
  Q. Code:985276  

  1  

B.E./B.TECH. Degree Examination, December 2020 
Third Semester  

CH18301 - Chemical Process Calculations 
(Regulation  2018) 

Time: Three hours                                                                                                     Maximum : 80 Marks 
Answer ALL questions 

PART A - (8 X 2 = 16 marks) 
1. In the following units which one is not the unit for gas constant. 

a) cm3atm /g mole .K   b) J/g.mole K   c) cal / g mole K   d) m2 / gmole K 
2. The system boundary must be fixed in each problem by drawing an ---- boundary around it 

a) Real   b) imaginary  c) limiting   d) excess 
3. The vapour pressure of the nitrogen gas is 500mmHg and the partial pressure is 400mmHg. Find 

the relative saturation. 
a) 80  b) 75   c) 125  d) 100 

4. The law of constant heat summation otherwise called as 
a) Hess’s law   b) Kopp’s rule  c) raoult’s law d) ideal gas law 

5. The pressure gauge on a tank of CO2 used to fill soda-water bottles reads 51.0 psi. At the same time 
the barometer reads 38.0 in. Hg. What is the absolute pressure in the tank in psia? 

6. 100 kg mol/h of 40 mole% of solution of Ethylene dichloride in Toluene is fed to 
middle of the distillation column. The distillate contains 95 mole% Ethylene dichloride and the 
bottoms consists of 90 mole% Toluene. What is the rate of flow of each stream? 

7. Compare DBT and WBT. 
8. Melting of Ice Cubes is the endothermic reaction. Justify 

PART B - (4 X16 = 64 marks) 
09. (a) (i) Cracked gas from a petroleum refinery has the following composition by volume: 

methane 45%, ethane 10%, ethylene 25%, propane 7%, propylene 8%, n-butane 
5%. Find (a) the average molecular weight of the gas mixture, (b) the composition 
by weight and (c) specific gravity of the gas mixture. 

(10) 

  (ii) A solution of caustic soda in water contains 20% NaOH (by weight) at 333 K 
(600C). The density of the solution is 1.196 kg/l. Find the molarity, normality and 
molality of the solution. 

(6 ) 

(OR) 
 (b) Calculate the specific volume of superheated steam at 10 MPa and 623 K (3500C) using 

(a) the ideal gas law and (b) the Van der Waals equation. If the actual specific volume 
of steam at the above conditions is 0.02242 m3/kg, find the percentage error in the 
above cases. 
Data: Van der Waals constant  a=27R2T2c / 64pc  (m3)2.MPa/(kmol)2 
    b = RTc / 8pc  m3 / kmol[pc = 22.076 MPa, Tc=647.1 K for water] 

(16) 

 
10. (a) (i) Identify the limiting reactant and excess reactant, % Excess and degree of 

completion for the following reaction, where C and O2 are present in the mole 
ratio of 4:3 with one mole of C and 0.75 moles of O2, 0.5 mole of CO2 produced. 
  C + O2            CO2 

(8 ) 
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  (ii) It is required to prepare 1250 kg of a solution composed of 12 wt.% ethanol and 
88 wt.% water. Two solutions are available, the first contains 5 wt.% ethanol, and 
the second contains 25 wt.% ethanol. How much of each solution are mixed to 
prepare the desired solution? 

(8 ) 

(OR) 
 (b) (i)  Antimony can be produced according to the following reaction 

Sb2S3 + 3Fe(s) = 2Sb(l) + 3FeS 
Calculate the following for a process in which 800 g of Sb2S3 is mixed with 300g 
of Fe to form 250g of Sb 

a) The  limiting  reactant b) percent excess reactant, c) the degree of 
conversion of Fe to FeS, d) percent conversion, e) the yield of Sb 

(10) 

  (ii) The feed to a fractionating column analyses by weight 30% benzene and 70% 
toluene. The analyses of the distillate shows 70 weight % benzene and 3% 
product. Calculate the amount of distillate and bottom product per 1000 kg of feed 
per hour. Also calculate the percent recovery of benzene 

(6 ) 

 
11. (a) The dry bulb temperature and dew point of ambient air were found to be 302 K (290C) 

and 291 K (180C) respectively. The barometer reads 100.0 kPa (750 torr). 
Compute (a) the absolute molal humidity, (b) the absolute humidity,  
(c) the % RH, (d) the % saturation, (e) the humid heat and (f) the humid volume. 
Given: the partial  pressure of water in air = 2.0624 kPa 
            The vapour pressure of water at 302 K = 4.004 kPa  

(16) 

(OR) 
 (b) Construct and explain all the properties of psychometric chart. (16) 
 
12. (a) Calculate the theoretical flame temperature of a gas having 25% CO and 75% N2 when 

burnt with 100% excess air. Both air and gas being at 25°C. Data: Heat of formation of 
CO2= -94052 cal/gmole & that of CO= -26412 cal/gmole at 25°C; Cpᵐ of CO2=12.1, 
O2=7.9, N2=7.55 Cal/gmole K. 

(16) 

(OR) 
 (b) (i) Calculate the enthalpy of sublimation of Iodine from the following data:  

H2(g) + I2(s)       2 HI(g)        ∆HR = 51.9 kJ  
H2(g) + I2(g)       2 HI(g)        ∆HR = -9.2 kJ  

(6 ) 

  (ii) The Orsat analysis of the flue gases from a boiler house chimney gives 
CO2:11.4%, O2:4.2% and N2:84.4% (mole %). Assuming that complete 
combustion has taken place, (a) Calculate the % excess air, and (b) find the C: H 
ratio in the fuel.  

(10) 

 


