Chemistry

THE SIX-SOLUTION PROBLEM 
Purpose:  to determine the identity of six ionic solutions.

This is a detective problem.  Your job is to find out which chemical solution is in each bulb.  Six small dropper bulbs are labeled "A" through "F," and each one has a different solution.  Working with a partner, you will mix the chemicals in pairs to determine which bulb contains which solution.  The solutions are:

silver nitrate,     

AgNO3
hydrochloric acid,  

HCl

sodium carbonate,   

Na2CO3
lead nitrate,       

Pb(NO3)2
potassium iodide,   

KI

sodium chloride,    

NaCl

BUT YOU DON'T KNOW WHICH SOLUTION IS IN WHICH BULB!

When these ionic solutions are mixed, different reactions occur:  

*
An acid and a carbonate will fizz.

*
Silver chloride, lead carbonate and lead chloride are all white precipitates.

*
Lead iodide is a bright yellow precipitate.

*
Silver iodide is a very pale yellow or ivory precipitate.

*
Silver carbonate forms a pale, slightly tan, off white precipitate.

Procedures:
1.  Be sure the plastic (Parafilm) is clean and dry from the last student.  Smooth the Parafilm down onto the lab table.  

2.  DO NOT TOUCH THE TIPS OF THE DROPPERS TO ANY SOLUTIONS OR THE CHEMICALS WILL BECOME CONTAMINATED!  You have been given a data table to write on.  Look at it now.  It works like a multiplication table and will be useful for you to record your data.  Each student should keep his/her own data to take to the exam.

You will make your paired mixtures on the Parafilm in the same layout as the data table. 

TURN PAGE OVER

Take solution labeled "A" and put two drops in the upper left corner of the parafilm.  Leave a space and place two more drops of "A" below the first one.  Continue this until you have 5 puddles of "A".  Your Parafilm should look like this:

	    A 

	    0

    0

    0

    0

    0


Now, take solution "B" and put two drops next to the first one on your Parafilm.  Make 3 more puddles below this, next to the "A" puddles.  Now, your Parafilm looks like this:

	    A   B  

	    0   0

    0   0

    0   0

    0   0

    0


Continue with 3 puddles of "C" next to "B", 2 puddles of "D" next to "D", and one puddle of "E" next to "D".  Your Parafilm now looks like this:

	    A   B   C   D   E  
	(no "F")

	    0   0   0    0   0   

    0   0   0    0

    0   0   0    

    0   0

    0
	


3.  Now, take solution "F" and drop two drops into each of the puddles in the top row (across).  Continue with "E" in the second row, etc. until you have made all possible pairs with the solutions (there are 15).

	
	    A   B   C   D   E

	Add "F" to each puddle in this row

       "E"  "     "         "     "    "     "

       "D"  "     "         "     "    "     "

       "C"  "     "         "     "    "     "

       "B"  "     "         "     "    "     "
	    0   0   0    0   0

    0   0   0    0

    0   0   0

    0   0

    0


Be sure to write your observations on your data table.  Note color of precipitates ("ppt") and any fizzing.  "NAR" is useful to indicate "no apparent reaction."  

BEFORE CLEANING UP, YOU AND YOUR PARTNER SHOULD DETERMINE WHICH CHEMICAL IS IN WHICH BULB NOW.  Write your conclusions on your data papers to take to the exam.  You will not be able to work together on the test.

Use a paper towel to wipe the chemicals off the Parafilm.  Rinse the Parafilm for the next students to use.

