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Sources of Hydrocarbons

Photochemical Oxidants

Formation of Photochemical
Oxidants



Interact chemically to produce powerful oxidants like

Ozone (03) and peroxyacetyl nitrate (PAN)

These secondary pollutants are damaging to plant life and lead to the
formation of photochemical smog

PAN is primarily responsible for the eye irritation so characteristic of
this type of smog.
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NO, Photolytic Cycle

NO, +hv —- NO+0O
0+0,+M ->0,+M

O,+NO — NO, +0,






Near the surface of the Earth, there is anti correlation between
O; and NO, by reaction:

O,+NO — NO, +0,
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Hydrocarbons + NO, +Sun light — Photochemical Smog



Pollution is reported in several ways
Concentration
- Amount of a particular material in large amount of air
- Reported as mixing rations: ppm, ppb, volume/volume
- Parts per million (ppm) 1 in 1,000,000
- Parts per billion (ppb) 1 in 1,000,000,000
Mass
- Mass of impurity in a volume of air
- Microgram per cubic meter (ug/m3)  (ug=10-¢qg)
- Milligram per cubic meter (mg/m3)
Air Quality Indices
- Health-related, normalized scaling system
- Physical units removed
- Example: Healthy, Unhealthy, Very Unhealthy

- Air Pollution Index (API), Air Quall’ry Index (AQI) Pollu’ran’r
S’randar'ds Index (PSI) ' . .
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1ppm  2/463 x 103 molecules cm-3

1ppb  2/463 x 101 molecules cm3
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Air quality standards

The legislative basis for air pollution abatement in the USA is the
1963 Clean Air Act and its amendments.

The Act and its amendments provide for the establishment of two
kinds of national ambient air quality standards.

Primary ambient air quality standards: those measures to protect
public health.

Secondary ambient air quality standards: specify a level of pollutant
concentrations requisite to the public welfare from any known or
anticipated adverse effects associated with the presence of such
air pollutants in the air.

These effects include damage to crops and vegetation, wildlife,
visibility, climate and economy.



The total air pollution index of a region is calculated using the
maximum concentration of the following 5 pollutants:

pollutant (CO, SO,, NO,, O;, PM,;,) measurement is converted to a
number that ranges from O to 500;

Pollutant value = primary ambient air quality standard, then, the
pollutant is assighed PSI number



The PSI is based on hourly urban background monitoring and is
automatically updated on the www every hour.

The hourly values are raw data.
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The PSI Air Quality Scale

Levels in relation to

| PSI Values health Color scale
When index (AQI) lies ...the air quality

in range: conditions are:

O to 50 Good
51 to 100 Moderate
101 to 150 Sl A7
~ sensitive groups
151 to 200 ‘ Unhealthy ‘ Red ‘
201 to 300 ‘ Very Unhealthy ‘ Purple ‘

301 to 500 ‘ Hazardous Black




Pollutant concentrations are reported as time-averaged values
Examples include

Hourly

8-hr
24-hr/Daily
Seasonal

EAR

Forecast objective and standards need to be considered to
determine which averaging should be used

Based on the averaging period used, different meteorological
processes and information will need to be considered during
forecasting



National Ambient Air Quality Standards

Carbon Monoxide (CO)

9 ppm, 8-hr
35 ppm, 1-hr

Ozone (O5)

0.12 ppm, 1-hr
0.08 ppm, 8-hr

Particulate Matter < 10 um
diameter (PM10)

50 ng/m3, annual
150 pg/ms3, 24-hr

Particulate Matter < 2.5 um
diameter (PM2.5)

15 pug/m3, annual
65 ug/ms3, 24-hr




000 000  0.00 0.00 0.00 000 IR
7500 3000 7500 450 60.00 150.00
260.00 14000 15000  9.00 120.00 200.00 [JIFIR
37500 30000 37500  15.00 200.00 600.00 [N
62500 600.00 62500 30,00 40000  1200.00
875.00 800.00 87500  40.00 500.00  1600.00

1000.00 1000.00 1000.00 50.00 600.00 2000.00 500
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0 0 0 0 0
50 75 80 118 5
100 260 350 235 10
200 375 800 1130 400 17

300 625 1600 2260 10]0) 34
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10 mg/m3 (4icls 8) CO
220 pg/m3 (4icls 1) O,
650 pug/m? (4icls 1) NO,
120 pg/m? (ai=ls 24) SO,
390 pg/m? (aiclu 24) TSP

| = 300-200

(390-375) + 200 = 206

 625-375
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aicle S O, 250 png/m3
el 8 CO 10 mg/m3
Aiclw 24 TSP 50 ng/ms3
«cls 24 SO, 100pg/m3
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PS1=100+(250-235)/(400-235)*(200-100)=109
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100 < PSI < 2560  warning conditions
“emergency condition . ¢




