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INDUSTRIAL PRODUCTION OF HYDROGEN FROM NATURAL GAS.
Assumptions and Explanations
i. Methane, carbon (IV) oxide (CO2) and hydrogen sulphide (H2S) are main components of natural gas. When natural gas undergoes desulfurization, the hydrogen sulphide compound and all other impurities are taken off, leaving CO2 and methane (CH4) to enter the next unit (reactor). Hence CO2 and CH4 are the fresh feed entering unit 2.
ii. In unit two, the fuel did not take part in the reaction, it only provided heat to drive the reaction forward in the reformer. When used as an intermediate in the large-scale, industrial synthesis of hydrogen it is also produced from natural gas (via the steam reforming reaction). It is called synthetic gas.
[bookmark: _GoBack]Synthetic gas is obtained by an endothermic reaction of methane and water gas around 750 °C (CH4 + H2O → CO + 3H2), followed by an exothermic reaction at around 350 °C (CO + H2O → CO2 + H2). It is assumed that CO2 is found among the gases produced from synthetic gas. Hence there is a fresh feed of CO, H2, and CO2 entering from unit 2 to unit 3.
iii. CH 4 + H 2 O ⟶ CO + 3 H 2 {\displaystyle {\ce {CH4 + H2O -> CO + 3H2}}} Only little amounts of CH4 will be obtained as product from the first reactor (unit 2), as it ought to be used us, with little amounts unreacted.
iv. Only H20 moves from the third unit (heat exchanger) to the second unit (reformer) as a recycle. The fresh feed that enters the heat exchanger which is water is assumed to have been heated to steam before the synthetic gas was formed.
v. In the heat exchanger which is the (third reactor), all the components that leave the unit are the same apart from H20, it has a higher boiling point than the rest, only a small amount leaves to unit 4 (water-gas shift conversion)
vi. The second reactor only performs the water-gas-shift conversion reaction (CO reacting with H2O), no methane reacts with water here.
CO + H2O  CO2 + H2 
Only CO2 and H2 are produced in this reactor hence they are both fresh feeds entering unit five.
vii. The purge takes out large amounts of material and sends a small amount as recycle. This is to balance and keep the production process at its optimum.





