Decomposition of Potassium Chlorate

Prelab

NAME:______________________________________________ PERIOD:______

1. Calculate the mass percent oxygen in potassium chlorate. Show your calculations.

2. Why is the crucible covered during the heating process?

3. A student heated 2.00 g of potassium chlorate as described in the lab. The potassium chloride left in the crucible massed 1.12g. 

a. Calculate the mass percent oxygen based on this data. Show your calculations.

b. Using the value calculated in question number 1 as the accepted value, calculate the relative percent error in the mass percent oxygen. Show your calculations.

Decomposition of Potassium Chlorate

Potassium chlorate, KClO3, is a white crystalline solid that melts at 368.4 oC and decomposes at 400 oC. It decomposes to produce gaseous, diatomic oxygen and potassium chloride, KCl, a white crystalline solid which melts at 776 oC and sublimes at 1500 oC. At the temperatures used in this experiment, the potassium chlorate melts and decomposes but produces solid potassium chloride. A sample of potassium chlorate is completely decomposed and the masses of the potassium chloride left and oxygen driven off are determined. These masses are used to determine the percent oxygen in the original compound. Qualitative tests for potassium ion, chloride ion, and oxygen gas will be performed. 

Procedure:
1. Mass a clean, dry porcelain crucible and cover on a centigram balance to the nearest 0.01g. Handle the cooled crucible with Kimwipes. Record the mass in the Data Table.

2. Place about two grams of potassium chlorate into the crucible and remass the crucible, contents, and cover on the centigram balance. Record the mass in the Data Table.

3. Place the crucible on the clay triangle with the crucible covered and heat the crucible gently for several minutes. It is important to gently heat the crucible early in the decomposition since the potassium chlorate will be molten and the oxygen gas being liberated may cause some foaming. If the sample is heated too rapidly, the potassium chlorate may foam over the sides of the crucible. 

4. To test for the liberation of oxygen, carefully lift the cover with the crucible tongs. Hold a glowing splint just inside the crucible (be sure not to touch the molten KClO3) and observe if the splint reignites. Record your observations. Pure oxygen accelerates the combustion of the splint..

5. Lift the cover with a pair of crucible tongs periodically during the heating to see if any molten compound remains. Otherwise, keep the crucible covered during the heating. When only solid remains, heat the crucible strongly for five minutes to insure complete decomposition. Transfer the crucible to the ceramic pad. Allow the crucible, cover, and contents to cool completely to room temperature and remass them. Record the mass in the Data Table.

6. To make sure that all the potassium chlorate has decomposed, the crucible and cover should be reheated strongly for another five minutes, allowed to cool completely to room temperature, and remassed. If this mass is within 0.01g of the previous mass, then it will be assumed that the compound has been completely decomposed. Otherwise a third heating may be required. Record the mass in the Data Table.

7. Test for the presence of potassium ions after taking your final massing by adding a small amount of water to the crucible, dissolving the residue, and running a flame test on the solution. A purple flame test indicates the presence of potassium ions. Record your observations.

8. Test for the presence of chloride ions after taking your final massing by taking a few drops of the solution generated above and placing it on a watch glass. Add a few drops of silver nitrate solution. A white precipitate indicates the presence of chloride ions. Record your observations. KCl(aq)  + AgNO3 (aq)  (  AgCl(s)  +  KNO3 (aq)
9.Complete your calculations for the percent oxygen in the compound and the relative percent error. 
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Decomposition of Potassium Chlorate
NAME:___________________________________________________ PERIOD:______

LAB PARTNER:___________________________________________ DATE:________

Data Table

	Mass of empty crucible and cover
	g

	Mass of empty crucible, cover, and potassium chlorate 
	g

	Mass of potassium chlorate used
	g

	Mass of crucible, cover, and residue after first heating
	g

	Mass of crucible, cover, and residue after second heating
	g

	Mass of crucible, cover, and residue after third heating
	g

	Mass of potassium chloride produced
	g

	Mass of oxygen produced (by difference)
	g

	Experimental mass percent oxygen in the potassium chlorate
	%

	Theoretical mass percent oxygen in the potassium chlorate
	%

	Relative percent error in mass percent oxygen
	%


Calculations:

1. Discuss how well your experimental mass percent oxygen compared to the theoretical mass percent oxygen.

2. If your percent oxygen in the potassium chlorate was too high or too low, discuss what sources of error might have produced those results. 
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