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Purpose: The purpose of this lab is to determine the unknown metal carbonate by using 
gravimetric analysis. This is used to find the unknown substances by doing precipitation 
reactions. After finding the mass of the precipitate, the molar mass will be found by the 
molar ratio. In real life, people just get everything without knowing what these things 
actually are, therefore we have to use what is known to solve for the unknown. 
 
Hypothesis: The hypothesis of this experiment is to identity of the unknown metal 
carbonate by doing a double-displacement precipitation reaction massing the precipitate, 
and from that, we can use stoichiometry to solve for the mass of the unknown metal. 
 
Equipment:  
1. 0.2M Calcium Carbonate ; CaCl2 (375mL) 
2. Unknown Carbonate Sample; M2Cl (6 grams) 
3. Distilled water (600mL) 
4. Electronic balance with 0.0001 precision  
5. 600mL beaker (6) 
6. Bunsen Burner (3) 
7. 15mL crucible (3) 
8. Tongs (2) 
9. Drying oven 
10. Filter funnel (3) 
11. Filter paper (3) 
12. Stirring rods (3) 
13. 250mL Graduated cylinder  
14. Wire gauze (3) 
15. Spatula (3) 
16. Triangle, clay, pipe stem (3) 
17. Wash bottle  
18. Watch glass (3) 
 
Procedure  
1. Set up a pipe stem triangle on a ring stand  
2. Put a crucible on top of a triangle  
3. Gently heat the crucible for a minute  
4. Leave it on wire gauze to cool down using a tong 
5. Mass the crucible and record the exact value  
6. Add 2 grams of unknown metal carbonate into the crucible  
7. Record the mass of the crucible with the unknown metal carbonate  
8. Transfer the crucible back to the triangle using a tong  
9. Gently heat the crucible for 2~3 mins 
10. Wait for the crucible to cool down for 30 secs  
11. Mass the crucible and record it  
12. Repeat #8~11 until the mass stop increasing  
13. Transfer the unknown metal carbonate into a 600mL beaker  
14. Add 200mL of distiller water into the beaker, and stir until it's fully dissolved  
15. Add 125mL CaCl2 solution into the beaker  
16. Stir it first, and then wait for 5 mins for the precipitate to settle  



17. Mass the filter paper; record the exact mass of it 
18. Fold the filter paper in a way to increase surface area  
19. Pour the dissolved solution through the filter paper  
20. Remove the filter paper from the funnel and leave it in a watch glass  
21. Labor the watch glass  
22. Leave the watch glass into the drying oven for few days  
23. Mass the dried filter paper, recoded the exact mass  
24. Repeat # 1~ 23 for two more trials  
 
 
 

Gravimetric Analysis Data Table Trial1 Trial2 Trial3 

Mass of crucible (g) 24.2250 26.4086 26.7265 

 Mass of crucible + M2CO3 (g) 26.2175 28.4038 28.7263 

 Mass of crucible + M2CO3 (g) 

 (dried)(1st weighting) 
25.8829 28.1780 28.4928 

 Mass of crucible + M2CO3 (g) 

 (dried)(2nd weighting)  

25.9410 28.1594 28.4886 

 Mass of crucible + M2CO3 (g) 

 (dried)(3rd weighting) 
25.9500 28.1594 28.4906 

 Mass of crucible + M2CO3 

 (dried)(4th weighting) (g) 
25.9821 - 28.4841 

 Mass of crucible + M2CO3 (g) 

 (dried)(5th weighting) 
25.9556 - - 

Mass of M2CO3   (g) 1.7306 1.7078 1.7576 

Mass of filter paper (g)  0.6082 0.5976 0.6006 

Mass of filter paper + CaCO3 (g) 2.2464 2.1844 2.2467 

Mass of filter paper + CaCO3 (2nd weighing) 

(g) 

2.2585 2.1941 2.2469 

Mass of filter paper + CaCO3 (3rd weighing) 

(g) 

2.2648 2.1981 2.2524 

Mass of CaCO3 (g)  1.6484 1.5946 1.6481 

Moles of CaCO3(mol) 0.01647 0.01593 0.01647 

Molar mass of M2CO3 (g) 105.1 107.2 106.7 

Identity of M2CO3  Na2CO3 Na2CO3 Na2CO3  

Percent error % 0.84 1.14 0.71 

 
 



Observation: During the experiment nothing much was observed, since there isn't much 
to observe. I saw that when the two reagents were being mixed, a cloudy milky precipitate 
formed in the solution. the precipitates in the bottom of the solutions is CaCO3 

 
Analysis: 
Mass of M2CO3 = [Mass of crucible + M2CO3 (dried)(last weighing)]- [Mass of crucible] 
Trial 1: 25.9556g - 24.2250g = 1.7306g M2CO3 
Trial 2: 28.1164 - 26.4086 = 1.7078g M2CO3 
Trial 3: 28.4841 - 26.7265 = 1.7576g M2CO3 
 
Mass of CaCO3 = [Mass of filter paper + CaCO3 (1st weighing) + Mass of filter paper + 
CaCO3 (2nd weighing) + Mass of filter paper + CaCO3 (3

rd weighing) / 3] - Mass of filter 
paper 
Trial 1: [(2.2464 + 2.2585 + 2.2648) / 3] – 0.6082 = 1.6484g CaCO3 
Trial 2: [(2.1844 + 2.1941 + 2.1981) / 3] – 0.5976 = 1.5946g CaCO3 
Trial 3: [(2.2467 + 2.2469 + 2.2524) / 3] – 0.6006 = 1.6481g CaCO3 

 
Moles of CaCO3 = (Mass of CaCO3) / (Molar mass of CaCO3) 
Trial 1: 1.7306 / 0.01647 = 105.1 g/mol 
Trial 2: 1.7078 / 0.01593 = 107.2 g/mol 
Trial 3: 1.7576 / 0.01647 = 106.7 g/mol 
 
Identity of M = [(Molar mass of M2CO3) - (Molar mass of CO3)] / 2  
Trial 1: (105.1 – 60.01) / 2 = 22.50 = Na  
Trial 2: (107.2 – 60.01) / 2 = 23.60 = Na  
Trial 3: (106.7 – 60.01) / 2 = 23.35 = Na  
 
Percent Error = 100-[(Molar mass of M2CO3) / (Molar mass of Na2CO3) *100] 
Trial 1: 105.1 / 105.99 – 1 = 0.84 % less than 
Trial 2: 107.2 / 105.99 – 1 = 1.14 % more than 
Trial 3: 106.7 / 105.99-1 = 0.71 % more than 
 
The hypothesis has proven correct, and the unknown metal carbonate was found by 
double-displacement precipitation reaction. In the results only contain 0.9 percent error; 
this has the reliability of the experiment. The sodium carbonate has been found correctly, 
how ever it could have been magnesium carbonate. Its end up as sodium carbonate 
because it is a alkali metal, that known by the subscript 2 next to M. \ 
 
Conclusion: 
The hypothesis was proven correct through the gravimetric analysis, the molar mass of the 
unknown element was found. It matches the identity of the actual element used for this 
experiment. The percent error was only 0.9 percent. Some human error must have 
occurred during the experiment. One of the errors was while dehydrating the unknown 
metal carbonate; it might be over dehydrated, so reaction would have already occurred 
which might be a possible factor that made the result inaccurate. Be cause of the first error, 
it might lead to the second error which is the mass of the dehydrated unknown metal 
carbonate might be contaminated since it has been heated with an intense flame. In order 
to prevent such error from happening in the future, we should have the Bunsen burner in 
control while doing the experiment. By saying in control means seting up the heat lower 
and more constant before the heating, and gently rub the burner under the crucible so that 
not only one part of the crucible was fully dehydrated. 
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Judy doing the experiment, the color of the  
solution is milky 


