Purpose: 

Often in the chemistry world one will be presented with unknown substances. By analyzing both reactions seen in the lab, and those predicted on paper, the identity of mysterious chemicals can be discovered.

Procedure:

1. Gather the necessary materials. Specifically spot plates, and the following chemicals. Ammonium Nitrate, Ammonium Chloride, Silver Nitrate, Sodium Acetate, Sodium Bromide, Sodium Hydroxide, and Potassium Chloride.

2. Label the materials randomly and anonymously as chemicals 1-7.

3. In the spot plates mix each chemical with one of the others, a total of 21 reactions, and record any observations.

4. Perform net ionic metathesis equations with each of the chemicals with each other and record the product if any.

5. Through analysis of the 2 pieces of data, the reactions observed and products predicted, determine which chemical was which.

6. Clean up your lab area.

Data Table:

Observed Reactions

	
	1
	2
	3
	4
	5
	6
	7

	1
	X
	X
	X
	X
	X
	X
	X

	2
	NR
	X
	X
	X
	X
	X
	X

	3
	NR
	Clear, smelled terrible
	X
	X
	X
	X
	X

	4
	NR
	NR
	NR
	X
	X
	X
	X

	5
	NR
	NR
	NR
	NR
	X
	X
	X

	6
	NR
	NR
	Clear, smelled terrible
	NR
	NR
	X
	X

	7
	Turned yellowish green
	Turned cloudy white
	Turned brown, clumpy
	NR
	Turned cloudy white
	NR
	X


Predicted Reactions

	
	NH4NO3
	NH4Cl
	AgNO3
	NaC2H3O2
	NaBr
	NaOH
	KCl

	NH4NO3
	X
	X
	X
	X
	X
	X
	X

	NH4Cl
	NR
	X
	X
	X
	X
	X
	X

	AgNO3
	NR
	AgCl
	X
	X
	X
	X
	X

	NaC2H3O2
	NR
	NR
	NR
	X
	X
	X
	X

	NaBr
	NR
	NR
	AgBr
	NR
	X
	X
	X

	NaOH
	NH3+H2O
	NH3+H2O
	AgOH
	NR
	NR
	X
	X

	KCl
	NR
	NR
	AgCl
	NR
	NR
	NR
	X



Net Ionic Reactions

AgNO3 + NH4Cl -> AgCl + NH4NO3

Ag + Cl -> AgCl

NaBr + AgNO3 -> NaNO3 + AgBr

Br + Ag -> AgBr

NaOH + NH4NO3 -> NaNO3 + NH4OH

OH + NH4 -> NH3 + H2O

NaOH + NH4Cl -> NaCl + NH4OH

OH + NH4 -> NH3 + H2O

NaOH + AgNO3 -> NaNO3 + AgOH

OH + Ag -> AgOH

KCl + AgNO3 -> KNO3 + AgCl

Cl + Ag -> AgCl

Questions:

What were the details and reasoning behind the conclusions drawn from the data?

1. Silver Nitrate occurs in four chemical reactions. Only chemical 7 occurs in four chemical reactions. Therefore it can be concluded that chemical 7 is Silver Nitrate.

2. Ammonium Nitrate and Sodium Acetate do not react with Silver Nitrate. Chemical 7 reacts with all chemicals except chemical 4 and 6. Therefore Ammonium Nitrate and Sodium Acetate are either chemicals 4 or 6 respectively.

3. Ammonium Nitrate and Ammonium Chloride react with Sodium Hydroxide to form a substance that smells strongly like Ammonia. Chemicals 6 and 2 react with chemical 3 to form a strong smelling substance. Therefore Ammonium Nitrate and Ammonium Chloride are either chemicals 6 or 2 respectively.

4. Since Ammonium Nitrate must be either chemicals 6 or 4, and 6 or 2, it can be concluded that Ammonium Nitrate is chemical 6. Therefore Sodium Acetate is chemical 4, and Ammonium Chloride is chemical 2.

5. Chemical 2 and chemical 5 react with Silver Nitrate to form a similar substance, assuming this substance is the same, and since only Silver Chloride is produced twice, by Ammonium Chloride and Potassium Chloride, it can be assumed that chemical 2 and chemical 5 are either Ammonium Chloride or Potassium Chloride.

6. Since it is known that Ammonium Chloride is Chemical 2, Potassium Chloride must be chemical 5.

7. Since only Sodium Acetate produces no reaction, and only chemical 4 produces no reactions, it can be concluded that Sodium Acetate is chemical 4.

8. Since only chemical 3 occurs in three reactions, and since only Sodium Hydroxide occurs in three reactions, in can be concluded that Sodium Hydroxide is Chemical 3.

9. Since Sodium Bromide and chemical 1 are the only remaining options, it can be concluded that Sodium Bromide is chemical 1.

Conclusion:

By examining both the results seen in the lab and on paper the identity of unknown chemicals can be determined. For the group A chemicals the results were seen as follows. 

A1 – NaBr

A2 – NH4Cl

A3 – NaOH

A4 – NaC2H3O2

A5 – KCl

A6 – NH4NO3

A7 – AgNO3

Sources of Error

1. The chemicals may have contained impurities.

2. Certain reactions may not have been observable.

3. Some products, such as Silver Acetate, may have only been partially soluble.

4. There may not have been enough of the substance to trigger a reaction

5. Hypothetical reactions predicted through equations may not have been exactly the same as the actual reactions.

