CO,
Ibottle 1000g PET 44gCO, ImolCO,

3
y 1000mL CO, chm CO, 47.091 em® CO
1L CO, ImL CO,

1 bottle x

Source: Pablo Paster
Sustainability Engineer
ClimateCHECK



« 25 grams of polyethylene terephthalate (PET) per bottle

« 3700 grams of CO, produced per 1000 grams of PET

« 102 grams of CO, produce transporting one ton one kilometer
« Aquafina water is bottled in Wichita, Kansas

« 2822.5 km from Wichita, Kansas to Brunswick, Maine

Transportation
1000mLH, O 1gH,O lkg H,O

1 bottle x 2822.5 km x 2% 2~ x
1 bottle ImLH,O 1000gH,O
1 ton H,O 102 g CO, lmolCO

IOOOkgH O 1 ton H Oxlkm 44 ¢ CO,

224LCO IOOOmLCO2 lem’ CO,
lmolCO 1L CO, lmLCO

46,565 cm’ CO,

Source: Pablo Paster
Sustainability Engineer
ClimateCHECK



« 25 grams of polyethylene terephthalate (PET) per bottle

« 3700 grams of CO, produced per 1000 grams of PET

« 102 grams of CO, produce transporting one ton one kilometer
« Aquafina water is bottled in Wichita, Kansas

« 2822.5 km from Wichita, Kansas to Brunswick, Maine

Total = Production + Transportation

47,091 cm® CO, +146,565 cm® CO, £ 193,656 cm@

Source: Pablo Paster
Sustainability Engineer
ClimateCHECK



« 25 grams of polyethylene terephthalate (PET) per bottle

« 3700 grams of CO, produced per 1000 grams of PET

« 102 grams of CO, produce transporting one ton one kilometer
« Aquafina water is bottled in Wichita, Kansas

« 2822.5 km from Wichita, Kansas to Brunswick, Maine

Volume of sphere with 16” diameter

3 3
fn r = in x 8° inches’ x 2'5.4 01311
3 3 ] inch

Source: Pablo Paster
Sustainability Engineer
ClimateCHECK



« 25 grams of polyethylene terephthalate (PET) per bottle

« 3700 grams of CO, produced per 1000 grams of PET

« 102 grams of CO, produce transporting one ton one kilometer
« Aquafina water is bottled in Wichita, Kansas

« 2822.5 km from Wichita, Kansas to Brunswick, Maine

Number of 16” diameter balls filled with carbon
emissions from one liter of water:

ball
bottle

1 ball y 193,656 cm® CO,
34,145cm’ CO, 1 bottle

5.5

Source: Pablo Paster
Sustainability Engineer
ClimateCHECK
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Plastic Bottles, 2007
60x120" by Chris Jordon




Plastic Bottles, 2007
60x120" by Chris Jordon

“Depicts two million plastic beverage
bottles, the number used in the US
every five minutes.”
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