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Abstract

The objective for this experiment is to discover the acidity level of Corvallis’s rainwater. After the acidity of rainwater is found, it will be compared with acidity of other country’s rainwater. The three main chemicals are nitric acid, hydrochloric acid, and sulfuric acid. The reason why this study is being done is because acid rain is becoming worldwide problem. By looking at this study, it can help people to be more aware of the acid rain and the damage that acid rain can cause to the environment.  Rainwater sample will be collected every week and testing over the pH levels will be done, so it is possible to determine if there is acid in the rainwater or not. After collecting results, compiling all of the data and determining the average pH level for Corvallis’s rainwater will be done.

Introduction

The goal of this study is to find out which kind of acidic chemicals are in Corvallis’s rain. Once the experiment is done, result can be compared with other country’s (South Korea and Ireland) rainwater pH levels. So that it can tell how polluted the rain in Corvallis is. To do that research on other studies that has been done on acidity in the rain in Corvallis and other countries are needed. After finding out what acidic chemicals there are in other counties’ rain, the results to the toxicities discovered in Corvallis’s rains will be compared. Also pH level will be compared between acid rain in Corvallis and other countries to see how acidic the rain in Corvallis is. 

Many of scientific studies have been done for acid rain. Scientific research tells us that the pollution in the rain is mostly caused by emissions from factories, cars and from burning coal and oil. The sulfuric acid is the one of the toxic chemical that can be created by emissions from factories, cars, and burning coal and oil. These emissions contain sulfur dioxide (SO2). When SO2 mixes with oxygen and water vapor, it creates sulfuric acid.  The sulfuric acid mixes with the rain as the water accumulates in the clouds to create acid rain. 

Nitrogen oxide is a pollutant, which is created naturally by lightning strikes but is more often created by the burning of oil and coal. When nitrogen oxide is mixed with the water vapor in atmosphere, it creates nitric acid. When nitric acid is formed, it is mixed with rain.  

Hydrogen Chloride is another pollutant which is created by the burning of plastics and the fumes from volcanoes. Hydrogen Chloride is very soluble in water; upon contact with water it ionizes forming H3O+ and Cl-. This creates hydrochloric acid which is a very strong acid. Hydrochloric acid will dissolve body tissue if it contacts the skin, if the fumes are inhaled it can cause coughing, choking, inflammation of the nose and throat, in several cases, it can cause Pulmonary edema, circulatory system failure, and death. 

Acid rain is one of the worldwide problems. It is caused by sulfur and nitrogen emissions from the processing and use of fossil fuels, electric utilities, motor vehicles, industrial facilities and residences are the primary places where fossil fuels are used. Once the sulfur and nitrogen airborne, they become oxidized and combine with other compounds in the air to form sulfuric and nitric acids; the acids are returned to the Earth's surface either wet (precipitation and aerosol) or dry (gaseous and particulate).  The US alone is responsible for releasing 56 million metric tons of sulfur dioxide and nitrogen oxide into the air each year. Europe adds even more then the US, they add more then 60 million metric tons each year, just between the US and Europe there is a staggering amount of pollution being added to the atmosphere which is causing many problems for the environment.(Eileen Lucas) Scientists estimate that humans are responsible for more then one-third of the world’s acid producing sulfur compounds and 15% of the acid producing nitrogen compounds. The acid in the rain will cause damage to the environment by destroying food sources such as plants that the herbivores eat. The pollution can also damage humans when exposed to the pollutants, if the rain has a lot of pollution it can irritate the skin with direct contact, and can cause serious problems if ingested. 
The reason why this topic is important is that toxic rain is a worldwide problem for several years. Even though contact between skin and the acid rain can cause diseases, people are not aware of acid rain. This kind of study will help educate people in Corvallis on how acidic the rain is, which will help us keep the environment from breaking-down. The knowledge that is gained from this test will help people stay healthy because this study will let them be more aware of what is going on the rain. After learning what is in the rain, more researches will let people find ways to reverse the affects that the pollution is having on the environment in Corvallis. This study can be valuable to scientists because by looking at this study, scientists can predict the pH level of rain of Corvallis in the future and do more researches about it so they can reduce the acidity of rain. It can be valuable to contractors and instruction worker. If the acidity of rain get stronger, it is possible to break down the materials that are used to build a house. So, this study will help contractors and instruction workers to be aware of acid rain and use materials that cannot be break down by acid rain. 
Hypothesis:  Since there are less industrial facilities and motor vehicles in Corvallis, the prediction that was made is there won’t be that many acidic chemicals in the rain in Corvallis compared to other counties. However, there has been increasing number of factories and cars recently. So, it will eventually get polluted and turn into acid rain.
Methods
Materials

· 4 Glass jars that is large enough to contain 1 liter of rain. These are used to collect the rain water from 4 different places.

· 4 Glass jars that are large enough to contain 1 liter of rain after it have been filtrated. These are used to place the rain water that is filtered, so it won’t have any large debris.

· pH papers to find out what the pH level of the rain water sample is.

· pH chart to tell the pH level of the rain samples.

· Spec 20 to find out if there are 3 main acids are in the rain sample.

· glass test tubes to place the rain sample (used when testing to see if acid is in the rain water)

· Special sized glass test tubes to place the rain sample (used when testing with spec 20 to see how much amount of acid and other toxicants are in the rain water)

· 10 ml of Barium Chloride. Used to find out if there is sulfuric acid by adding it to the rain sample.

· 10 ml of Silver nitrate. Used to find out if there is Hydrogen Chloride by adding it to the rain sample.

· 10 ml of iron sulfate. Used to find out if there is nitric acid by adding it to the rain sample.

· 10ml of sulfuric acid. Used to find out if there is nitric acid by mixing it with rain sample.

Important!

· Glass jars must be washed before collecting rain, because if it is not washed the chemicals in the glass jar might interfere to the pH of the rain.

· pH level of the rain must be measured as soon as rain is collected. If not, the acidity of rain might change.

· Must wear gloves and long sleeve T-shirts, so the skin can be protected from contacting acid.

· *Before putting in the test tube that contain rain sample into the spectrophotometer, place test tube that contain distilled water so it can use it to control the spectrophotometer. 

· *Before using spectrophotometer, first warm it up for 10~15 minutes.

* If spectrophotometer is available.
Procedure

Make sure to label the glass jars so that later it will be easy to identify which jar contains the rainwater from different places. Place collection jars in specified areas (Vinyard mountain, walnut park, 9th street, Albertson), so the rain samples can be collected. Collect the jars that were placed in the specified areas that now contain rainwater (as soon as possible). Transport the test sample to the school. There might be some large debris inside of the jars because there might be a rock or a small piece of wood from the tree. To make the rainwater as clean as possible, use filter paper to separate large debris from the rainwater. After removing large debris from rainwater sample, perform the pH test of the rainwater samples. After testing samples, record the results. Test for different pollutants in the water (hydrochloric acid, nitric acid, and sulfuric acid) by adding other chemicals into the rain. 

To find hydrogen chloride, silver nitrate needs to be added. First, measure 5ml of the rain sample and put it into test tube and then put two to three drop of silver nitrate into the test tube and mix it. If insoluble takes place (AgCl) in the test tube, it means there is hydrogen chloride (HCL) in the rain.

Formula for finding hydrogen chloride in the rain: 
HCL + AgNO3→ AgCl + HNO3.

To find sulfuric acid (H2SO4), barium chloride (BaCl2) needs to be added. First, measure 5ml of the rain and put it into test tube and than put two to three drops of the barium chloride to test tube and mix it. If insoluble takes place (BaSO2) in the test tube, it means there is Sulfuric acid in the rain. 

Formula for finding sulfuric acid in the rain: 
H2SO4+ 2BaCl2→ 2BaSO2 + 2HCl2
To find nitric acid (HNO3), iron sulfate (FeSO4) and sulfuric acid (H2SO4) is needed.  First measure 5ml of the rain and put it into test tube and then put 2 to 3 drops of   iron sulfate. When iron sulfate is mixed with rainwater completely, carefully put two to three drops of sulfuric acid into the test tube. If there is brown ring ([Fe(H2O)5NO]SO4) on the top of the test tube, it means there is nitric acid in the rain.

Formula for finding nitric acid in the rain: 

6FeSO4 + 2HNO3 + 3H2SO4 → 3Fe2(SO4)3 + 2NO + 4 H2O
[Fe(H2O)6]SO4 + NO → [Fe(H2O)5NO]SO4 + H2O

If adding chemicals into rain doesn't work, than use ultraviolet spectrophotometer to check (if possible). Record the results for each one of the rain water samples that were collected. Then research other countries’ and states’ pollution levels and record these separately from the records taken from your own samples. Compare the results taken from the collection jars to the other countries and states pollution level which were recorded. Research what effects the acidic chemicals in the rain have on the environment and what can be done to minimize or reverse the affects. Write the conclusion using all the data that was gained by doing the research. 

Timeline

	Date
	

	November 20 ~24
	Put the jars at mountain, Walnut Park, 9th street, and Albertson to collect rain and put it inside the refrigerator where there is no light near to the sample. (For long term use

	November 25
	Measure the ph of each place and record the result

	November 27 ~ December 1
	Put the jars at mountain, Walnut Park, 9th street, and Albertson to collect rain and put it inside the refrigerator where there is no light near to the sample. (for long term use)

	December 2
	Measure the ph of each place and record the result

	December 4 ~8
	Put the jars at mountain, Walnut Park, 9th street, and Albertson to collect rain and put it inside the refrigerator where there is no light near to the sample. (For long term use)

	December 9
	Measure the ph of each rain sample and record it, and find out what kinds of toxic chemicals are in the rain samples

	December 11~15
	Put the jars at mountain, Walnut Park, 9th street, and Albertson to collect rain and put it inside the refrigerator where there is no light near to the sample. (For long term use)

	December 16
	Measure the ph of each place and record the result.

	December 18 ~ 22
	Put the jars at mountain, Walnut Park, 9th street, and Albertson to collect rain and put it inside the refrigerator where there is no light near to the sample. (For long term use)

	December 23
	Measure the ph of each place and record the result.

	December 24~29
	Put the jars at mountain, Walnut Park, 9th street, and Albertson to collect rain and put it inside the refrigerator where there is no light near to the sample. (For long term use)

	December 1
	Measure the ph of each rain sample and record it, and find out what kinds of toxic chemicals are in the rain samples

	January 1~5
	Put the jars at mountain, Walnut Park, 9th street, and Albertson to collect rain and put it inside the refrigerator where there is no light near to the sample. (For long term use)

	January 6
	Measure the ph of each place and record the result.

	January 8~12
	Put the jars at mountain, Walnut Park, 9th street, and Albertson to collect rain and put it inside the refrigerator where there is no light near to the sample. (For long term use)

	January 13
	Measure the ph of each place and record the result

	January 15~19
	Put the jars at mountain, Walnut Park, 9th street, and Albertson to collect rain and put it inside the refrigerator where there is no light near to the sample. (For long term use)

	January 20
	Measure the ph of each rain sample and record it, and find out what kinds of toxic chemicals are in the rain samples

	January 22~26
	Put the jars at mountain, Walnut Park, 9th street, and Albertson to collect rain and put it inside the refrigerator where there is no light near to the sample. (For long term use)

	January 27
	Measure the ph of each place and record the result.

	January 29~February 2
	Put the jars at mountain, Walnut Park, 9th street, and Albertson to collect rain and put it inside the refrigerator where there is no light near to the sample. (For long term use)

	February 3
	Measure the ph of each place and record the result

	February 5~ 9
	Put the jars at mountain, Walnut Park, 9th street, and Albertson to collect rain and put it inside the refrigerator where there is no light near to the sample. (For long term use)

	February 10
	Measure the ph of each rain sample and record it, and find out what kinds of toxic chemicals are in the rain samples


Figure 1. Shows that times when the researches are done.

Data Sheet

	
	date
	pH level
	date
	pH level

	Mountain
	November 25
	7.0
	January 6
	7.0

	
	December 2
	6.5
	January 13
	no rain sample(due to snow)

	
	December 9
	6.5
	January 20
	no rain sample(due to snow)

	
	December 16
	7.0
	January 27
	no rain sample

	
	December 23
	6.0
	February 3
	6.0

	
	December 30
	6.0
	February 10
	6.5

	Walnut Park
	November 25
	7.0
	January 6
	7.0

	
	December 2
	7.0
	January 13
	no rain sample(due to snow)

	
	December 9
	6.5
	January 20
	no rain sample(due to snow)

	
	December 16
	6.5
	January 27
	no rain sample

	
	December 23
	7.0
	February 3
	7.0

	
	December 30
	6.5
	February 10 
	6.5

	Albertson
	November 25
	6.0
	January 6
	6.0

	
	December 2
	6.0
	January 13
	No rain sample(due to snow)

	
	December 9
	6.5
	January 20
	No rain sample(due to snow)

	
	December 16
	6.0
	January 27
	no rain sample

	
	December 23
	6.0
	February 3
	6.0

	
	December 30
	6.5
	February 10
	6.0

	9th street
	November 25
	6.0
	January 6
	6.0

	
	December 2
	6.0
	January 13
	no rain sample(due to snow)

	
	December 9
	6.0
	January 20
	no rain sample(due to snow)

	
	December 16
	6.0
	January 27
	no rain sample

	
	December 23
	6.5
	February 3
	6.0

	
	December 30
	6.5
	February 10
	6.0


Figure 2. Data sheet that shows the pH level of rain samples.
	
	Average pH level

	Mountain
	6.5

	Walnut Park
	6.78

	Albertson
	6.11

	9th street
	6.11


Figure 3. Shows the average pH level of rain samples collected from 4 specified places.
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Figure 4. This chart shows the pH level of specified places.
Testing for toxic chemicals

	place
	Date
	Hydrogen Chloride
	Sulfuric 

Acid
	Nitrogen acid

	Mountain
	December 9
	X
	X
	X

	
	December 30
	X
	X
	X

	
	January 20
	no rain sample
	no rain sample
	no rain sample

	
	February 10
	X
	X
	X

	Walnut Park
	December 9
	X
	X
	X

	
	December 30
	X
	X
	X

	
	January 20
	no rain sample
	no rain sample
	no rain sample

	
	February 10
	X
	X
	X

	Albertson
	December 9
	X
	X
	X

	
	December 30
	X
	X
	X

	
	January 20
	no rain sample
	no rain sample
	no rain sample

	
	February 10
	X
	X
	X

	9th street
	December 9
	X
	X
	X

	
	December 30
	X
	X
	X

	
	January 20
	no rain sample
	no rain sample
	no rain sample

	
	February 10
	X
	X
	X


Figure 5. Shows if there are 3 different kinds of acids in collected rain sample.
Discussion

Hypothesis was correct. Based on results, pH level of Corvallis rain was neutral. However, rain samples from 9th street and Albertson were lower than rain samples from Vinyard Mountain and Walnut Park. The researches show that the average pH level of Ireland is 6.0(ENFO) and 4.5 in South Korea(Kim). The results that are collected and researches supports that Corvallis’s rain is higher quality than other places that are more industrialize. For future groups who want to extend and duplicate this study, group can start the experiment right before the rain season. This experiment was started after the rain season, so collecting the rain was one of the problems. Concerning about how much amounts of acids in the rain sample is still unsolved. Since there wasn’t enough time to research for the information about spec-20, the amounts of acid were can not be found. However, it would be more helpful to this study if spectrophotometer was available.
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