Eight Unknown Solutions
Scientists are problem solvers, and one of the most important ways they gain the information they need to solve problems is by making detailed and accurate observations. Making observations is not only a key process of the experimental procedure; often, the observations made in one experiment can be applied to solving a different problem. This laboratory experiment is an example of problem solving by use of observations.

When substances are mixed together, one of two things can happen. The first is that no change occurs. The substances are stirred together but remain the same substances.  This is called a mixture of the initial substances. The second is that a change occurs. The substances interact in some way that results in the formation of different substances.  This is a mixture of new substances. This type of change is called a chemical change, and the process or procedure that brings it about is called a chemical reaction. Sometimes, a chemical reaction is accompanied by a change that can be seen, such as a change in color, the formation of a solid (precipitate), the absorption/generation of heat, or the generation of a gas. In this experiment, you will observe the changes brought about when eight known substances are combined in different ways. You will then use the observations to identify the same eight substances when they are supplied as unknowns.

Purpose:
· Observe the results of mixing water solutions of eight different known substances.

· Record observations.

· Identify the same substances in unknown solutions.

Materials:
· 64-well microplate data form (4)
 
(  0.1M Pb(NO3)2
lead (II) Nitrate

· Plastic wrap 



(  0.1M Na2CO3
Sodium Carbonate

· Pipettes




(  0.1M Fe(NO3)3  
Iron (III) Nitrate

· Beaker 




(  0.1M NaOH
Sodium Hydroxide

· Distilled water 



(  0.1M Cu(NO3)2
Copper (II) Nitrate

· Toothpicks 



(  0.1M HNO3
Nitric Acid

· Goggles 




(  0.1M AgNO3
Silver Nitrate

· Apron 




(  0.1M NaI

Sodium Iodide

Procedure:
Day 1:
Obtain two microplate data forms.   Place one of the microplate data form on your lab bench so that the numbered columns are at the top and the lettered rows are at the left. Assign one of the eight known solutions to each of rows A through H and 1 through 8.   For example, nitric acid might be in row A and 1, silver nitrate in row B and 2, and so on. Write in the name of each solution that you assigned to each number and letter on the microplate data form.  Cover your microplate data form with plastic wrap.  Be sure there are absolutely no wrinkles on your plastic wrap.  Tape the plastic wrap to the table.  Copy each chemical’s location found on the microplate data form that is on the lab bench onto your other microplate data form.

The labels on your Microplate Data Form show the solutions to be mixed in each square. For example, if row B was Sodium Iodide and column 1 was nitric acid, these two chemicals would be mixed together. To avoid wasting materials, do not mix a substance with itself and do not mix the same two substances more than once. X's are in the squares of your microplate data form to show where you do not need to mix solutions.

(Using a pipette, place 1 drops of the solution you assigned to row B onto the plastic wrap over each square in row B that does not have a X. Caution: Handle the solutions with care. Nitric acid and sodium hydroxide can burn the skin and make holes in clothing. Silver nitrate can stain the skin black. Once you have placed solutions on the plastic wrap, do not move the data form and be careful not to touch the solutions on it.  USE ONLY THE PIPET ASSIGNED TO EACH CHEMICAL.  DO NOT USE THE SAME PIPET FOR ALL OF THE CHEMICALS.  Then add 2 drops of the solution you assigned to row C to every square in row C that does not have a X. Repeat for rows D-H.
Now add 1 drops of the solution you assigned to column 1 to every square in column 1 that does not have an X. Rinsing the pipette each time you change substances, repeat this procedure for columns 2 through 8.

Stir the solutions on each square with a toothpick, using a different toothpick for each square. Dispose of used toothpick in the beaker at the center of the lab table.

Examine each square for any observable changes in the solutions. Record your observations in your lab book on the microplate data form of known solutions. Be very specific on your observation of any chemical reactions.  The more precise your observations the easier it will be to solve for your unknown solutions during your next lab class.  Where you cannot observe a change, write NR for “no reaction."

Carefully untape your plastic wrap and fold it up so not to spill any chemicals. Discard the plastic wrap in the beaker.  Discard the microplate data form that was on the lab table in the garbage can.

Follow end of lab class procedures.

Procedure:

Day 2:
Obtain two unknown solution microplate data forms. Set up your microplate data form for unknown solutions the same as you did during the previous lab class. A letter identifies each of the unknown solutions you will work with. Using these letters, assign the unknowns to lettered rows and numbered columns of the microplate data form as you did for the known solutions. Repeat the procedure from day one beginning with the ( symbol.

Compare your observations of the known solutions with your observations of the unknown solutions.  Identify one combination of known solutions and one combination of unknown solutions that clearly gave the same result.  Using this information solve for the unknown solutions S-Z.

Follow end of the lab class procedures.

Lab Completion:

Staple together in the following order:(sloppy work will be returned)

1. The lab directions.

2. 1 known microplate data form with data.

3. 1 unknown microplate data form with data.

4. The following questions answered in complete sentences if applicable.

Q1.  Using a ruler create a data box that that lists the unknowns chemical letter with its name.

Q2. What are the four types of change that indicate a possible chemical change?

Q3. Which one of the four types of chemical change did this lab not allow you to observe?

Q4. Describe what a precipitate is and how to observe it.

Q5. How can you tell if a chemical reaction produces a gas?

Q6. According to your observations how many different chemical reaction occurred among the known solutions?
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