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V2V CLASSES 

 

APPLIED CHEMISTRY II 
 

(MAY 2019) 
 

Q1 Answer any five from the following. 15 
 

a) Define octane number and write its significance (3) 

Octane Number: The percentile by volume ratio of iso-octane in mixture of iso-

octane & n-heptane which shows the same knocking property as the fule under 

test is called as octane number. 

Significance: 

1. It is characteristic of petrol. 

2. It can be increased by addition of Tetraethyl lead or Diethyltelluride 

3. Petrol containing aromatic have higher octane number. 

4. Fuels with high octane numbers are used in high performance gasoline 

engines. 

5. Fuels with low octane number (or high cetane numbers) are used in diesel 

engines, where fuel is not compressed. 
 
 

b) What is the difference between Anodic and Cathodic Coating? (3)



 

lc l e Hi er l ri ic l e  c l le c i i  =  

H=  =  O=  =   re i i  ei  

T e t tal a tit   eat tai e   c m ti   it ei t  it 

 c m ti e ta ce & t e ct c l  t  m tem e at e i 

a  i  Cal i ic al e C    cal i ic al e C

i e : C=  =  =  =  =  

T  i : C =? 

l ti : 

  
 

 
 

l  

 cal 

me 

le

   
C =  

 

 8080𝐶  34500 

080 85  34500 

 

1 

 
  2 

 

 
24 

400

00 0 

 

 
8 

  
  

4C  =  

  C  = 
 

 

i  cal i ic al e  i e  c al am le i  
  

 

 

c) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

d) Write the composition, properties and uses of commercial brass. (3) 
 

Brass is an alloy consisting of copper Cu and zinc Zn in variable proportions 

Element Composition 

It is composition of two metals copper Cu and zinc ZN proportion are mentioned 

below. 
 

Cu = 90% Zn = 10% 

Properties 

1. Golden in color 
 

2. harder and stronger than copper 

3. High Malleability 

4. Corrosion resistance 

Uses 

1. used in Architectural metal works. 

2. It is used in jewelry. 

3. Widely used in hardware’s 
 

4. It is also used to make screws, forgings, rivets & costume jewelry etc.
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Q 2 
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𝐹𝑒 → 𝐹𝑒2+ + 2𝑒− 
 

 O2 in water accepts 𝑒− and 𝑂𝐻− is formed. 
 

At Cathode (Reduction) 
 

1 
O2  + H2O + 2𝑒− → 2𝑂𝐻− 

 
 

 

 

 

𝐹𝑒2+ + 2𝑂𝐻− → Fe(OH)2



 

i    

reci i  

i e : W 

W 

T  i : 

l ti : 
 
 
 
 
 
 
 

e ce ta 

 c l le  c 

e  lc l e e erc 

ei t  c al =  m 

ei t  Ba  =  

  l  =? 

 

e

i  e   

e  l r i

 ri  l e 

e le                

m 

 

 = 
 

= 
 

 = 

e  l  i  t e 

𝒘𝒆𝒊𝒈𝒉𝒕 𝒐𝒇 𝐁𝐚𝐒𝐎𝟒 𝐗 𝟑𝟐 𝐗 𝟏𝟎𝟎 

𝑾𝒆𝒊𝒈𝒉𝒕 𝒐𝒇  

.     

𝑪𝒐𝒂𝒍 𝑿 𝟐𝟑 𝟑 

.    

 

c al 

am 
le i   

 

ii   re 

e c itical 

 l i  eate 

tem e at e 

e c itical 

licati

e i 

 l i  

 a  

i   

C

ri l lic i   er cri ic l O  

e t e c itical tem e at e 

 a  e  c itical l i  

i  t ic  lamma 

a  c m e e  t  

a 

e c itical 

le a  i e e i e

 

 

 

t i  e  

t i  al  

eca ei 

t i  e

t i  e

i   

e  i 

ati

a  

a  

 ce i  i  

 mate ial  ce

t ie   e t acti  

i  a  t e i

clea i  l e t

e t acti  l e t  c eati   e e tial il
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c) What are large particle reinforced Composite material? Explain with the 

help of example. (4) 

Particle reinforced composite: Particles are made from metal powder, mineral 

powder, ceramic powder & carbon black. Particles increases elasticity 

modulus & decreases ductility & permeability. It also produces inexpensive 

composite material. They are of 2 types Large particle composite and 

dispersed strengthened.
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Large particle composite material: 
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Q3



 

 

C₁₆H₃₄ → C₈H₁₈+C₈H₁₆C₁₆H₃₄ → C₈H₁₈+C₈H₁₆ 

Hexadecane → octane + octane 
 

Fixed bed cracking 
 

 In this method, vapors of the heavy oil are heated in the presence of 

catalyst due to which better yield of petrol is obtained. 
 

 Heavy oil is vaporized by heating in an electrical heater. Then the 

vapours are passed over a series of trays containing catalyst. Generally 

catalysts used are bauxite, zeolite, crystalline alumina silicate. And 

bentonite etc. 
 

 The reaction chamber is maintained at – 
 

TP=425–5400C=1.5 kg/cm2T=425–5400CP=1.5 kg/cm2 
 

 The cracked gases are taken out from the top of the reaction chamber and 

allowed to pass into fractionating tower, where gasoline fraction is 

collected. The octane value of Gasoline is about 80-85. 
 

 During the cracking free carbon is also formed which deposits on catalyst 

then flow of vapors of heavy oil is passed over the second set of reaction 

chamber and the catalyst in earlier chamber is regenerated by burning the 

carbon deposits with the help of air and reused. 
 

Detailed Process 
 

 Heavy oil is in preheated to a temperature of about 425-4500C. the 

resulting vapours oil is charge is then forced through the catalytic 

chamber. 

 The catalytic chamber is maintained at a temperature of 425-4500C and 

1-5 kg/cm2pressure. Artificial clay mixed with zirconium oxide is used as 

a catalyst. 

 About 40% of the charge is converted to gasoline and 2-4 is deposited 

over the catalyst bed as carbon. 

 The vapours containing heavy oil as well as cracked gasoline pass into 

the fractionating column where heavy oil condenses. 

 The uncondensed vapour containing the cracked fraction is led to the 

coolers where some of the vapour condense to form uncondensed gases 

dissolved in gasoline. 

 Gasoline containing dissolved gases is then sent through stabilizer where 

dissolved gases are removed and pure gasoline is obtained.



 

 

 After 8-10 hours of operation, the catalyst gets deactivated and has to be 

reactivated the catalyst tower is heated to about 5000C whereby the 
carbon deposited burns reactivating the catalyst. 

 The process can be converted to a continues one by having catalyst 

towers. While the first tower in operation the second tower is being 

regenerated and vice-versa. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

b) i) What are shape memory alloys? What are their applications? (3) 

Shape Memory alloys: 

The shape memory alloys are metals alloys undergo deformed at one 

temperature, but on rising or falling temperature, they return to their original 

shape. 

They have 2 stable phase. The high temperature phase called as austernite 

and the low temperature phase called as martensite. 

Application: 

1. Bones – Broken bones can be mended with shape memory alloys. The 

alloy plate has memory transfer temperature that is close to body 

temperature and is attached to both ends of broken bone. From the body
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heat, the plate wants to construct and retain the original shape. Therefore, 

existing compression force on the broken bone at the place of facture. 

2. Piping – The first consume commercial was a shape memory coupling 

for piping in oil pipes for industrial application and water pipes and 

similar type of piping for consumer application. 

3. Dentistry - Shape memory alloys are used in as fixation devices for 

osteptomies in orthopaedic surgery and in dental braces to exert constant 

tooth moving forces on the teeth. 
 
 

ii) How does the presence of humidity affect the rate of corrosion? (2) 

 
 
 

 
 
 

 
 
 
 

c) 

4) 
 
 
 
 
 
 
 
 
 

𝐌𝐨𝐥𝐞𝐜𝐮𝐥𝐚𝐫 𝐰𝐞𝐢𝐠𝐡𝐭 𝐨𝐟 𝐝𝐞𝐬𝐢𝐫𝐞𝐝 𝐩𝐫𝐨𝐝𝐮𝐜𝐭 

𝑻𝒐𝒕𝒂𝒍 𝒎𝒐𝒍𝒆𝒄𝒖𝒍𝒂𝒓 𝒘𝒆𝒊𝒈𝒉𝒕 𝒐𝒇 𝒓𝒆𝒂𝒄𝒕𝒂𝒏𝒕 

= 
𝟒𝟐 + 𝟕𝟏 

𝑿 𝟏𝟎𝟎 
 

% Atom economy = 67.7 % 
 

The percentage atom economy of the following reaction with respect to the 
 

product allyl chloride is 67.7 %
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Q 4 
 

a) 
 
 
 
 
 
 
 
 
 
 
 
 

Potentostat 
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Advantage 
 

-

- 
 
 

- 
 
 

Disadvantage 
 

- Failure of electrical supply may be hazardous because of depassivation. 

- The requirement for electrical current makes it useless for protection in 

organic liquid environment. 

- And also for component which are not continuously immersed. 
 
 

b) i) What are the industrial application of the products from natural 

materials? (3) 

1. It is used in wood industries to develop wood from bamboo, bark, etc. 

2. It is used in clothing industries to make clothes of silk, wool, cotton, jute, 

etc. 

3. It is widely used in Stone industries to make granite, gems, glass, etc. 

4. It is also used in metals industries to make copper, gold, silver, etc. 

5. It is used in composite industry for making clay, plasticine, etc.
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ii) What are the functions of matrix phase of composite materials? (2) 

Functions 

1. It binds dispersed phase together. 

2. It acts as medium. 

3. It prevents cracking. 
 
 

c) 
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Q 5 
 

a) A sample of coal was found to contain C=90%, O=5%, H=1%, S=0.5% 

and remaining being nitrogen. Calculate weight and volume of air 

required for complete combustion of 1kg of coal sample (M.W. of air = 

29=8.949) (6)



 

l ti
  i e  Perce e  ei  er K

  ei  

     C    

    

    

    

    

 

 
Wei t i  =  

 2 6 

 2 67 ′𝐶 ′  8 ′ ′ ′ ′ ′

0 90   8 0 01   0 005  

  ir =  

 

 

7
 

Wei t  i  =  
 

0 05  
 ei 

 

   ai  =   ai
    ai  = l me  ai
 

  
l me  ai  = 

    

9  

 

lete c 

l

9 
  

l e  ir =  

m ei t a  l me  ai  e i e   c m 

am le i    a    e ecti e 

ti     c al 

 

i  T e le e l    er  c rr i  i  

e t e  a e 

m  

e ea

e e e 

eacti e 

 

ale etal  a e  a  e metal  eca  

t c m i e it  t e  eleme t  t  m c 

Beca e t e  a e  eacti e  t e  t c 

T i  ma e  t em i eal  je el  a  c i

le metal  i cl e c e  alla i m  
il

il

e  lati m  a  l  

c m e ac  t  t e m 

 

e  a e i l  ta le 

i

 etal i e  me   t e metal ace e 

a  e

 il e   l   a  lati m t  i 

e ce t e   t e  i ati  
c i

etal

 a

e ce  t e le metal   t e  

c 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Volume of Air 
 
 
 
 
 
 
 
 
 
 
 
 
 

b)
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ii) What are the applications of fuel cell? (2) 

- Fuel Cell Today categorizes the use of fuel cells into three broad areas: 

portable power generation, stationary power generation, and power for 

transportation. 

- Portable power generation: 

Portable fuel cells are lightweight, long-lasting, portable power sources 

that prolong the amount of time a device can be used without recharging. 

In comparison, secondary (rechargeable) batteries have battery charger 

system. Example – power bank. 

- Stationary power generation: 

Fuel cells for stationary applications have been used commercially for 

over twenty years. The main difference in these fuel cell systems is the 

choice of a fuel cell and fuel and the heating and cooling of the stacks. 

Stationary fuel cells can be used as a primary power source. It is often 

used to power houses that are not connected to the grid or to provide 

supplemental power. 

- Power for transportation: 

Fuel cells can be used for many transportation applications including 

automobiles, buses, utility vehicles, and scooters and bicycles. 
 
 

c) 

(4) 
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Green Chemistry Routes 
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Q 6 
 

a) 
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Method of compacting
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Powder injection moulding 
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b) (3)
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c) 
 
 
 
 
 
 
 
 
 

 Biodiesel is intended to be used as a replacement for petroleum diesel 

fuel, or can be blended with petroleum diesel fuel in any proportion. 
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