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Internal Assessment Test III  

1. (a) Define COD. In a COD test 26.5 cm3 and 18.2 cm3 of 0.05 N FAS solution are  required for 

blank and sample titration respectively. The volume of the test sample used was 25 cm3. Calculate 

the COD of the sample solution. (05 Marks) (CO4, L3) 

Solution:  COD (Chemical Oxygen Demand): It is defined as the amount of oxygen required by 

microorganisms to oxidize the organic and inorganic wastes present in one litre of waste water using a 

strong oxidizing agent such as acidified K2Cr2O7. 

Given, V = 25 mL, b = 27.5cm3, a = 13.2 cm3, NFAS = 0.05N            

         

 

                                   = 0.05 X (26.5-18.2) X 8000/ 25 =132.8 mg of O2 /dm3 

(b) Describe the softening of water by ion exchange process.  (05 Marks) (CO4, L4) 

Solution: 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. (a) Explain the scale and sludge formation in boiler. Mention their ill effects and 

prevention.  (06 Marks) (CO1, L3) 

Solution:   

 



 

(b) Describe the sources, effects and control of mercury pollution?  (04 Marks) (CO4, L4) 

Solution:  

 



3. (a) Discuss the reactions involved in boiler corrosion and its prevention. (06 Marks) 

(CO4, L2) 

Solution:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



(b) Discuss the mechanism of ozone depletion. Mention its ill effects and control.    (04 

Marks) (CO4, L2) 

Solution:  

4. (a) What is potable water? Describe the reverse osmosis process of water. Mention its 

advantages. (05 Marks) (CO4, L2) 

 

 

 



Solution: Potable Water: The water which is free of any impurities and is fit for human 

consumption is called potable water. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Advantages: 

1. The energy requirements are low. 

2. Process is simple and continuous. 

3. It involves no phase changes 

4. Provides odorless, crystal clear water. 

5. Easy to maintain 

 

 

 

 

(b) What are the causes, effects and disposal methods of e-waste?  (05 Marks) (CO4, L2). 

Solution:  

 

 

 

 



5. (a) Explain the determination of sulfate in water using gravimetric method. (05 Marks) (CO4, 

L3). 

Solution:  

Gravimetric method: Sulphate is a substance that occurs naturally in drinking water. High levels of 

sulphate in drinking water can be detrimental to human health.  

Reagents: BaCl2 solution, Conc. HCl, saturated bromine solution. 

Procedure: 

1. Pipette out 200 ml of the filtered water in a 400ml beaker. Add 3 ml bromine solution and 1 ml of HCl 

mix, and boil until all the bromine has been driven off.  Make up the volume to 200ml by adding boiling 

water. 

2. Add 10 ml of BaCl2 drop by drop while stirring the contents of the beaker continuously. Boil the 

contents for 2 min, then place the beaker on a water bath for 2 hours and stir the contents occasionally, 

allow the precipitate to settle. 

SO4
2- + BaCl2                 BaSO4 + Cl- 

3. Filter off the precipitate using Whatmans No. 42 and transfer the ppt quantitatively on to the filter 

paper with a jet of warm water from a wash bottle.  Wash the filter paper and ppt with small volumes of 

warm water until the filtrate is free from chlorides. 

4. Place the filter paper and ppt in an ignited platinum crucible, incinerate the paper slowly , then increase 

the temperature and maintain around 600 degree Celsius until all carbon has burnt off.  Cool the crucible 

in a dessicator to room temperature and determine the mass of the residue. (as BaSO4). 

5. Water soluble sulphates content = (W2-W1)*96/233.3 *103 ppm 

 

 



(b) What are nano-materials? Explain the synthesis of nano-materials by precipitation method.  (05 

marks) (CO5, L4) 

Solution: Nanomaterials: are nano-sized materials having atleast one physical dimension in the 

size range of 1-100 nm. 
Precipitation method: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6. (a) (Describe the activated sludge treatment of waste water with suitable diagram.    (05 Marks) 

(CO4, L2) 



Solution:  

 

 

 

 

 

 

 

 

 

 

 

 

(b) Explain the synthesis of nanomaterials by Sol-gel technique.  (05 Marks) (CO5, L4). 
Solution:  

Sol-Gel:  

 



 

 

 

 

 

 

 

7. (a) Discuss any three size dependent properties of nanomaterials.  (06 marks) (CO5, L2) 

Solution: 

 

 

 

 

 

 

 

 

 

(b)   

 



 

(b) Describe Sources, harmful effects and prevention of oxides of sulphur (SOx). (04 Marks) (CO4, 

L2) 

Solution:  

 

8. (a) Explain the sources, harmful effects and prevention of following air pollutants  

(i) Carbon monoxide (ii) Hydrocarbon  (06 Marks) (CO4, L4) 

Solution:  

 

 
 

 

 

 

 



 

(b) Write a note on fullerene.  Mention their properties and applications.    (04 Marks) (CO5, L2) 

Solution: Fullerenes are clusters made of carbon and are zero dimensional solids. They are allotropes of 

carbon with the formula C-60 and have 60 C atoms arranged spherically. They are also called Bucky balls 

and have truncated icosahedrons structure with 20 hexagonal and 12 pentagonal rings forming the 

symmetry.  

Fullerenes have particle size of 2 nm, density of 1.65g/cm3 and sublimes at 800K. The carbon atoms are 

sp2 hybridised, each carbon being bonded to three others in this material. Accordingly, there are two C-C 

bond lengths in fullerenes, the hexagonal bonds are shorter than pentagonal bonds. 

 

They behave as soft electrophile and readily accept electrons during reactions. C60 structure can be easily 

hydrogenated, methylated and fluorinated. They form exohedral complexes in which an atom or group is 

attached to the outside of the cage, as well as endohedral complexes in which an atom is trapped inside 

the cage structure. 

 

Synthesis: Fullerenes are prepared by creating an electric arc between two carbon or graphite electrodes 

in an inert gas atmosphere, when a black powder in the form of soot is produced. 10% of the soot is made 

up of C-60. They can be extracted from the soot by solvation in small amounts of toluene. After 

extraction, solvent is removed using a rotary evaporator, leaving behind a solid mixture of mostly C-60 

with small amounts of larger fullerenes. 

Bucky balls having more number of C atoms such as, 70, 76, 78, 84 etc arranged spherically have been 

isolated. 

 

More properties: 

 Superconductivity is discovered in alkali doped fullerites at 

moderately high temperatures. 

 Superconducting critical temperature (Tc) of doped fullerites 

increases with curvature of fullerenes 

cages, ie. as cluster size is reduced from C60 to C36, C28 and 

C20, their Tc increases. 

 The index of refraction for fullerenes is 2.2 at 600 nm and they 

have a resistivity of 1014 Ω/m. 

 They function as catalysts in organic reactions. 


