
The most rigorous test of any scientific concept is whether or not it can be used
to make accurate predictions. If the prediction is shown to be valid, then the
concept is judged to be acceptable. If the percentage difference between the
actual and the predicted values is considered to be too great (e.g., more than
10%), then the concept may be judged unacceptable.

The purpose of this lab exercise is to test the validity of the stoichiometric
method. To do so, we will use the percentage difference between an experimental
value and the value predicted by gravimetric stoichiometry.

Prepare a lab report to present your findings. Provide a Prediction of the
mass of lead produced in the single displacement reaction between zinc metal
and aqueous lead(II) nitrate. In the Analysis of the evidence presented, answer
the question. In your Evaluation, evaluate the experimental design, the predic-
tion, and the method of gravimetric stoichiometry.

Question

What is the mass of lead produced by the reaction of 2.13 g of zinc with an excess
of lead(II) nitrate in solution (Figure 1)?

Prediction

(a) Write a balanced equation for the reaction.
(b) Use the gravimetric stoichiometric method to predict the mass of lead

produced.

Experimental Design

A known mass of zinc is placed in a beaker with an excess of lead(II) nitrate solu-
tion. The lead produced in the reaction is separated by filtration and dried. The
mass of the lead is determined. Assume that the reagents used are pure and that the
technical skills used in carrying out the experiment are adequate for the experi-
ment. An excess of one reactant is used to ensure the complete reaction of the lim-
iting reagent.

Evidence

In the beaker, crystals of a shiny black solid were produced and all of the zinc
reacted.
mass of filter paper = 0.92 g
mass of dried filter paper plus lead = 7.60 g

Analysis

(c) Use the evidence to calculate the actual mass of lead produced.
(d) Calculate a percentage difference between the experimental value and the

predicted (theoretical) value of the mass of lead. The percentage difference
is calculated by dividing the difference in mass by the predicted mass.

Evaluation

(e) Why was an excess of lead(II) nitrate in solution used in this experiment?
(f) How can we tell when the lead(II) nitrate is in excess?
(g) Based on the evidence and your evaluation of the experimental design, is

the gravimetric stoichiometric method valid?
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Testing Gravimetric Stoichiometry
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Figure 1

Zinc reacts with a solution of lead(II) nitrate.
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Student Worksheet for Lab Exercise 5.5.1

Designing Testing Gravimetric Stoichiometry:
Calculating an Excess Reagent

In this lab exercise, you are given a reaction to use to test the method of gravi-
metric stoichiometry. Write a Prediction and the Procedure. Prepared evidence
is provided for use in the Analysis and Evaluation.

Question

What mass of precipitate is formed when 2.98 g of sodium phosphate in solu-
tion reacts with an excess of aqueous calcium nitrate?

Prediction

(a) Calculate the mass of excess reagent that should be used in this investiga-
tion and predict the mass of product that will be formed.

Experimental Design

The given mass of sodium phosphate is dissolved in water and reacted with a cal-
culated excess mass of calcium nitrate in solution. One of the products formed
is calcium phosphate, which is insoluble in water. The other product formed is
sodium nitrate, which remains in solution. The stoichiometric method is tested
by comparing the predicted mass of precipitate formed with the actual mass
obtained.

Evidence

mass of filter paper = 0.93 g
mass of dried filter paper plus precipitate = 3.82 g

Analysis

(b) Answer the Question: What mass of precipitate is formed when 2.98 g of
sodium phosphate in solution reacts with an excess of aqueous calcium
nitrate?

Evaluation

(c) What is the difference between the predicted and actual mass of precipitate
formed?

(d) What are some possible causes for any difference in the predicted and
actual mass of precipitate formed?

(e) Is there any observable test to determine if the amount of calcium nitrate
used was in excess?

(f) Based on the evidence and your evaluation of the design, is the stoichio-
metric method an acceptable method for predicting masses of reactants
and products?
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