
Experiment 1-4 -- Characterization of Alum

You will need to perform the final two tests on your alum from the previous experiment.  First, you will determine the percent of water of hydration in your alum, and then you will precipitate the sulfate as BaSO4 to determine the percent by mass of sulfate in the alum.

Objectives

· The student will prepare his own objectives and hypotheses
Apparatus and Materials

materials needed for step 1 (to be identified by student)

250-mL beaker

stirring rod

rubber policeman


watch glass

filter flask

Buchner funnel


filter paper

25-mL graduated cylinder
hot plate



wash bottle with distilled water




Procedure

1.  Determination of the amount of water of hydration in alum crystals. You must propose and explain (show calculations for) a hypothesis for the percent of water in alum.  In addition, you must select and identify the proper materials and apparatus, and design a realistic method that allows for the control of the variables and for the collection of sufficient relevant data while excluding the collection of irrelevant data.

2.  Determination of the percent sulfate in alum.  You must propose and explain (show calculations for) a hypothesis for the percent sulfate in alum.

3.  Determine the mass of a piece of filter paper using a sensitive balance.

4.  Use the sensitive balance to accurately weigh about 1 gram of alum into a 250 mL beaker.  Dissolve it in approximately 50 mL of distilled water.  Add about 45 mL of 0.2 M Ba(NO3)2 solution slowly, with stirring.

5.  Cover the beaker with a watch glass and heat the solution nearly to boiling.  Keep the solution just under the boiling point for at least 15 minutes.

6.  Filter the precipitate through a Buchner funnel (using filter paper) with a vacuum.  Use a rubber policeman to be sure that all of the precipitate is transferred from the beaker to the filter.

7.  Wash the beaker and then the precipitate several times with small quantities of distilled water.

8.  Place the filter paper on a watch glass, and heat at 50°C until dry.

9.  Weigh the filter paper with the precipitate.  

Data and Observations


Obtain all relevant data for step 1 of the experiment.  

For the final test:

Mass of filter paper






________________

Mass of alum used






________________

Mass of filter paper with precipitate (BaSO4)



________________

Analysis of Data


Perform all of the calculations necessary to determine the percent by mass of water in alum from your experimental data.  


From the mass of BaSO4 produced, calculate the moles of BaSO4.  Convert this quantity to moles of sulfate, and then to grams of sulfate.  This represents the mass of sulfate in your sample of alum.  Divide the mass of sulfate by the mass of alum used, and then multiply by 100 to determine the percent by mass of sulfate in your alum.  

Conclusion


From your knowledge of the correct formula of alum, calculate the percent error of these determinations.  Give some possible explanations for your error.  Be specific.  State what you learned and analyze the procedure.  Identify the strengths and weaknesses of your procedure.  Make any suggestions to improve the experiment.

Lab Report


The lab report should contain all sections.

