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Answer all g uestions 

Q. I. (a) 

Descnbe and calculate the bat;dness of water samples giving tlle following 
analysis: 

1_-~:;:~ Impurity Amount in Impurity Amount in 
mg/1 or ppm mg/1 or ppm 

ea2+ 20 s~- 96 

K+ 39 HC03- 183 

Na• 23 Cl- 35.5 

Mg2• 48.6 

(b) What do you understand by 'Activated Carbon'? How can you prepare it? 

(c) Strongly acidic cation exchangers are used for the removal of water hardness. Weakly 
acidic cation exchangers having -COOH group as functional group are used for removing 
alkalinity - Explain. 

(4+3+3=10 points) 

Q.2 (a) What is the use oftributyl tin oxide (TBTO)? What are the environmental hazards 
from the use ofTBTO? Name a green replacement of this agent with similar activity. What 
are the advantages of this new chemical? 

(b) Calculate the Atom Economy for the following reactions: 

(ii) 

(6+4=10 points) 



Q. 3. (a) Name the following compounds: 

(i) (ii) 

(b) What is 'International Toxic Equivalence Factor'? What is its significance in 'dioxin 
toxicity' evaluation? 

(c) A polymer has the following structure: 

·s-oo 

Based on this structure, briefly comment on the following properties: 
(a) Physical properties 
(b) Solubility in solvents 
(c) Combustibility 
(d) Biodegradability (2+4+4=10 points) 

Q. 4. An adsorption study is set up in the laboratory by adding a known amount of 
activated carbon to six flasks which contain 200 ml of an industrial waste. An additional 
flask containing 200 ml of waste but no carbon is run as a blank. Plot the data according to 
the Langmuir equation, and determine the values of the constants related to 'maximum 
adsorption capacity' and 'adsorption energy'. 

Flask no. Weight of carbon Vol. of sample . Final COD {mg/1) 
(mg) taken in each flask 

(ml) 
1 804 200 4.70 
2 668 200 7.0 
3 512 200 9.31 
4 393 200 16.6 
5 313 200 32.5 
6 238 200 62.8 
7 0 200 250 

(10 points) 
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Q. 5. Answers should be brief and to the point. 

(a) Assuming that aeration ofwater does not result in the precipitation ofCaC03, of the 
following, which one that would not be removed by aeration: hydrogen sulfide, carbon 
dioxide, volatile odorous bacterial metabolite, alkalinity, iron? 
Justify your answer. 

(b) Washing detergent may contain polyphosphates as builders. 
Outline possible environmental effects these substances could have on the ecosystem. 

(c) During tobacco smoking a special group of compounds are formed. What is that group? 
Name and draw the structures of three representative members of this group. What is the 
effect of this particular group of compounds on our health? 

(d) What are the effects of organophosphate pesticides on biota? Comment on their 
environmental persistence. Give an example and explain. 

-(e) The commonly used synthetic polymers are generally resistant to biodegradation. Show 
different ways by which the biodegradation capacity can be improved. 

(2x5=10 points) 

3 




