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EXPERIMENT (1)  
  

VOLUMETRIC GLASSWARE AND BALANCES 
  

Name:    Group NO.:  

  
III DATA  
  

  Trial 1  Trial2  Trial 3  Trial4  

Initial burette reading, mL          

Final burette reading, mL          

Apparent volume, mL          

Initial weight of flask, g          

Final weight of flask, g          

Weight of water, g          

Temperature, oC          

Actual volume, mL          

Correction, mL          

  
  

Instructor's Signature  
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IV.  CALCULATION  
 
Note: use significant figures and decimal places in the calculations 
 
(Trial No …………)  
  
1-  Apparent Volume (mL)  = Final burette reading – Initial burette reading  
        
2-  Weight of water(g)  =  
        
3-  Actual Volume (mL)  = 
        
4-  Correction (mL)  =  
    

ERRORS  
• According to the following rules:  
 
  z = x + y or  z = x - y ⇒  Δz = √Δ𝑋2 + Δ𝑦2  

  z = x * y or  𝑧 =  𝑥
𝑦
 ⇒  Δz = 𝑧 ∗ √(Δ𝑋

𝑥
)

2
+ (Δ𝑦

𝑦
)

2
 

Calculate the following errors:  
 

1- Initial (ΔRi) and final (ΔRf) burette reading errors =  
  

2- Apparent volume error (ΔA) =  
  
3- Initial (ΔWi) and final (ΔWf) weight of the flask errors= Error in the balance =  
  

4- Weight of water error (ΔW) =  
  

5- Temperature error (ΔT) = 
 

6- Actual volume error(ΔAct) =  
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QUESTIONS  
  
Q1)   A 25 mL pipette was found to deliver 24.876 g of water when calibrated against stainless 

steel weight at 25 oC. Use the data in Table 2 to calculate the volume delivered by the 
pipette at this temperature, repeat the calculation at 19 oC.  

  
  
  
  
  
  
  
  
  
  
  
  
Q2)   Suggest some sources of error in this experiment.  
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EXPERIMENT (2)  

 
SAMPLING AND STATISTICAL HANDLING OF DATA 

  
Name:    Group NO.:  

 
a) Homogenous sample  

 
 Trial 1 Trial 2 Trial 3 Trial 4 Trial 5 
Mass of KHP(g)      

Volume of NaOH (mL)      

Molarity of NaOH (M)      

Average molarity of NaOH  

Standard deviation (Sa)  

 
b) Heterogeneous sample  

 
 Trial 1 Trial 2 Trial 3 Trial 4 Trial 5 
Mass of mixture(g)      

Volume of NaOH (mL)      

Molarity of NaOH (M)      

Average molarity of NaOH  

Standard deviation (St)  
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c) Calculation the sampling error (Ss) 
  
a) Homogeneous sample:  
1- Molarity of NaOH for trial 1 =  

  
  

  
2- Average molarity of NaOH (Ave.x) =  
  
  
  
3- The standard deviation of Homogeneous sample (Sa):  

 

Standard deviation (S) = √∑(𝒙𝒊−𝑨𝒗𝒆.𝒙)𝟐

𝒏−𝟏
 

 Sa =  
  

 
  
  

b) Heterogeneous sample (HS):  
1- Molarity of NaOH for trial 1  

 
  
  

2- Average molarity of NaOH =  
  
  

3- The standard deviation of Heterogeneous sample (St):  
  

  
 Sampling error (Ss):  

       Remember that:    
   



22  
  

EXPERIMENT (3)  
GRAVIMETRIC DETERMINATION OF CHLORIDE 

  
Name:     Group NO.:  

  
III DATA  
  
Volume of unknown solution used, mL   

Mass of empty crucible, g    

Mass of crucible + precipitate, g    

Mass of AgCl precipitate, g    

  
  
IV  CALCULATION  
  

1- Mass of Cl in the volume used, g =  
  
  
  
  
  
  
2- Mass of Cl in 1L (g/L) =  
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V   QUESTIONS   
  

Q1)   What is the effect of the following phenomena on the chloride determination:  
  

a) Insufficient amount of AgNO3 added.  
  

b) Incomplete transfer of the precipitate.  
  

c) Coprecipitation  
  

d) Washing too little  
  

e) Washing too much.  
  

f) Incomplete drying of precipitate.  
  

g) Photodecomposition of silver chloride.  
  
  
  

Q2)   What is digestion of a precipitate? Why is it necessary?  
  
  
  
  
  
  
  
  

Q3)   Dilute HNO3 is used as a wash solvent. Explain?  
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EXPERIMENT 4  

GRAVIMETRIC DETERMINATION OF NICKEL AS 
BIS(DIMETHYLGLOXIMATO)-NICKEL(II) NI(DMG)2 

  
Name:    Group NO.:  

  
III DATA  
  
Volume of unknown solution used, mL   

Mass of empty crucible, g    

Mass of crucible + Ni(DMG)2, g    

Mass of Ni(DMG)2 precipitate, g    

  
  
IV  CALCULATION  
  

1- Mass of Ni in the volume used, g =  
  
  
  
  
  
  
2- Mass of Ni in 1L (g/L) =  
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 V QUESTIONS  
  
Q1)   Why precipitation is carried out in an ammonia solution?  
  
  
  
  
  
  
  
Q2)   Why a large excess of DMG should not be added?  
  
  
  
  
  
  
  
  
Q3)   Why ethanol is used for washing?  
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EXPERIMENT 5  

NEUTRALISATION TITRATION IN AQUEOUS MEDIUM 
  

Name:   Group NO.:  

  
III DATA  
  

d) a) Standardization of Sodium hydroxide  
 
Weight of KHP (g)………………………….  

  Trial 1  Trial2  Trial 3  

Volume of KHP mL        

Volume of NAOH, mL        

Average vol. of NaOH………………  Molar Conc. NaOH………………….  

b) Determination of Phosphoric acid in commercial acid  

  Volume of H3PO4  Volume of NaOH  Indicator  

Trial 1      BCG  

Trial 2      BCG  

Trial 3      Phph  

Trial 4      Phph  

Molar conc. H3PO4………… Average vol. NaOH ……….  BCG  

Molar conc. H3PO4………… Average vol. NaOH ……….  Phph  
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III. CALCULATIONS  
  

a) .a Standardization of Sodium hydroxide  
- The balanced equation for the reaction is:  

  
  
  
- Molarity of KHP(mol/L) =                                                       

  
   
  

- Molarity of NaOH (mol/L) =  
  
  
  

b)  (Determination of Phosphoric acid in commercial acid)  
 .b1 (Using BCG indicator)  
- The balanced equation for the reaction is:  
  
  
- Molar Conc. of H3PO4 (mol/L) =  
  

  
  

- Conc. of H3PO4 (g/L) =  
  
  
  

b2 (Using Phph. indicator)  
The balanced equation for the reaction is:  

  
  

- Molar Conc. of H3PO4 (mol/L) =  
  
  
 
- Conc. of H3PO4 (g/L) =  
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EXPERIMENT 6 
The Neutralizing Capacity of Antacid Tablets 

 
Name:   Group NO.:  

  
III DATA  
  

a) Standardization of NaOH solution  

Weight of KHP (g)………………………….  

  Trial 1  Trial2  Trial 3  

Volume of KHP, mL        

Volume of NaOH mL        

Average vol. of NaOH………………  Molar Conc. NaOH………………….  

b) Standardization of the HCl solution  

  Trial 1  Trial2  Trial 3  

Volume of HCl, mL        

Volume of NaOH, mL        

Average vol. of NaOH………………  Molar Conc. HCl………………….  

c) Determination of Neutralizing capacity of antacid 

  Trial 1  Trial 2 

Mass of antacid sample (g)     

Volume of 0.20M HCl (mL)     

Moles of HCl (used to 
dissolved antacid) 

    

Volume of NaOH added     
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Calculations: 

• a. (Standardization of hydrochloric acid against sodium carbonate)  
  

- The balanced equation for the reaction is:  
  

  
  

  
- Molarity of Na2CO3 (mol/L) =                                                       

  
  
  
  
  

- Molarity of HCl (mol/L) =  
  
  
  
  
  
• b (Standardization of the sodium hydroxide solution against HCl solution)  
  

- The balanced equation for the reaction is:  
  

  
  

- Molarity of NaOH (mol/L) =  
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 c (Determination of Capacity of antacid)  
  

1- Write the balanced equations: 
 
 
 
 
 

2- Total moles of HCl added = 
 
 

3- Moles of NaOH needed to neutralize excess HCl = 
 
 
 

4- Moles of excess HCl = 

 
5- Moles of acid needed to neutralize antacid= 

( total moles of acid – moles of excess acid ) 
 
 
6- Capacity of antacid =  

(Moles of acid needed to neutralize antacid / mass of antacid ) 
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Questions:  
 
1- Why strong bases like NaOH cannot be used to neutralize the acid in the 

stomach? 
 
 
 
 

2- Why the back titration technique was used in this experiment instead of 
direct titration? 

 
 
3- A student is given 0.543g sample of antacid to find it’s capacity to be 

0.00813 mol/g. The sample was dissolved and treated by 40.00 ml of 
0.151 M of HCl, then the solution was titrated with 10.20 ml NaOH. 
Calculate the concentration of NaOH used . 
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EXPERIMENT (7) 
PRECIPITATION TITRATIONS (ARGENTIMETRY) 

  
Name:   Group No.:  

  

III DATA  
Standardization of silver nitrate    

Weight of NaCl………………. g  
a) Mohr's Method Trial 1  Trial 2  Trial 3  
Volume of NaCl        
Volume of AgNO3        
Average vol. of AgNO3………….mL  Molar conc. AgNO3…………….  
b) Fajan's Method  Trial 1  Trial 2  Trial 3  
Volume of NaCl        
Volume of AgNO3        
Average vol. of AgNO3………….mL  Molar conc. AgNO3…………….  

Standardization of potassium thiocyanate  
c) Volhard's Method  Trial 1  Trial 2  Trial 3  
Volume of AgNO3        
Volume of KSCN        
Average vol. of KSCN…………….mL  Molar conc. KSCN…………….  

Determination of a mixture of halides (NaCl + KCl)  
a) Mohr's Method  Trial 1  Trial 2  Trial 3  
Volume of unknown        
Volume of AgNO3        
Average vol. of AgNO3………….mL    
b) Volhard's Method  Volume of AgNO3……………..  
  Trial 1  Trial 2  Trial 3  
Volume of unknown        
Volume of KSCN        
Average vol. of KSCN…………….mL    

  

Instructor's Signature   
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IV  CALCULATIONS  
  
• Part A. (Mohr's method)  
  

- Molarity of NaCl (mol/L) =  
  
  
  
  

- Molar Conc. of AgNO3 (mol/L) =  
  
  
  
  
  

- Weight of AgNO3 (g/L) =  
  

  
  

  
• Part B. (Fajan's method)  
  

- Molar Conc. of AgNO3 (mol/L) =  
  
  
  
  
  

- Weight of AgNO3 (g/L) =  
  
  
  
  
• Part C. (Volhard's method) (Use the concentration of AgNO3 from part B)  
  

- Molar Conc. of KSCN (mol/L) =  
- Weight of KSCN (g/L) =  
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• Part D. (Mixture of halides NaCl and KCl)  
  
- Weight of mixture in one liter =  6.50 g           
- Weight of mixture in 10 mL (W1)  =  0.0650 g   

            

o Part D.1 (Mohr's Method) (Use the concentration of AgNO3 from part A)  
  
- Moles of the unknown =  

  
  
  

- Weight of NaCl (x) and KCl (y) =  
  
 
  

- Concentration of NaCl and KCl (g/L)=  
  
  
 

o Part D.2 (Volhard's Methods) (Use the concentration of AgNO3 from part B)  
  

- Moles of AgNO3 added =  
  
  

- Moles of KSCN =  
  
  

- Moles of Unknown =  
  
  

- Weight of NaCl (x) and KCl (y) =  
  
  

  
- Concentration of NaCl and KCl (g/L)=  
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V  QUESTIONS  
  
Q1)   Why precipitation titrations by the Mohr's method require a neutral solution?  
  
  
  
  
  
Q2)   What is the effect of using acidic solution in the Fajan's method?  
  
  
  
  
  
Q3)   What is the effect of using K2Cr2O7 instead of K2CrO4 as an indicator on 

the titration result?  
  
  
  
  
Q4)   What is the effect of using basic solution on the results in precipitation 

titration?  
  
  
  
  
  
Q5)   Why nitrobenzene is added in case of titration of Cl- by Volhard's method?  
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EXPERIMENT (8)  
REDOX TITRATIONS (DICHROMATE TITRATIONS) 

  
Name:     Group NO.:  

  
III DATA  
  
(b) Determination of Fe2+ and Fe3+ in a mixture  

Molarity of K2Cr2O7………………………  
b.1) Determination of Fe2+ in the mixture  

  Trial 1  Trial2  

Volume of unknown      

Volume of K2Cr2O7      

Average vol. of K2Cr2O7……………………………….  
b.2) Determination of Fe3+ in the mixture  

Volume of unknown    

Volume of K2Cr2O7    

Weight of Fe2+ ………………. g / L  Weight of Fe3+ ………………. g / L  

  
  

  
  

Instructor's Signature  
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 IV.  CALCULATIONS  

  
b. Determination of Fe2+ and Fe3+ in a mixture  

  
b.1 Determination of Fe2+ in the mixture  
  

- Molar conc. of Fe2+ (mol/L) =  
  
  
  
  
  
  

- Weight of Fe2+ (g/L) =  
  
  
  

  
b.2 Determination of Fe3+ in the mixture  
  

- Moles of Fe2+ in the mixture =  
  
  
  
  

- Moles of Fe2+ and Fe3+ in the mixture =  
  
  
  

- Moles of Fe3+ in the mixture =  
  
  
  

- Molar conc. of Fe3+ (mol/L) =  
  
  
 

  Weight of Fe3+ (g/L) =  
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 V. QUESTIONS  
  

Q1)   What is the role of H3PO4 in determination of Fe2+ by titration with 
K2Cr2O7?  

  
  
  
  
  
  
  
Q2)   Can you determine iron ores using K2Cr2O7?  
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EXPERIMENT (9)  
COMPLEXOMETRIC TITRATIONS (TITRATIONS WITH EDTA) 

  
Name:   Group NO.:  

  
III DATA  
  
Standardization of about 0.01M EDTA  
Weight of ZnSO4.7H2O………………………g  
  Trial 1  Trial 2  Trial 3  
Volume of ZnSO4.7H2O        
Volume of EDTA        
Average vol. of EDTA……………..mL Molar conc. EDTA……………..mol/L  
Determination of water hardness  
  Volume of H2O  Volume of EDTA  Note  
Trial 1 (V1)      

------------  
Trial 2 (V1)      
Trial 1 (V2)      

In present of NaOH  
Trial 2 (V2)      

Average V1 =………………………………………. Average V2 =……………………………………………. 
Conc. of CaCO3……………………………mg/L  
Determination of the concentration of Ca and Mg in an unknown solution  

  Volume of unknown Volume of EDTA  Note  
Trial 1 (V1)      

------------  
Trial 2 (V1)      
Trial 1 (V2)      

In present of NaOH  
Trial 2 (V2)      

Average V1 =………………………………………. Average V2 =……………………………………………. 
ppm Ca…………….…………………  ppm Mg……………………………  
  
  

Instructor's Signature  
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IV. CALCULATIONS  

  
o Part II.A. (Standardization of about 0.01M EDTA solution)  
  

- Molar conc. of Zn2+ (mol / L)  
  
  
  
  
  

- Molar Conc. of EDTA (mol / L)  
  
  
  
o Part II.B. (Determination of water hardness)  
  

- Conc. of Ca (ppm)  
  
  
  
  

- Conc. of Mg (ppm)  
  

  
  

- Total water hardness, as mg CaCO3 /L  
  
  
  

o Part II.C. (Determination of the conc. of Ca and Mg in an unknown solution)  
  

- Conc. of Ca (ppm)  
  
  
  

- Conc. of Mg (ppm)  
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EXPERIMENT (10)  
DETERMINATION OF UNKNOWN BASES BY STANDARDIZED HCI 
  
Name:   Group NO.:  

  
II DATA  
  
a) Standardization of hydrochloric acid against sodium carbonate  
  Trial 1  Trial2  Trial 3  

Weight of Na2CO3, g        

Volume of HCl, mL        

Molar Conc. HCl, mol/L        

Average molar conc. of HCl ………………..  

b) Determination of the composition of the unknown  

  Phph  BCG  

  Trial 1  Trial2  Average Trial 1  Trial2  Average 

Volume, mL              

Wt. of unknown              

The first component of the unknown is …….………… and its percentage …………..…..% 

The second component of the unknown is …...……… and its percentage ……………..%  

  
Instructor's Signature  
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  III.  CALCULATIONS  
  

- Molar conc. of HCl (mol / L)  
  
  
  
  
  
  

- Percentage of the first component  
  
  
  
  
  
  
  
  
  
  

- Percentage of the second component  
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- IV.  QUESTIONS  
  

Q1)   If a basic unknown solution was titrated with Phenolphthalein and need 20ml 
and when it titrated with bromocresol green needs 40ml, the unknown will 
consist of which type of basic material? 
  

  
  
  
  
  
  
  
Q2)   where you can find the mix of these basic materials in the environments? 
  
  



 

 


