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Atmospheric Gases

Earth Venus Mars Jupiter Saturn Uranus Neptune
N, 78% CO, 96% CO, 95% H, H, H, H,
0, 21% N 3% N, 3% He He CH, He

CH, etc. He? CH,?
CO, 0.03% Ar 001% 0, 01% NH3
Ne

-

Sources:
Xe 50, SOZ Dott and Prothero, 2004 (Earth, meteorites, volcanoes)

Danjelson, Levin, Abrams (1998 (Earth, Venus, Mars)
H1 CO CH4 Lewvin, 7996 (Jupiter, Saturn, Uranus, Neptune)

organic
compounds



Cometary Collisions

www.msnbc.msn.com/id/29656682/

http://www.revelation13.net/J-collision.gif

http://www.scienceclarified.com/images/uesc_09 img0528.jpg


http://www.msnbc.msn.com/id/29656682/
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Volcanic Gas Emissions
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Phanerozoic

http://cosmology.net/images/Oxygen5.jpg
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http://wwW.§hef.ac.uk/aps/apsrtp/aps
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Photosynthesis

Ingredients Product

@ Sunlight +
H,O + CO, + Nutnents—'-b“CHzo*’ + 0,

Water Carbon Nitrate NO, i “Organic Oxygen
dioxide Phosphate PO, | matter”
Iron :
Silica

_-'-_—_-‘-..‘
Same rule applies to marine life that
Earthguide hitp:ffearthguide.ucsd.edu applies to terrestrial life.
qunri-\' ud
-

Lignite Coal

vV o



Scripps Institution of Oceanography
NOAA Earth System Research Laboratory

z
©)
-
=
=
o
]
o
2
o
<
o

August 2009

1960 1970 1980 1990 2000 2010
YEAR




PARTS PER MILLION

\t

o



CO, and the Indust

Global atmospheric concentration of CO;
Parts per million (ppm)
330 -

1870 1880
CRID @)

Arcodal uner

1890 1800 1910 1920 1830 1940 1950 1860 1970 1880 1930 2000




Indicators of the human influence
on the atmosphere during the Industrial era

CO; (ppm) Radiative forcing (Wm-2) N, (ppb) Radiative forcing (Wm'2)

_ . : -0.15
3104 Nitrous Oxide concentration i

-0.10

-0.05
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*ouve s o,
®e 00 0 %00

Sulfur

Radiative forcing (Wm-2) mg SO,* per tonne of ice

Sulfate aerosols
deposited in
| Greenland ice

200

SO, emissions
from United States
and Europe
(MtS yr)

oo Do, 202 ote% % Saete Y

B

1400 1600
SYR - FIGURE 2-1
WG1 FIGURE SPM-2

IPCC
INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE




Carbon Dioxide Concentration

-W— = Global Temperature
-WL = CO2 Levels
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Methane Clathrates

http://upload.wikimedia.org/wikipedia/commons/f/f8/Methane_Clathrate Location_Map_ USGS.gif
World Gas Hydrate
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Carbon Dioxide Monitor

€02 CONCENTRATION LEVEL
350~450ppm Healthy, normal outside level

450~700ppm
700~1000ppm

i fness and odor:
» 1 ' Pﬂ” 350~1000ppm  ASHRAE and OSHA Recommen:
O.' I 1000~2500ppm eneral sine:
ver: e

2500~5000ppm

S
EMP. . >5000ppm ime ver
E 06. exposure Limit<8Hours
2. 4 « Press Mode (o scroll through adjustment modes
" Once one mode is selected. press Enter to adjust para

Press Enter again to save and leave that mode
*Press Up/Down to scroll through Temp and VentRate

e — s

—_—— . pr
,,ZJ/AU/‘:? 2G106 co2 Monifor * Under rcES. choose YES, to recover factory setting
e mossure whot yoo bresthy: o

* Under ALARM. choose OFF. to turn off sound

 Range: 0-3000 ppm

* Accuracy: £ 50 ppm

Repeatability (Precision): £ 50 ppm

« Logs data every 30 minutes over a 24-hour period






AQIl Values

0to 50

5110100

15110 200

201 to 300

301 to 500

Levels of Health Concern

Good

Moderate

Very Unhealthy

Hazardous

Cautionary Statements

None.

Unusually sensitive people
should consider reducing
prolonged or heavy exertion

People with heart or lung
disease, older adults, and
children should avoid
prolonged or heavy exertion.
Everyone else should reduce
prolonged or heavy exertion.

People with heart or lung
disease, older adults, and
children should avoid all

physical activity outdoors.
Everyone else should avoid
prolonged or heavy exertion.

People with heart or lung
disease, older adults, and
children should remain indoors
and keep activity levels low.
Everyone else should avoid all
physical activity outdoors.

AQI:

Air Quality Index

The Air Quality Index is a
color-coded indicator of
air quality, that is based
upon air pollutants that
adversely affect human
health.

EPA calculates the AQI
for five major regulated air
pollutants:

— ground-level ozone
— particulate matter

— carbon monoxide
— sulfur dioxide

— nitrogen dioxide.
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Breakpoints for the AQI

These Breakpoints equal these AQIs... Category
O3 (ppm) O; (ppm) PMas PMi CO (ppm) SO:(ppm) NO: (ppm) AQI
8-hour 1-hour! (pg/m"') (pg/m’)

0.000-0.064 - 00-154 0-54 0.0-44 0.000-0.034 @) 0-50 Good

0.065-0.084 - 15.5-404 55-154 4594 0.035-0.144 ) 51-100 Moderate

0.085-0.104 | 0.125-0.164 | 40.5-65.4 155 -254 9.5-124 0.145-0.224 ) 101 —150 | Unhealthy for

sensitive groups |

0.105-0.124 | 0.165-0.204 | 65.5-1504 | 255-354 12.5-15.4 | 0.225-0.304 @) 151 -200 Unhealthy

0.125-0.374 | 0.205-0.404 | 150.5-2504 | 355-424 15.5-30.4 | 0.305-0.604 | 0.65-1.24 | 201 —300 | Very Unhealthy
) 0.405-0.504 | 250.5-350.4 | 425-504 30.5-40.4 | 0.605-0.804 | 1.25-1.64 [ 301-400 Hazardous
@) 0.505-0.604 | 350.5-500.4 | 505-604 40.5-504 | 0.805-1.004 | 1.65-2.04 | 401-500 Hazardous

! Areas are generally required to report the AQI based on 8-hour ozone values. However. there are a small number of areas where an AQI based on 1-hour ozone
values vg'ould be more precautionary. In these cases. mn addition to calculating the 8-hour ozone index value. the 1-hour ozone index value may be calculated and

the maximum of the two values 1s reported.

- NO; has no short-term NAAQS and can generate a AQI only above a AQI value of 200.

3 When 8-hour O; concentrations exceed 0.374ppm. AQI values of 301 or higher must be calculated with 1-hour O; concentrations.



NYS Air Quality Index Forecasts

http://www.dec.ny.gov/chemical/34985.html

National Air Quality Index Forecasts

http://www.airnow.gov/index.cfm?action=airnow.national



http://www.dec.ny.gov/chemical/34985.html
http://www.airnow.gov/index.cfm?action=airnow.national

Particulate Matter

* Tiny solid particles suspended In the air

 The focus of
an upcoming
class




Occurence of
Ozone

« Ozone Is concentrated at
two horizons In the
atmosphere

Atmosphenc Ozone * Contains 90% of atmospheric
ozone
+ Beneficial role: Acts as primary
UV radiation shield
« Current issues:
- Long-term global down-
ward trends
- Springtime Antarctic
‘/ ozone hole each year

Stratospheric Ozone
(The Ozone Layer)

'\‘ * Contains 10% of atmospheric
0zone
* Harmful impact: Toxic effects

. on humans and vegetation
>Tr0p0$phe“c Ozone » Current issues:

Smog” Ozone - Episodes of high surface

\/ ozone in urban and rural
_/ areas
L1 1 1

0 510 15 2025 http://en.wikipedia.org/wiki/File:Atmospheric_ozone.svg
(from NASA)

—
0

EPA Ozone Brochure

Altitude (kilometers)

—
o

o

Ozone Amount (pressure, mP)



../epa.gov/air/oaqps/gooduphigh/bad.html
http://en.wikipedia.org/wiki/File:Atmospheric_ozone.svg

Stratospheric Ozone
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http://www.giangrandi.ch/optics/spectrum/visible-a.jpg
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http://epa.gov/air/oaqps/gooduphigh/bad.html
http://www.geo.sunysb.edu/bad-ozone/Resources.html
http://www.geo.sunysb.edu/bad-ozone/Resources.html
http://www.geo.sunysb.edu/bad-ozone/Resources.html
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http://gothamist.com/attachments/Joe%20Schumacher/
tankengine_smog_0627.jpg
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http://wildgreenyonder.files.wordpress.com/2007/05/la_smog.jpg



Example of 8 hr Average Ozone Air Quality Index (AQI)

Moderate

1000 100 1200 100 200 300 400 500 600 700 800 9:00 1000 11:00 12:00 Number of Days Reaching
Al Al PM PM PM  PM PM PM PM RM PM PM PM AW Unhealthy for Sensitive Groups or Above
Hour on the Air Quality Index

B 10 Year Average [0 2005
(1996-2005)

ozone_reca

T




Catalytic Converters

« Catalytic Converters use platinum
group elements to help complete the
combustion process in cars:

Reduction of nitrogen oxides:
2NOx — xO, + N,

Oxidation of carbon monoxide:
2CO + O, — 2C0,

DXMAUST GAS - RAW EMISSION

Oxidation of unburnt hydrocarbons. [Fgt#

NOx  Neogen Owide

CxH,,., + 2XxO, — xCO, + 2xH,0

http://www.autocatalyst-recycling.umicore.com/
catalyticConverter/catalyticConvertorEng.jpg



Carbon Monoxide (CO)

« Carbon monoxide (CO) is a deadly, colorless, odorless,
poisonous gas that is produced by the incomplete
combustion of fuels

e Urban sources include cars, furnaces, and stoves

Diesel
Heavy vehicles
Gasoline C{494)
Vehicles

Other (9%}
(Mot Mobile)
Sources

(23%) On-road

Maohile
Sources
(51%)

Light
Gasoline

Trucks
(32%)

http://lwww.epa.gov/OMS/invntory/overview/pollutants/carbonmon.htm



« 70to 150 ppm: Symptoms (headache, fatigue
and nausea) become more noticeable.


http://images.google.com/imgres?imgurl=http://www.futureheatllc.com/full_size/Digital-CO-Detector.jpg&imgrefurl=http://www.futureheatllc.com/accessories.html&usg=__LGuJlYC8g7JS0zC9iD8HY8c2X4A=&h=250&w=250&sz=6&hl=en&start=33&sig2=AkxUDHmgLB1Bhk6143aVWw&um=1&tbnid=_94YrjcGS4aa8M:&tbnh=111&tbnw=111&prev=/images%3Fq%3Dco%2Bdetector%26ndsp%3D18%26hl%3Den%26rls%3Dcom.microsoft:en-us:IE-SearchBox%26rlz%3D1I7GGIT_en%26sa%3DN%26start%3D18%26um%3D1&ei=VSqlSqPECsrslAew-uCzAQ

Portable CO Meter

Office: 0 ppm

Living Room: O ppm

Kitchen (Dinner): 7 ppm

Downwind of charcoal grill: 84 ppm

Range: 0-500 ppm
Accuracy: 3%
Repeatability (Precision):
20%

12 hour or “Always On”
Max/Min, Total, Average

Used by Inspectors from
the NYC Department of
Buildings



Nitrogen O

:;; 2 -;‘ , .‘ i "w fv \’#
Formed from hlgh“temperature burnlng
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Gasoline
Equipment { 3% )
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Vehicles (5%} Aircraft {3%)

A0
Nonroad Other (4% )
Mobile

Sources Light

{2204)
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Mo hile
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Other
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Sulfur Dioxide Emissions by Source Sector

in Kings County New York in




Group Assignment

Form six groups
Assignment of either a CO or CO, monitor

Discuss possible hypotheses that you could investigate
within a day with your assigned monitor

Select one hypothesis to test by next Tuesday’s class.
Be sure that your investigation is: safe, logistically
possible, testable, brief.

Report your proposed research investigation to the class

30 Minutes



