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Arsenic Analysis Activity


[image: image7.png]


[image: image8.wmf]   STEM 



 

Arsenic Analysis
Arsenic Compounds


Arsenic compounds are found in some rock formations and soils. Water that flows through cracks in those rock formations or soils dissolve some of the arsenic compounds.  Plants may take in arsenic contaminated water as they grow. Animals, including people, may be drinking arsenic contaminated water from streams, lakes, and wells. 


Arsenic compounds can also be released into the atmosphere during volcanic eruptions or forest fires and during mining operations when rock is crushed to extract metals like gold, copper, tin or zinc. Some arsenic compounds are released into the atmosphere as coal is burned.  Waste products from coal mining operations that are stored in artificial ponds may also have high concentrations of arsenic compounds.

For many years, arsenic compound were used to manufacture wood preservatives, paints, dyes, and soaps in the United States.  As a result, there are many areas of the United States where there are high than normal concentrations of arsenic compounds in the environment. Arsenic compounds are still used to manufacture a wide variety of products, including electronic components. In some parts of the worlds, high concentrations of arsenic compounds are found in fertilizers and animal feed.
Arsenic Hazards

      In low doses, arsenic compounds cause nausea, vomiting, and diarrhea. Larger doses result in abnormal heartbeat, damage to blood vessels, and a feeling of “pins and needles” in hands and feet. Direct contact with the skin can cause redness and swelling.  Long term exposure can cause cancer. In large doses, arsenic can be deadly.  
Arsenic Concentration Standards

The Environmental Protection Agency has established 10 micrograms of both inorganic and organic arsenic compounds per liter of water as the maximum allowable concentration for community drinking water systems. People obtain water form individual water wells should monitor arsenic compound concentrations to determine if their drinking water is safe to drink.

Analyze a Water Sample


In this activity, you will use arsenic test strips that change color when a chemical in the reactive pad of test strip reacts with arsenic compounds.
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Materials

· Protective gloves, goggles, and lab coats or aprons
· Reaction bottles and removable caps
· Arsenic test strips
· Reaction Packets #1 and #2

· Arsenic strip container with arsenic concentration color scale
· Water samples
· Container to carefully dispose of all materials at the end of the activity.

Experimental Precautions

A mercury compound is in the reactive pad of the arsenic test strips that you will use in this activity.  In addition, reagents used during the analysis of water samples result in a chemical reaction in an acid solution that produce flammable hydrogen gas.  This means that you will need to take the following precautions as you analyze water sample for the concentration of arsenic compounds in a water sample.

When analyzing a water sample for arsenic concentrations it is important to:
· Wear protective gloves, goggles, and a lab apron or lab coat 
· Work on a surface that can easily be cleaned.
· Work in a well ventilated area.


When you have completed your analysis of a water sample for arsenic concentrations is it important that you:
· Continue to wear your gloves, goggles, and lab coat or apron as you dispose the arsenic test strips, empty reagent packets, and contents of the reaction bottles.
· Dispose the arsenic test strips and water samples in containers provided by your teacher.

· Put the reaction bottles in a location provided by your teacher.
The Concentration Color Code


The EPA maximum allowable concentration of arsenic compounds is 10 micrograms per liter. The color code on the container of arsenic test strips indicates a range of concentrations from 0 parts per billion to 500 parts per billion (ppb).
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Question 1:  The concentration of arsenic compounds in a water sample is found to be 25 micrograms per liter.  What is the concentration expressed in parts per billion (ppb)?

On a separate sheet of paper, show how you converted you converted a concentration expressed in micrograms per liter to a concentration expressed in parts per billion (ppb). Hint: a microgram is a millionth of a gram.

Question 2: How many grams of an arsenic compound would be in each milliliter (mL) of the water sample described in Question 1?
The Experimental Procedure: 

The steps of this procedure correspond to the series of diagrams shown below.
1. Lift the flap on the black cap and gently slide a test strip into the groove so that the reactive pad faces down toward the small opening and completely covers the opening. Close the black flap.

2. Put a water sample into the clear plastic reaction bottle up to the 50 mL mark.

3. Add the content of one Reagent Packet #1 to the water and swirl to dissolve.

4. Add the content of one Reagent Packet #2 to the water and swirl to dissolve.

5. Immediately attached the black cap with the test strip to the reaction bottle. Do not shake or invert the vessel. Swirl gently for 5 to 10 seconds but do not allow the solution to splash onto the test strip.

6. Let the reaction proceed for 30 minutes.  Swirl the solution twice during that 30 minute period.

7. Remove the test strip and immediately compare the color of the reactive pad with the colors on the chart on the container of test strips.  Compare the color of your test strip with the color chart that indicates arsenic concentrations. For best results, do this in an area where there is indirect natural sunlight.

8. Record the concentration of arsenic compounds in your water sample.
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