Sparkler Lab





Name: ________________________

During this lab, you will create sparkler paste and form it around heavy wire, creating a sparkler to be burned at a later date. You will calculate the quantities you require from the given moles of each substance. 

Prelab questions: 

1. Like explosives and rockets, sparklers are powered by chemical reactions. In sparklers, magnesium, aluminum and iron each react with oxygen gas to form metal oxides. Write and balance the three direct combination reactions (use iron (III) as the ion of iron formed.): 

2. The heat released from the reactions in the above equations causes other compounds in the sparkler to decompose, such as potassium chlorate breaking down to form potassium chloride and oxygen gas. The newly released oxygen is then available to combine with the metals, above, and sustain those reactions. Write and balance the decomposition reaction for potassium chlorate: 

3. Other compounds such as barium nitrate are added to the mixture to produce the color of the sparkler. Barium nitrate produces oxygen, barium oxide and nitrogen gases. The gases provide the necessary force to eject bits of powdered metal that burn in the air, producing both the metal oxides and the sparkler effect. Write and balance the decomposition reaction of barium nitrate: 

4. The recommended quantity of each of the ingredients for the sparkler is given in moles in the table below. (Cornstarch is more complex than the other ingredients, and we won’t be calculating these quantities for it.) 

a. Record the chemical formula for each ingredient except cornstarch. 

b. Record the molar mass of each substance in the space provided. 

c. Calculate the recommended quantity for each substance in mass, and record in the “recommended mass” column.

d. When you do the lab, you will record the actual masses of the chemicals you used in the space provided. 

	
	Chemical formula
	Recommended quantity (mol) 
	Molar mass (g/mol)
	Recommended Mass (g)
	Actual Mass Used (g)

	iron powder
	
	0.0895
	
	
	

	magnesium powder
	
	0.0107
	
	
	

	aluminum powder
	
	0.0371
	
	
	

	potassium chlorate
	
	0.0245
	
	
	

	barium nitrate
	
	0.0459
	
	
	

	cornstarch
	
	
	
	3.0
	

	distilled water
	
	0.416
	
	
	


Procedure: 

1. Put on lab goggles & collect materials. 
Materials: lab goggles, massing tray, laboratory balance, iron powder, magnesium powder, aluminum powder, potassium chlorate, barium nitrate, Styrofoam cup, plastic spoon, distilled water, corn starch, metal rod, graduated cylinder, hot plate, small beaker, masking tape

2. Using the recommended mass you calculated in the pre-lab, measure out the iron powder into the massing tray as precisely as possible. 
3. Record the actual mass of iron powder used in the final column of the table. 

4. Put the iron powder into the Styrofoam cup. 

5. Repeat steps 4 through 6 with the magnesium powder, aluminum powder, potassium chlorate, and barium nitrate. 

6. Use a plastic spoon to mix the contents of the Styrofoam cup until it looks like a uniform mixture. Set the cup aside for the time being. 
7. Put the recommended quantity of starch into a small beaker and add the appropriate amount of distilled water. 

8. Use the metal rod to fully mix the starch and water (no lumps should be seen.)

9. Place the beaker onto a hot plate and gently heat the mixture. STIR THE MIXTURE CONSTANTLY until it becomes thick. IMMEDIATELY remove from heat (before it becomes lumpy.) Keep stirring. 

10. Stir the starch paste until all the water is absorbed. 

11. Add the inorganic ingredients to the beaker 1/3 at a time and stir them into the paste until uniform. 

12. Scrape the mixture onto the rod. Use your fingers to mold the mixture onto the rod. Cover about half of the rod with a uniformly thin coating. When finished, the sparkler should be about 1 cm in diameter. 

13. Put your name on a piece of masking tape and put the tape on the end of the rod. 

14. Place the rod on the indicated tray for oven drying (2-3 hrs at 120 degrees C)

15. Wash your hands thoroughly. Wash and dry equipment. Put away all equipment. Clean area. Remove goggles only when instructed to do so. 
Post-lab questions: 

1. Adding different compounds changes the color of the light from the sparklers. Explain AT THE ATOMIC LEVEL why you observed a light green color from the barium sparklers. (Remember the flame test?)

2. Aluminum and magnesium powder are shipped in tightly sealed metal cans. Why? 

3. Potassium chlorate is considered to be an oxidizing agent, and, for this reason, is considered to be more dangerous than other, non-oxidizing chemicals. 

a. Just from this idea, what might it mean to be an oxidizing agent? 

b. Do you think that potassium perchlorate (KClO4) would be more or less potentially dangerous? Why or why not? 

