Limiting Reagents Lab

Objective:
Is there an optimum ratio of reactants that will produce the most product?  In this lab you will explore this relationship in two separate double replacement reactions that form precipitates.  You will use the volume of precipitate formed as an indicator of the amount of product.

Materials:
1 plastic well strip (1 x 8), 3 pipettes, scotch tape, 1 cotton swab, test tube holder, paper towels, distilled water, 0.1 0 molar solutions of lead (II) nitrate, potassium chromate and sodium iodide.

Method and Observations:
In this experiment you will be using microchemistry techniques and amounts.  The solutions of the reactants are all of the same concentration.  So if each drop is the same size, equal drops gives you equal moles.
Lead (II) Nitrate + Potassium Chromate:
1.
Rinse each of the 3 pipettes with distilled water.  Fill each of the pipettes with each of the solutions.  Use a different pipette for each solution.  Make sure the well strips are clean.

2.
You will use 7 of the wells.  Fill them with 6 drops of the 2 reactants.  Use the following proportions of Lead (11) Nitrate to Potassium

Chromate:
(0:6,1:5,2:4,3:3,4:2,5:1,6:0)

3.
Place a piece of scotch tape over the top of the well strip.  Press firmly so that all of the wells are covered and sealed.  Place your finger over the length of the wells and shake or vibrate to mix the reactants.

4.
Set the strip on the tabletop and let stand undisturbed for five minutes.  While you are waiting, make a chart that records the number of drops of each solution in each well, and make a drawing of the results in the wells.  Label your drawing.

5.
Clean the wells by removing the tape, dumping the products on paper towels, using one end of the cotton swab to clean out the wells, and rinsing with distilled water.
Lead (II) Nitrate + Sodium Iodide:
6.
Repeat steps #1-5 with sodium iodide instead of potassium chromate.
Data and Calculations:
*Write the balanced equations for reaction one.  This is a double replacement reaction for which you must accurately predict the products. Include states of matter.
*Explain each well.  What was limiting, and what was excess?  How much was excess?
*Write the balanced equations for reaction two.  This is a double replacement reaction for which you must accurately predict the products. Include states of matter.
*Explain each well.  What was limiting, and what was excess?  How much was excess?
*Why were there different amounts of solid in some wells?
Conclusion:
Claim:  Is there an optimum ratio of reactants that will produce the most product?
Evidence:  What evidence do you have to support your claim? Explain your observations.

Reasoning:  What scientific reasoning supports your claim?
