I Breathe WHAT???

Engineering Connection

Engineers of all disciplines creatively design new technologies to reduce the production of air pollution. Some engineers examine the types of chemicals released in the manufacturing process, and re-design new ways of production or methods to remove the harmful chemicals before the factory air is released into the atmosphere. Others re-design engines to make more efficient the fuel burning process and/or reduce chemical emissions.
Materials List

Each group should have:

· One 3" x 5"index card





- One pair of scissors
· Clear Packaging tape





- A (single) hole puncher



· A piece of string, ~ 20 cm long



- A piece of graph paper
· A microscope (preferred) or magnifying glass
Introduction/Motivation

Have you ever noticed tiny particles in the air? We breath little pieces of stuff all the time — some of it comes from the ground (dust), some of it from our bodies or clothes (lint, hairs, little pieces of skin), and some of it comes from smoke stacks, car tires, or all sorts of other places. There are a lot of bits and pieces of "stuff" in the air – a quart of air usually contains about 70,000 small particles, and the average house collects about two pounds of dust per week! Consider a vacuum cleaner bag after carpets — which do not appear overly dirty — have been vacuumed several times; the bag is generally very full, and dirt is compacted in the bag, making it quite heavy.

Most of the stuff in our air is very small — much less than an inch in size. Scientists use a very small unit of measure called amicron or micrometer to measure things this small. There are 25,400 microns in an inch. (Have students hold their fingers an inch apart.) People can see things as small as about 10 microns if the light is good. Particles that are smaller than that require a microscope to see them. Ninety percent of the particles in the air are smaller than 10 microns, so most of the specks in the air are too small for people to see without a microscope.

Our bodies are designed to filter particles out as we breathe, but having too many particles in the air can make some people sick. People who suffer asthma may notice their condition worsening in areas with high concentrations of particulate matter in the air, and people's eyes and noses may become more easily irritated. Some particles contribute to the formation of smog. Because particles can make people sick, the U.S. Environmental Protection Agency (EPA) creates regulations for the amount of "stuff" that can be present in the air. The EPA has made a rule that there cannot be more than 0.0002 grams of particles in a cubic meter of air – that is much less than the weight of water in a very light cloud!

Engineers work to make sure that factories, cars, incinerators and other buildings that produce small particles only release clean air. There are many different ways to clean the particles out of the air: engineers wash air by bubbling it through water in air scrubbers, they vacuum air through bags in filters, and they even zap air with electricity in electrostatic precipitators.

Air pollutants come from a variety of sources, both natural and man-made. Natural sources include wind kicking up soil particles, salt from waves crashing on the beach, and volcanoes! Man-made sources are probably easier to think of, with some examples being: char emitted from combustion (cars and cooking), and mining and construction kicking up dust.

Not all of the particles in the air are bad; for example, dust in the air makes helps to create vibrant red sunsets. Dust can also help raindrops form. Water particles make air more pleasant to breathe. If fact, some particles help people develop immunity to sicknesses. In this activity, we are going to try and figure out what kind of particles are in the air around us.

Background

"Particulate matter," also known as particle pollution or PM, is a complex mixture of extremely small particles and liquid droplets. Particle pollution is made up of a number of components, including acids (such as nitrates and sulfates), organic chemicals, metals, and soil or dust particles.

The size of particles is directly linked to their potential for causing health problems. EPA is concerned about particles that are 10 micrometers in diameter or smaller because those are the particles that generally pass through the throat and nose and enter the lungs. Once inhaled, these particles can affect the heart and lungs and cause serious health effects. EPA groups particle pollution into two categories:

· "Inhalable coarse particles," such as those found near roadways and dusty industries, are larger than 2.5 micrometers and smaller than 10 micrometers in diameter. 
· "Fine particles," such as those found in smoke and haze, are 2.5 micrometers in diameter and smaller. These particles can be directly emitted from sources such as forest fires, or they can form when gases emitted from power plants, industries and automobiles react in the air.
Procedure

Answer the following questions in your notebook:

· What are some man-made sources of particulate matter? 
· How can we reduce any of the above sources? 
To make and deploy your pollution collectors:
1. Cut a hole in an index card. The hole can be square, round or any other shape that students like, but it should have at least one area that is as large as a 2" x 2" grid on the graph paper.

2. Punch a hole in the index card near one end. Thread the length of string through the hole and tie it in a loop. The pollution detector should hang loosely from the string.

3. Write information on the index card for future identification (i.e., name, date, class period). Label the index card with a phrase such as "Pollution Monitor – PLEASE DO NOT REMOVE" so that the collector will not be thrown away by someone who thinks it is trash.

4. Put a piece of packaging tape over the larger of the holes cut in the card. The sticky side of the tape will collect airborne particles, so students should be careful not to touch the sticky side or to stick the tape to their desk, paper, their clothes or anything else.
5. Each group will devise a plan for collecting samples from the atmosphere. With your group write out your plan and present it to me to check before proceeding.
6. Hang the pollution detector at a location that you would like to investigate. 
a. More particles will be collected at areas of greater airflow, such as near vents.
b.  Other interesting places could be nearby classrooms, the cafeteria, the kitchen, the teacher's lounge, a copy machine, a bus stop, or really just about anywhere else. 
c. (Note: Do not to interrupt other teachers' classes or be in places you are not permitted to be in.) 
d. These detectors are not waterproof, so if it the detectors are placed outside, they should be placed where they will be protected from weather.
1. Be sure the area will be undisturbed (grass mowing, sprinkler systems, etc. 
7. Leave the pollution detectors hanging for at least 24 hours, preferably longer (over a weekend is good).
8. Tomorrow we will collect and count, draw and try to identify what they what you found on your collection device. 
9. Use the Pollution Detection Worksheet to record your data.
Analysis:

1) What are the possible sources for the items we found? (Natural vs. human influence)

2)  What item was most common on our collection devices?…least common? 

3)  Are all pollutants visible? Explain

4) What could we do to solve some of the issues with pollutants on the school campus?
