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Real Gases

Dr. Ron Rusay
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Real Gases

Any gas is “Real” when it does not behave “Ideally”
Volume vs. Temperature @ constant P

Real Gases

Must correct “ideal” gas pressure & volume for each respective gas
when attractive forces are important: high potential & low kinetic energies
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QUESTION

What time of day is it in LA?
(There is no marine layer.)

A) 8:00AM B) 4:00PM

Acid Rain

Acid precipitation as H:SO and
HNO; dissolved in rain and snow

50, and NOyin
factory emissions

S0l low in

limestone become acidic.

in limestone are buffered.

How does acid rain relate to global warming and energy policy?

Fossil fuels: coal and oil?

Acid Rain

CO, (o, + H,0y, H,CO; oy H;0% ) + HCOy

S0; ) + H,0,

H,804 )

Effects on marble, limestone & (old) blackboard chalk, CaCO5?

Atmospheric Pollutants
Acid Rain Protection

Water + Ca0

€aco,

Coal

Serubber

To
smokestack

Combustion chamber

CaSO, slury

Atmospheric Pollutants?

ljﬁll Atmospheric
Composition Near Sea Level
(Dry Air)*
Component Mole Fraction
N, 0.78084
0, 0.20948
Ar 0.00934
Co, 0.000345
Ne 0.00001818
He 0.00000524
CH, 0.00000168
Kr 0.00000114
H, 0.0000005
NO 0.0000005
Xe 0.000000087
*The atmosphere contains various amounts
of water vapor depending on conditions.

Air Composition / Altitude
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Air Composition / Altitude
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Greenhouse Gases

The Trapping of Heat by the Troposphere

Reflected sunlight ). Reflected heat lost
to outer space

Earth's atmosphere

What is a greenhouse gas?
The sun’s energy & the molecule’s shape (polarity) decide.
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+Our atmosphere (air) is 78% nitrogen and 21% oxygen. (BOTH are not polar.)
«Neither are greenhouse gases. They do not absorb infrared radiation (heat).
-However, CO, and H,0 absorb infrared energy.

«Without them earth would be very chilly.

+CO,, an atmospheric pollutant?

What is a greenhouse gas?
The sun’s energy & a molecule’s shape & polarity decide.

«eeee.. and a pollutant?

Chemical Comp of Air
Name Symbol % by volume
Nitrogen N2 78.084 %
Oxygen 02 20.9476 %
Argon Ar 934 %
Carbon Dioxide Co2 .0314 %
Neon Ne 001818 %
Methane CH4 .0002 ¢
Helium He 000524 %
Krypton Kr 000114 %
Hydrogen H2 00005 %
Xenon Xe 0000087 %

+Our atmosphere (air) is 78% nitrogen and 21% oxygen. (BOTH are not polar.)
Neither are greenhouse gases. They do not absorb infrared radiation (heat).
«However, H,0 and CO, can absorb infrared energy. Without them earth would
be very chilly.

. CO, ic ?

21 CH4 . f
~Governments decide. http://zebu.uoregon.edu/1998/es202/113.html
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Infrared Spectra: CO, Concentration Effects

Nitrogen & Oxygen produce flat lines: 100% Transmission, 0 Absorbance
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Bonus Assignment

Global Warming, Your Carbon Footprint &
Your Future
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INIERGOVERNMENTAL PANEL on ClimaTte chanee WMo UNEP

http://chemconnections.org/Global%20Warming/

* Peo, (mm Hg)
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Bonus Assignment

110i %20y ing%20&%20Carbon%20Footprint.2017.pdf
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Global Warming, Your Carbon Footprint &
Your Future

http://chemconnections.org/Global%20Warming/

Global Warming, Your Carbon Footprint &
Your Future

SEE:
http://chemconnections.org/IFTVET-2016/IFVET-Global%20Warming.htm

JIFTVET:
IFTVET
6" International Cooperation Summit Forum
October 21-24, 2016
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Globalization / Global Warming
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