
• Mommy cat became severely ill from worsening Asthma. Her 
Veterinarian and I found that her life span was at risk and our choices 
for therapy were limited.  She was already on PO steroids so the only 
other choice was  Flovent  an inhalation aerosol This would take weeks 
to make her comfortable using the  Cat-Aerosol  ( aerocat-For Cats  is 
not easy  to use!  I felt a home Air Filter could help and with  the luck of 
Amazon I had the Hapaspace-002 delivered the next day. It was a 
miracle !!   

• Mommy cat over the next 24 hrs improved substantially. Over 24hrs 
the PM2.5 changed from  the high numbers inside our house  to 9-10.   
My education started because I didn’t have a clue on what the numbers 
meant so I started my education on Air Quality Control and PM2.5 and 
PM 10.    

• Here is what I learned-it was amazing !!

SAVING “MOMMY CAT”



DR CHRISTINE MILLER 

HAZARDOUS AIR POLLUTION

PM 2.50-PM 10- Our Ozone layer and us at risk



Every day now I look up the PM and AQI





WHAT IS PM 2 OR 10 -WHERE 
DOES IT COME FROM ?

What is Particulate Matter?
Airborne particulate matter (PM) is not a single pollutant, 
but rather is a mixture of many chemical species. It is a 
complex mixture of solids and aerosols composed of small 
droplets of liquid, dry solid fragments, and solid cores with 
liquid coatings. Particles vary widely in size, shape and 
chemical composition, and may contain inorganic ions, 
metallic compounds, elemental carbon, organic 
compounds, and compounds from the earth’s crust. 
Particles are defined by their diameter for air quality 
regulatory purposes. Those with a diameter of 10 microns 
or less (PM10) are inhalable into the lungs and can induce 
adverse health effects. Fine particulate matter is defined 
as particles that are 2.5 microns or less in diameter 
(PM2.5). Therefore, PM2.5 comprises a portion of PM10.



What is the Difference Between PM10 and PM2.5 
micrometers.
PM10 and PM2.5 often derive from different emissions 
sources, and also have different chemical compositions. 
Emissions from combustion of gasoline, oil, diesel fuel or 
wood produce much of the PM2.5 pollution found in outdoor 
air, as well as a significant proportion of PM10. PM10 also 
includes dust from construction sites, landfills and 
agriculture, wildfires and brush/waste burning, industrial 
sources, wind-blown dust from open lands, pollen and 
fragments of bacteria. 
 
PM may be either directly emitted from sources (primary 
particles) or formed in the atmosphere through chemical 
reactions of gases (secondary particles) such as sulfur 
dioxide (SO2), nitrogen oxides (NOX), and certain organic 
compounds. These organic compounds can be emitted by 
both natural sources, such as trees and vegetation, as well 
as from man-made (anthropogenic) sources, such as 
industrial processes and motor vehicle exhaust. The relative 
sizes of PM10 and PM2.5 particles are compared in the 
figure below.

regular hair is 70 micrometers  PM2.5 is much 
smaller and not visible





Particulate Matter





VOCs





List of VOCs



• Coal Power plants release sulfur dioxide that reacts with Oxygen and water droplets in the air 
to form Sulfuric acid as a 2nd particle. Since they are so small they stay longer in the air than 
heavier particles increasing the chances of Humans and Animals inhaling them into the body.  

• The minute size <2.5 micrometers can then bypass the nose ,throat  and penetrate deep into 
the lungs and circulatory system!  

• EXPOSURE= Heart attacks, vascular inflammation plaque deposits, Asthma,Bronchitis and 
other respiratory  problems!! 

•  A study published from JAMA suggests there is an associated 4%-8% increased risk for 
Cardiopulmonary and Lung Cancer Mortality r/t the ingestion of PM2.5 and PM10!!

PM2.5 -  Why you should care!



WHERE DO FOSSIL FUELS COME FROM ?

DEEP IN THE EARTH



Where does Oil and natural gas come from







How we are polluting the Earth



Petroleum, coal ,natural gas and orimulsion



TYPES OF COAL



COAL



Mining for Coal





The Burning of Fossil Fuels - Here is what we are dealing with



Wind Energy is renewable and clean but it  is noisy and hurts animals and birds 

WE NEED TO DO BETTER



•THESE TWO ARE THE MOST DETRIMENTAL TO 
OUR HEALTH AT GROUND LEVEL! 

•OZONE WHEN WE INHALE IT IS LIFE 
THREATNING AT GROUND LEVEL 

•PARTICULATE MATTER INHALED AT 2.5 
MICRONS NEVER LEAVES OUR BODY

Ozone and Particulate Matter





• 1.OZONE (03)  

• 2.NITROGEN OXIDES (NOx) 

• 3.CARBON MONOXIDE (CO) 

• 4.SULFUR DIOXIDE (SO2) 

• 5.PARTICULATE MATTER ( PM 10 PM 2.5) 

• 6. LEAD

Six  Major Outdoor Air Pollutants





Damaging the Ozone level 

How do we do it?











The thickness of the ozone layer varies worldwide and is generally thinner near the equator and thicker 
near the poles.[9] Thickness refers to how much ozone is in a column over a given area and varies from 
season to season. The reasons for these variations are due to atmospheric circulation patterns and solar 
intensity.[10]







Ozone Depletion













Ozone at ground 
level- 
DETRIMENTAL TO 
OUR HEALTH





Forming Ozone in the Troposphere





OZONE POLLUTION







COAL-OUR MAIN PROBLEM



Gases that lead to air pollution





Photo Chemical SMOG



Photo Chemical SMOG



Photo Chemical SMOG



• Clean vehicle and fuel technologies provide us with  an affordable means of  reducing related air 
pollution and and climate change emissions . 

• These include fuel efficient vehicles that use less oil and have cleaner fuels that produce fewer 
emissions. 

Solutions



The Earth can be saved!!











WE CAN DO THIS



WE CAN DO THIS



WE CAN DO THIS









HUMANITY AND EARTH







A NOTE TO THINK ABOUT AT THE END OF THIS LECTURE



END LECTURE HERE











4 Types of fossil fuels





The SUN



• The SUN is the Natural Source of Light Energy











LIGHT ENERGY











Nitrogen oxides





WHAT ARE VOLITLE ORGANIC COMPOUNDS?



• Volatile Organic Compounds are compounds that have a high vapor pressure and low water solubility. 

• many are human-made chemicals and produced as paints, pharmaceuticals,refrigerants. 

• VOCs common ground water contaminants 

• VOC’s are components of petroleum fuels, paint thinners and dry cleaning agents, pesticides copiers 
printers glues organic solvents cosmetics -there are many in our home indicating that we can expose 
ourselves and others to very high pollutant levels!! 

• paints, solvents, aerosol sprays, disinfectants ,moth repellents ,air fresheners ,automotive 
products ,hobby supplies ,dry-cleaned clothing ,pesticides

VOC=Volatil Organic Compound











Ozone-Protector vs Destructive











Fossil Fuels





The 4 types of Fossil Fuels









Gases that cause Air Pollution



Burning of fossil fuels



Fossil Fuels come from



Burning fossil fuels affects the Earth system



Understanding Global Change





Bitamin



Bitumen



Carbon Oxides



Nitrogen Oxides



Sulfur Oxides





CAUSES OF AIR POLLUTION



300 million years ago





Kerogen tranforms into Crude oil



Acid Rain



The burning of fossil fuels





ozone, particulate matter, carbon 
monoxide, nitrogen oxides sulfur 

dioxide and lead





Particulate matter 2


