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Name: 
Z Number:
Lab TA’s Name and Section Number:
A statement Accountability: “I certify that this is my own work, and I understand that if I am found to be in violation of the honor code, I will be subject to the highest penalty.”

Summary: Please watch introduction and lecture video posted in canvas, and complete your summary.


Procedure
1. Clean a test tube. Any kind of contamination can lead you to obtain false results.
2. Obtain your unknown sample. Your sample will be about 5.0 mL for the qualitative analysis.
3. Identify the sets, and within those sets, which ions are present in the unknown sample.
4. Carry out precipitation reactions
5. Create a flowchart to plan your experimental procedure











Part I. Identify the Sets in your unknown
You have to obtain unknown code from your TA and use observations that is provided in canvas, and reactions tables given in your book, complete unknown cation analysis.

1. The following reactions occur between ions of the same set and the provided chemicals:
- Set 1. ions (Pb2+, Ag+) will give precipitates with HCl (test with 6.00M solution)
- Set 2. ions (Fe3+, Cu2+, Co2+, Ni2+) will give precipitates with NaOH 
- Set 3. ions (Ba2+, Ca2+) will give precipitates with Na2CO3 
- Set 4. ions (K+, Li+) will not give precipitates with any of the chemicals 

The possible reactions are given in Table 3-2 in your book for sets.

2. Identify the 3 sets present in your unknown.
3. Once you identify your sets, create a table for reagents used, observations are seen, and prediction of which SETS your unknowns contain from given results.

Table: Determination of Sets

	Reagent
	Observations
	Set Prediction

	6.0 M HCl
	White precipitate
	Set 1

	1.0 M NaOH
	precipitate
	Set 2 

	0.1 M Na2CO3
	White precipitate
	Set 3 & Set 1

	K2CrO4
	Red precipitate
	Set 2

	K4(Fe(CN)6)
	Green Precipitate
	Set 2

	1.0 M Na2SO4
	White precipitate
	Set 3

	DMG
	None
	Set 2

	0.1 M NA2SO4
	None
	Set 3

	Flame
	N/A
	N/A


Table 1: Set prediction Table








Part II. Identify the 3 cations present in your unknown sample
4. Once you identified the 3 sets by using the information provided, you have to distinguish between the ions within the sets by using the tables provided and from your book (Table 3-3).
5. Please check observed reactions, and find out your cations. 
6. Create another table for cations

Table: Determination of Cations in Specific Sets
	Reagent
	Observations
	Ion Prediction

	6.0 M HCl
	White precipitate
	Pb2+ and Ag+ present

	1.0 M NaOH
	precipitate
	Fe3+, Cu2+, Co2+, Ni2+ present

	0.1 M Na2CO3
	White precipitate
	Pb2+, Ag2+, Ba2+ present

	K2CrO4
	Red precipitate
	Ag+ present

	K4(Fe(CN)6)
	Green Precipitate
	Ni2+ and Co2+ present

	1.0 M Na2SO4
	White precipitate
	Ca2+ present

	DMG
	None
	Ni2+ absent

	0.1 M NA2SO4
	None
	Pb2+ absent, Ca2+ present

	Flame
	N/A
	N/A


Table 2: Ion Prediction Table
The cations that are present are Ag+, Ca2+, Co2+














Flow chart


			add 2 drops 6.0 M HCl			2 drops of unknown sample
No Set No 1
Pb2+ & Ag+ present
No Set No 1
Pb2+ & Ag+ present
Ag+ present
Pb2+ present
Figure 1: Flowsheet for Set 1 Cation Analysis

					is there a ppt?
										YES	NO


			ADD 2 DROPS
		      0.1 M NA2CO3																						WHITE PPT?

NO		YES

				ADD 2 DROPS K2CR04
		RED PPT?
	
YES			NO

Figure 2: Flowchart for Set 2 Cation Analysis













Figure 2: Flow Chart for Set 2 Cation Analysis
Unknown sample
No Set No 2
Fe3+, Cu2+, Co2+, Ni2+ present
Fe3+ & Cu2+ present
Co2+ & Ni2+ present
Ni2+ present
Co2+ present


ADD 2 DROPS 1.0 M NAOH
														                        PRECIPITATE?					

YES			NO


[bookmark: _Hlk65703736]																ADD 2 DROPS K4[Fe (CN)6]
GREEN PPT?

NO			YES


PPT?
YES				NO















Figure 3: Flowchart for Set 3 Cation Analysis
Unknown  sample
Ca2+ absent
Ca2+ present
Pb2+ present
Ca2+ present

							ADD 2 DROPS 1M NA2SO4

WHITE PPT?

					YES			NO


ADD 2 DROPS 0.1 M NA2SO4

			PPT?
	YES				NO



DISCUSSION AND CONCLUSIONS 
The unknown Qualitative analysis is a method that is applied in identification of anions and cations present in a given unknown solution. Non-numerical information of the chemical species is used to determine the presence or the absence of a given ion. The unknown sample has three set of ions in set 1, set 2 and set 3.
The determination of the cation analysis in set 1 is first done by adding two drops of 6.0 M HCl and there is a white precipitate that is formed. The formation of a white precipitate shows that there is presence of lead and silver cations. The sample is mixed with two drops of 0.1 M sodium carbonate and a white precipitate is formed. This confirms further that the set 1 cations of lead and silver are present. Upon addition of potassium dichromate in the unknown sample, a red precipitate is formed. This confirms the presence of silver ions and rules out the presence of lead ions which form a yellow precipitate if mixed with potassium dichromate.
Set 2 ions consist of iron (iii) ions, copper ions, cobalt ions and nickel ions. Addition of 1.0 M sodium hydroxide forms a precipitate with the set 2 cations. Addition of K4[Fe (CN)6] reagent forms a green precipitate with nickel cations and cobalt cations. Iron cations form a blue precipitate while copper ions form a red precipitate. This step confirms that we have nickel and cobalt ions in the unknown sample. Further addition of DMG reagent leads to the absence of a precipitate. Nickel ions form a red precipitate with the reagent and we analytically rule out the presence of nickel ions. 
The cations in set 3 are those of barium and calcium ions. The unknown sample is added two drops of 1M sodium sulphate reagent and a white precipitate is formed. The white precipitate confirms the presence of calcium ions in the unknown sample. The sample is further added with 0.1 M of sodium sulphate and there is no precipitate that is formed. The lack of a precipitate confirms the presence of calcium ions that do not form a precipitate with the reagent and eliminates barium ions that form a white precipitate with the reagent. 
Conclusively, the unknown sample has calcium, silver and cobalt ions. 



