CHM 204

Title of Experiment: Concentration of HCl and H3PO4 in a Mixture
Names: Yehia Tfayli
         Mohamad Baker Berjawi


Name of Partner: Youssif Houmani
                     Dani Bitar

Date of Performance: Mar, 23rd, 2010
Determination of HCl and H3PO4 concentrations in a mixture: 

Purpose:
· To determine the concentrations of HCl and H3PO4 in a mixture by titrating with standard NaOH solution, using the double indicator method. 
Theory:
· Reactions involved by using Bromocresol green indicator p=4.7:
· HCl + NaOH [image: image2.png]


 NaCl + H2O
· H3PO4 + NaOH [image: image4.png]


NaH2PO4 + H2O
· Reactions involved by using Thymolphthalein indicator of pK=9.7:

· HCl + NaOH [image: image6.png]


 NaCl + H2O
· H3PO4 +2 NaOH [image: image8.png]


Na2HPO​4 + 2H2O
· C(mol/L) = [image: image10.png]n(solute)
V(solution)




· C(g/mol) = C(mol/L) [image: image12.png]


 Molar Mass
· Refer to the Lab Manual for the rest information on pages 52, 53.

Procedure:
· Refer to the Lab Manual for the procedure on page 53.
· Table of Data and results:
	Unknown sample number
	1

	Volume of unknown acid sample
	25 ml

	Volume of diluted acid sample
	25 ml


	Bromocresol green indicator

	First titration
	Initial buret reading
	  0                        ml

	
	Final buret reading
	  2.7                     ml

	
	Volume of NaOH
	  2.7                     ml

	Second titration
	Initial buret reading
	  2.7                     ml

	
	Final buret reading
	  4.6                     ml

	
	Volume of NaOH
	  1.9                     ml

	Third titration
	Initial buret reading
	  4.6                     ml

	
	Final buret reading
	  6.5                     ml

	
	Volume of NaOH
	  1.9                     ml


( VAvg NaOH = 1.9 ml
	Thymolphthalein indicator

	First titration
	Initial buret reading
	  0                        ml

	
	Final buret reading
	  2.9                     ml

	
	Volume of NaOH
	  2.9                     ml

	Second titration
	Initial buret reading
	  2.9                     ml

	
	Final buret reading
	  5.8                     ml

	
	Volume of NaOH
	  2.9                     ml

	Third titration
	Initial buret reading
	  5.8                     ml

	
	Final buret reading
	  8.8                     ml

	
	Volume of NaOH
	  3.0                     ml


( VAvg NaOH = 2.9 ml

· Method of Calculation:

1. Find the concentration of HCl and H3PO4 as mol/L in your diluted acid sample.
· From experiment III, CNaOH = 0.12 mol/L
· Using  Bromocresol green indicator:

HCl + NaOH [image: image14.png]


 NaCl + H2O                       
Moles:   z           z          

H3PO4 + NaOH [image: image16.png]


NaH2PO4 + H2O    

Moles:   y                y 

( n(NaOH) = z + y 

                 = C(NaOH) [image: image18.png]


 V(NaOH)added

                          = 0.12 [image: image20.png]


 1.9 [image: image22.png]


 10-3 

                 = 2.28[image: image24.png]


 10‑4 moles 
· Using Thymolphthalein indicator:

HCl + NaOH [image: image26.png]


 NaCl + H2O                      
Moles:   z           z 

H3PO4 +2 NaOH [image: image28.png]


Na2HPO4 + 2H2O

Moles:    y               2y

( n(NaOH) = z + 2y 

                 = C(NaOH) [image: image30.png]


 V(NaOH)added 

                         = 0.12 [image: image32.png]


 2.9 [image: image34.png]


 10-3 

                 = 3.48 [image: image36.png]


 10-4 moles

 z + y = 2.28[image: image38.png]


 10‑4 ……… I

 z + 2y = 3.48 [image: image40.png]


 10-4……... II

Solving this system of two equations:

z = 1.08  [image: image42.png]


 10-4
y = 1.2 [image: image44.png]


 10-4
· [HCl] diluted 
 =  = 4.32[image: image48.png]


 10-3 mol/L

· [H3PO4] diluted  = 

= 4.8 [image: image52.png]


 10-3 mol/L

2. Find the concentration of HCl and H3PO4 as g/L in your original unknown acid sample.
· The acids are diluted 10 times, then:

[HCl] original = [HCl] diluted [image: image54.png]


 10 

                    = 4.32 [image: image56.png]


 10-2 mol/L

[H3PO4] original = [H3PO4] diluted[image: image58.png]


 10 

                         = 4.8 [image: image60.png]


 10-2 mol/L

Thus,

CHCl (g/L) = [HCl] original [image: image62.png]


 MHCl 

              = 0.0432mol/L [image: image64.png]


 36.46g/mol = 1.575 g/L

CH3PO4 (g/L) = [H3PO4] original [image: image66.png]


 M H3PO4 

                  = 0.048 mol/L [image: image68.png]


  98 g/mol = 4.704 g/L
Sources of Error:
· Improper measuring of the reagents’ masses and volumes.

· Presence of air bubbles in the burette.

· Using unclean burettes and other flasks.

· Using miscalibrated burette.

· Using impure or contaminated reagents 

· Experimenter bias in reading the burette during adding the titrant.

· Improper mixing of the acid base solution upon adding the titrant.

· Using large volumes of the titrant around the endpoint of the titration.
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