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     What’s Really Going On?

      Introduction:

You have seen ionic compounds react with one another.  Remember the conservation of mass demonstration?  Somehow, lead (II) nitrate mixed with potassium iodide and a yellow precipitate formed.  What really goes on when these substances react?  Why did a yellow precipitate form?  This experiment will help you understand what’s really going on when ionic compounds react.

Materials

Equipment


Scoopula



1 Petri dish bottom or lid



24-well plate.  All wells must be dry.



small test tube or stirring rod


Chemicals  Dispose of all solutions as instructed by your teacher.


Thin-stem pipet containing 0.25 M lead (II) nitrate, Pb(NO3)2



Thin-stem pipet containing 0.50 M potassium iodide, KI



Sample containing crystals of lead (II) nitrate, Pb(NO3)2


Sample containing crystals of potassium iodide, KI

Procedure:

1. Obtain pipets containing solutions of potassium iodide, KI, and lead (II) nitrate, Pb(NO3)2.  Lets review a little before we begin.  Remember, solid KI and Pb(NO3)2 were dissolved in DI water to make these solutions.  Draw “magnified” views of KI and Pb(NO3)2 dissolved in water in the circles below.  Show the drawings to your instructor before proceeding.
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2. Cover the bottom of a petri dish with DI water and place it on a white sheet of paper.  Then, using the thin-stem pipets,  simultaneously and carefully add 10 drops of lead (II) nitrate solution and 10 drops of potassium iodide solution on opposite sides of the petri dish as shown in the diagram by locations ‘x’ and ‘y’.    (NOTE: You might want to rest your pipet on the side of the dish and add the drops from this height.) Do not move or be shake the dish.  Wait for something to happen before proceeding to the next step.  Record all observations below.


Chemists give this kind of chemical reaction the name double replacement.  The lead (II) nitrate and potassium iodide kind of a “change partners” to become lead (II) iodide and potassium nitrate.  The lead (II) iodide has a yellow color, which you observed in the reactions.  Since lead (II) iodide is not very soluble in water, a precipitate (solid) forms.  The potassium and nitrate just kind of watch what is going on.  They are called spectator ions.  The chemical equation for the reaction is shown below.  What does (aq) mean?
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3. Using the information in the paragraph above, draw a picture to show how you think these ions are distributed…(Use ion symbols)

immediately after addition of both chemicals



15-30 seconds after addition of both chemicals



When the precipitate forms


4. Now,  empty the dish and clean with DI water.  Repeat step 2 but wait five minutes before adding the potassium iodide solution.  Draw pictures again as indicated below.  Use ion symbols!

Immediately after addition

of Pb(NO3)2


Right before the addition of KI



When the precipitate forms


5. Place a few crystals of solid lead (II) nitrate and solid potassium iodide in the same well of your 24-well plate.  Using a small test tube or stirring rod, carefully grind the solids using a circular motion.  Observe and record.

Questions:

6. How do you know a chemical reaction occurred?

7. How were the results in Step 2 and Step 5 similar?  Different?

8. Do you think the chemical reactions were the same in both Step 2 and 5?  Why?

9. How is the observation in Step 2 different from that in Step 4?  What do you think caused this difference?

10. Why did it take longer in Step 2 for an observable change?

11. When the ionic solids used in this activity were dissolved in water to make solutions they dissolve and individual ions making up the substance break apart.  Since the solution looks just like water, what can you say about the size of the ions that make up each substance?

12. Look back at the equation written between steps 2 and 3.  Count the number of ions of potassium and iodide on each side of the arrow.  Is there the same number?  Do the same for the lead and the nitrate ions.  Is there the same number?  Have we violated some law of nature?  If so, what is it?  Rewrite the equation to take care of any problem.  Show the equation to your instructor.
Chem Is Try

13. Do this experiment again, but also study the effects of temperature on the reaction.

14. Write a complete balanced equation for the reaction involving Pb(NO3)2 and KI below and in your lab report.

X     y
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