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Experiment 1.

Determination of the Formula of an Unknown Hydrate

Data Tables

Table 1.  Verification of the Formula of the Hydrate CuSO4·5H2O

	Data
	Trial 1
	Trial 2

	Mass of dish and cover (g)


	25.3838 g
	

	Mass of dish, cover and hydrated salt (g)


	26.4244 g
	

	Mass of dish, cover and anhydrous salt, first time (g)


	26.0201 g
	

	Mass of dish, cover and anhydrous salt, second time (g)


	26.0192 g
	

	Mass of dish, cover and anhydrous salt, third time (g)


	26.0073 g
	

	Mass of hydrated salt (g)


	1.0406 g
	

	Mass of anhydrous salt (g)


	0.6235 g
	

	Moles of anhydrous salt (mol)


	0.0039 mol
	

	Mass of water lost (g)


	0.4171 g
	

	Moles of water lost (mol)


	0.0232 mol
	

	Percent by mass of water lost from hydrated salt (%)


	40.0826%
	

	Mole ratio of anhydrous salt to water


	1: 5.9487
	


Therefore, the formula of the copper (II) sulfate is:  CuSO4·_5_H2O

Table 2.  Determination of the Formula of an Unknown Hydrate, 




Unknown #_______1_______

	Data
	Trial 1
	Trial 2

	Unknown Sample Number
	1
	

	Mass of dish and cover (g)
	22.8910
	

	Mass of dish, cover and hydrated salt (g)
	23.9310
	

	Mass of dish, cover and anhydrous salt, first time (g)
	23.9010
	

	Mass of dish, cover and anhydrous salt, second time (g)
	23.4137
	

	Mass of dish, cover and anhydrous salt, third time (g)
	23.4131
	

	Mass of hydrated salt (g)
	1.04
	

	Mass of anhydrous salt (g)
	0.5221
	

	Mass of water lost (g)
	0.5179
	

	Percentage of water in the unknown hydrate (%)
	49.7981%
	

	*Average percentage of water in the unknown hydrate
	

	Unknown salts


	1.  NiSO4
	2.  CoCl2
	3. FeSO4 

	Mass of water per 100 g hydrate (from * above) (g)
	49.7981g
	49.7981g
	49.7981g

	Moles of water per 100 g hydrate (mol)
	2.7642 mol
	2.7642 mol
	2.7642 mol

	Mass of anhydrous salt per 100 g hydrate (g)
	50.2019g
	50.2019g
	50.2019g

	Molar mass of anhydrous salt (g/mol)
	154.757 g/mol
	129.8386 g/mol
	151.9106 g/mol

	Moles of anhydrous salt per 100 g hydrate (mol)
	0.324391788 mol
	0.3866485 mol
	0.330470026 mol

	Mole ratio anhydrous salt to water
	1 : 8.5212
	1 : 7.1486
	1 : 8.3644

	Calculated formula of hydrate


	NiSO4*9 H20
	CoCl2 * 7 H2O
	FeSO4*8 H2O

	BEST FIT (Choose one!)


	
	
	


Observations (both parts):

Sample Calculation: (Known Hydrate)
1. Mass of anhydrous salt:

Mass of dish and cover (g) - Mass of dish, cover and anhydrous salt, third time (g) = Mass of anhydrous salt (g)
Mass of dish and cover (g) = 25.3838g
Mass of dish, cover and anhydrous salt, third time (g) =26.0073 g
26.0073g  - 25.3838g = 0.6235g
Mass of anhydrous salt (g) = 0.6235g
2. Moles of anhydrous salt:

Mass(g) / Molar mass(g/mol)  = moles (mol)


0.6235g / 159.0686 g/mol = 0.003919692 mols
Mass CuSO4  (g) = 0.6235g
Molar mass CuSO4 (g/mol) = 159.6086 g/mol
Moles CuSO4 (mols) = 0.0039 mols
3. Mass of water lost:

Mass of dish, cover and anhydrous salt (g) - Mass of dish, cover and anhydrous salt, third time (g) = Mass of water lost (g)
Mass of dish, cover and anhydrous salt (g) = 26.4244g

Mass of dish, cover and anhydrous salt, third time (g) =26.0073

26.4244g  - 26.0073g = 0.4171g
Mass of water lost (g) = 0.4171
4. Moles of water lost:

Mass(g) / Molar mass(g/mol)  = moles (mol)


0.6235g / 159.0686 g/mol = 0.003919692 mols
Mass H2O  (g) = 0.4171 g
Molar mass H2O (g/mol) = 18.01528g/mol
Moles H2O (mols) = 0.0232 mols

5. Experimental Percent by mass of water lost from hydrated salt:

[Mass(g) H2O  / Mass of hydrated salt(g) CuSO4  ] x 100 = Experimental percent of water lost (%)



Mass H2O  (g) = 0.4171 g
Mass of hydrated salt CuSO4  (g) = 1.0406
Experimental percent of water lost = 40.0826 %

6. Theoretical Percent by mass of water in hydrated salt:

[Molar Mass 5H20  / Molar mass CuS04 *5 H20] x 100 = theoretical percent 
MMCuS04 *5 H20 = 177.62488 g/mol



[90.0764 / 177.62488] x 100= 50.7116%

MM 5H20 = 90.0764 g/mol
Theoretical percent 5H20 = 50.7116 %
7. Percent error between 5 and 6 above:

 [Experimental value – real value / real value] x 100 = percentage of error
Experimental value = 40.0826%
Real value = 50.7116 %




[(40.0826 – 50.7116) /50.7116] x 100 = -20.9597

Percentage error = [20.9597%]
8. Mole ratio of anhydrous salt to water:

Nh2o: N anhydrous salt



0.0039 mol : 0.0232 mol
Nh2o: Nh2o




0.0039 mol : 0.0039 mol
Nh2o = 0.0039 mol



= 1 : 5.9487
N anhydrous salt = 0.0232 mol
Ratio = 1 : 5.9487
9.
Formula of known hydrate:

________ CuSO4·_5_H2O_______
10.
Percent Error:

Theoretical Ratio = 1 : 5
(5/6)+ (-1) = 16.666%
Experimental Ratio = 1 : 6


16.666% of error
Sample Calculation :
Unknown Hydrate

1. Mass of anhydrous salt:

Mass of dish and cover (g) - Mass of dish, cover and anhydrous salt, third time (g) = Mass of anhydrous salt (g)

Mass of dish and cover (g) = 22.8910 g
Mass of dish, cover and anhydrous salt, third time (g) = 23.4131 g

23.4131g – 22.8910g = 0.5221 g

Mass of anhydrous salt (g) = 0.5221g
2. Mass of water lost:

Mass(g) / Molar mass(g/mol)  = moles (mol)


0.6235g / 159.0686 g/mol = 0.003919692 mols
Mass H2O  (g) = 0.4171 g
Molar mass H2O (g/mol) = 18.01528g/mol
Moles H2O (mols) = 0.0232 mols
3. Percentage of water in the unknown hydrate:

[Mass(g) H2O  / Mass of hydrated salt(g) CuSO4  ] x 100 = percent of water  (%)



Mass H2O  (g) = 0.5179g
Mass of hydrated salt CuSO4  (g) = 1.04g

Experimental percent of water = 49.7981 %
4. Average percentage of water in unknown hydrate:
5. Mass of water per 100 g of hydrate:

6. Moles of water per 100 g hydrate:

7. Mass of anhydrous salt per 100 g hydrate:

8. Molar mass of anhydrous salts:


a)

b)


c)

9. Moles of anhydrous salt per 100 g of hydrate:


a)


b)


c)

10. Mole ratio of anhydrous salt to water based on experimental results:


a)


b)


c)

11.
Mass percent water based on actual formula:


a)


b)


c)

12. Calculated formula of hydrate (from 10):


a)


b)


c)

13.
Percent Error:

Discussion: (within space provided)

Say things like scale was off and reason why
Percition vs accuracy
Points to ponder
Conclusion:  (no more than two lines)

(0.4171g / 1.0406) x 100 = 40.0826%





(0.5179g / 1.04) x 100 = 49.7981%
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