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                                                            Lab 5. Stoichiometry

Introduction
 This experiment about a decomposition reaction of sodium bicarbonate (baking soda) offers students the opportunity to test their knowledge of stoichiometry, the concept of moles, and factoring labels. This outcome-based lab needs a student to foretell the mass of the solid product keenly. An electronic balance will show the closeness of student getting to their target. Grades on this experiment are awarded based on the accuracy of the students. 

Materials
•	Sodium bicarbonate, NaHCO3, 5–6 g	
•	Bunsen burner 
•	Universal indicator solution, a few drops
•	Clamp, single, buret	
•	Butane safety lighter	
•	To be shared
•	Balances, electronic, 0.01-g precision, 3	
•	Test tube “holder” for balances 		
· Glass wool
· Test tube clamp
· Support stand, borosilicate glass, and Test tubes
· Electric tape
· Drinking straw
· Cardboard 
· Tape measure 
· Scissors 
Procedure
1. Get a large borosilicate test tube and weigh it on the balances. The obtained value should be recorded in the Data table.
2. Then place one large scoop of baking soda. The obtained value should be recorded in the Data table. 
3. Using the previously used scale, weigh the test tubes with baking soda. The obtained value should be recorded in the Data table.
4. Calculate the baking soda's mass in the test tube, and the obtained value should be recorded in the Data table.
5. While holding the test tubes in a nearly horizontal position, gently shake the baking soda to make it spread. 
6. Tighten the test tube clamp steadily around the test tube, just below the lip so that it is situated nearly horizontally around 20 cm above the lab desk. 
7. Light a burner and regulate it to a sizeable cool flame hitting the bottom half of the test tube
8. Put one drop of the green universal indicator solution on the small "paintbrush.
9. Cautiously insert the end with the universal indicator into the mouth of the test tube. See if you can observe a significant color change. If a metal oxide such as K2O,
10. Na2O or MgO is being produced; it will generate a primary solute and change the indicator's colour into a solution blue. If a nonmetal oxide like NO2, SO3 or CO2 is being produced, it will create an acidic solution and turn the drop yellow or orange. Look sensibly at the upper half of the test tube.
11. Move the burner intermittently to a different spot to ensure thorough heating of the test tube's entire bottom half.
12. Consider the substance that is left in the test tube. It may look just like the baking soda you put in the test tube, but it has been converted into something else—sodium carbonate. Answer Question 6, keeping an eye on the time
13. After you have been heating the test tube for 8–10 minutes, turn off the burner and let the test tube cool for 5–6 minutes.
14. While waiting for the test tube to cool.
15. Data Table
	Mass of test tube (g)
	31.43

	
	

	Mass of test tube + sodium bicarbonate (g)
	37.04

	
	

	Mass of sodium bicarbonate (g)
	5.61

	
	


	

1. Write a balanced chemical equation for this decomposition reaction, including
states.
2. Calculate the theoretical yield of sodium carbonate (Na2CO3).
Label this work: Theoretical yield and box your answer.
3. Add the mass of the (empty) test tube to your answer above (#2).
Label this theoretical mass of Na2CO3 + test tube
4. Bring your (now cool) test tube with the sodium carbonate to your teacher to be
massed. Record and box this mass.
Label this actual mass of Na2CO3 + test tube
5. Subtract the theoretical mass (#3) from the actual mass (#4).
Label this actual mass - theoretical mass
Actual calculation 
 The balanced chemical equation for the reaction that took place in the test tube
2NaHCO3(s) → H2O (g) + CO2 (g) + Na2CO3(s)
Calculation of the mass of NaHCO3 start within the test tube (see the Data Table), use stoichiometry and your balanced equation to calculate the mass of sodium carbonate a student should have in the test tube. 
Calculations in factor label form.
5.61 g NaHCO3	1 mole NaHCO3	1 mole Na2CO3	106 g Na2CO3
	  × ———————— × ———————— × ——————— = 3.54 g Na2CO3
	84 g NaHCO3	2 moles NaHCO3	1 mole Na2CO3
 Assuming all the baking soda that was there as the experiment began has been converted into sodium carbonate (with the product gases driven off). Then calculate the weight of the test tube and contents. 
3.54 g Na2CO3 + 31.43 g test tube = 34.97 g Na2CO3 + test tube
Conclusion 
This lab's objective is to find the actual mass of the test tubes and contents so that it can be compared to the experimental mass of the sodium bicarbonate. At the end of the experiments, the per cent error gained by each group demonstrated one of the properties of mass- mass can neither be created nor destroyed

