
Introduction to Chemical Engineering I  

Problem Sheet 7   

Problem 1 (Midterm 2022) 

In the acetic anhydride process, 100mol/h of a process stream consisting of 4% moles ketene, 10% 

moles acetic acid and the remainder in equimolar proportions methane and carbon dioxide at 700°C 

is to be cooled to 400°C. To achieve such requirements, the input gas is quenched (mixed) with 

glacial acetic acid at 50°C. 

 

A. Given the data below, calculate the flow rate of quench acetic acid required and the 

composition of the cooled gas. 

 
B. Suppose now that the flow of cooling acetic acid is 40mol/h. Calculate the outlet gas 

temperature 

 

 Gas Heat Capacities (cal/gmol*K) 

 a b*10^2 c*10^5 d*10^9 

CH4 4.750 1.2 0.303 -2.63 

CO2 6.393 1.01 -0.3405 - 

CH3COOH 8.20 4.805 -3.056 8.31 

CH2O 4.11 2.966 -1.793 4.72 

 

Δ𝐻𝑉𝐿(𝐶𝐻3𝐶𝑂𝑂𝐻, 391.4𝐾) = 5.83 𝑘𝑐𝑎𝑙/𝑔𝑚𝑜𝑙 

Cp,mean(𝐶𝐻3𝐶𝑂𝑂𝐻, 𝑙𝑖𝑞𝑢𝑖𝑑) = 36 𝑐𝑎𝑙/𝑔𝑚𝑜𝑙 ⋅ 𝐾 

 

Only use the 2 first terms for the heat capacities (a & b) 

 

  



Problem 2 


