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Background and Description:  

This flowsheet examines how formaldehyde is made from methanol using the BASF (Badische Anilin und 

Soda Fabrik) process, an extensively used industrial technique renowned for its sustainability and 

efficiency. Worldwide demand is strong for formaldehyde, a crucial chemical intermediate with several 

uses in sectors like healthcare and building. Formaldehyde is produced via the BASF method, which 

oxidizes methanol over a silver catalyst in the presence of air. The mixer-which blends methanol, air, and 

water, the evaporator, the heat exchanger, which uses superheated steam to heat the gas stream, and the 

reactors are all located in the first part. The reactor and heat exchanger, which lower the stream's 

temperature to 150°C, are located in the second part. The methanol/water mass ratio that would be heated 

and supplied into the reactor at the gaseous output of the evaporator—which serves as a heater and gas-

liquid separator—should normally be 60/40, according to the literature sources that were considered for 

this simulation. To model the reactor, some assumptions had to be made. Since the reaction is non-

equilibrium, a stoichiometric reactor was employed rather than an equilibrium one. Initially, the processes 

that produced formaldehyde were mixed and applied in Reactor 1, yielding the intended 0.9715 total 

methanol conversion. The reactions using formaldehyde with a conversion of 0.08 were introduced using 

the second reactor. 

Thermodynamic Package Used: Peng-Robinson 

Flowsheet: 

 

 

Master Property Table 

 



Calculation: 

Calculation for conversion of methanol to formaldehyde 

𝑚𝑜𝑙𝑒 𝑓𝑙𝑜𝑤 𝑓𝑜𝑟𝑚𝑎𝑙𝑑𝑒ℎ𝑦𝑑𝑒 𝑖𝑛 202

𝑚𝑜𝑙𝑒 𝑓𝑙𝑜𝑤 𝑚𝑒𝑡ℎ𝑎𝑛𝑜𝑙 𝑖𝑛 201
∗ 100 =

78.894538

83.046882
∗ 100 = 95% 

Calculation for overall conversion of methanol 

(1 −
𝑚𝑜𝑙𝑒 𝑓𝑙𝑜𝑤 𝑚𝑒𝑡ℎ𝑎𝑛𝑜𝑙 𝑖𝑛 202

𝑚𝑜𝑙𝑒 𝑓𝑙𝑜𝑤 𝑚𝑒𝑡ℎ𝑎𝑛𝑜𝑙 𝑖𝑛 201
) ∗ 100 = (1 − (

2.3668361

83.046882
) ∗ 100 = 97.15% 

Conclusion: 

The simulation of producing formaldehyde from methanol was successfully done in DWSIM with overall 

conversion of 97.15%. 
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