Experiment 9







Date: ***********************
Name:  ***************

Class: ****
Objective: 

To standardize a given sample of silver nitrate and to determine the chloride concentration of an unknown solution.

Apparatus:
250mL beaker(x2), 100mL beaker, 250mL conical flask(x2), burette, 25mL pipette, pipette filler, stand and clamp, white tile, safety goggles.

Materials:
Potassium chloride/potassium bromide mixture solution(6 g/dm3), sodium chloride solution(0.040M), silver nitrate solution(~0.05M), potassium chromate solution(5%m/V).

Theory:
The exact concentration of the silver nitrate solution can be determined by the titration reaction between the nitrate and the sodium chloride solution.

Ag+(aq) + Cl-(aq) ( AgCl(s)
From the above equations,

 EQ \F(no. of moles of Ag+(aq),no. of moles of Cl-(aq)) =  EQ \F(1,1) 
So the molarity of the silver nitrate

=  EQ \F(25 x conc. of NaCl,result obtained in the 1st titration) 
The chloride concentration of the unknown solution (KCl / KBr solution) can then be found as follow:

Let the mass of: 

KCl = y g

KBr = (6-y) g

An equation can then be formed as follow:

 EQ \F(result of the 2nd titration x conc. of AgNO3,1000) =  eq \f(25,1000) ( eq \f(y,RMM of KCl)  +  eq \f(6-y, RMM of KBr) )

The mass of the KCl and KBr can be found by solving the equation.

The chloride concentration

=  eq \f(mass of KCl,volume of the solution) 
Procedures:
1. 25mL of the given sodium chloride was pipetted into a conical flask. About 1mL of potassium chromate was added.

2. The solution was titrated against the given silver nitrate solution in burette.

3. The end pointed was reached when the first permanent reddish tinge was apparent. 

4. The titration was repeated twice.

5. The blank titration was carried out. 

6. 1mL of the potassium chromate was added to 50mL of water.

7. The solution was then titrated against silver nitrate from burette until end-point was reached.

8. The above titration was repeated, using the unknown chloride instead of sodium chloride.

9. The molarity of the silver nitrate and the chloride concentration in the unknown solution was calculated.

Results:
Titration I: silver nitrate against sodium chloride

	Trial
	1
	2
	3
	Blank

	2nd burette reading (final reading)
	19.95
	40.00
	21.00
	37.35

	1st burette reading (initial reading)
	0
	19.95
	1.00
	36.90

	Vol. Of nitrate used
	19.95
	20.05
	20.00
	0.55

	Vol. Of nitrate used in corrected vol.
	19.45
	19.55
	19.50
	


Average volume of nitrate used = 19.50mL

Titration II: Silver nitrate against unknown chloride

	Trial
	1
	2
	3
	Blank

	2nd burette reading
	31.05
	38.05
	31.70
	37.35

	1st burette reading
	0
	7.1
	0.70
	36.90

	Vol. Of nitrate used
	31.05
	30.95
	31.00
	0.55

	Vol. Of nitrate used in corrected vol.
	30.55
	30.45
	30.50
	


Average volume of nitrate used = 30.50mL

Calculations:
Molarity of the silver nitrate

=  EQ \F(25 x 0.04,19.50) 
= 0.513M

Let the mass of: 

KCl = y g

KBr = (6-y) g

 eq \f(30.50 x 0.513,1000) = 0.025 [ eq \f(y,74.5)  +  eq \f(6-y,119) ]

              x = 2.4372 ≈ 2.4

So the mass of KCl in the solution is 2.4g while that of KBr is 6 - 2.4 = 3.6g

Mass concentration of KCl

= 2.4 g/dm3
Discussion:

In this experiment, the silver nitrate used was standardized before it can be used to undergo titration. This is because this nitrate is photosensitive. It would be broken down under light. Its concentration decreases with time and this is why it must be standardized every time before it is used. Also the nitrate is stored in brown bottles to reduce the amount of light that can get inside to dissociate the nitrate to minimum.


In the two titrations, potassium chromate was used as an indicator. The silver ions would first react with the chloride or bromide ions in the solution. When all of the halide ions were neutralized, the silver ions would begin to react with the chromate ions and start to form a red precipitate. The appearance of the precipitate can indicate the end-point of the titration and thus the potassium chromate fulfilled it task as an indicator.

2Ag+(aq) + CrO42-(aq) ( Ag2CrO4(aq) (Red in colour)


Using potassium chromate as an indicator in the titrations is indeed very convenient as the precipitate form enables easy observation of the end-point. However, there are a number of limitations in using it. 


Firstly, it can only be used in an environment with the pH value greater than or equal to 7. This is because in an environment with pH value smaller than 7, the hydrogen ions present would convert the chromate ions into dichromate ions. The indicator will then lose its indicating properties.

CrO42-(aq) + 2H+(aq) ( Cr2O72-(aq) + H2O(l)


However, if the media is too alkaline, the silver ions may be affected. Silver oxide may be formed and a competition between hydroxide ions and chloride ions may result.

2Ag+(aq) + 2OH-(aq)  ( AgO2(aq) + H2O(l) 


So the solution used should be kept at a pH value around 7. To improve the experiment, ionized water can be used to prepare the reagents used in the experiment. This can prevent variation in pH value. Also ionized water can be used to rinse the apparatus before the experiment to ensure a neutral environment.
End of Report
