The Path of Hydrogen (H,) Production through
the Steam Methane Reforming (SMR) Process

Explores the key steps involved in producing hydrogen from natural gas. The process includes feed gas pre-treatment, pre-reforming,
steam methane reforming (SMR), the water-gas shift reaction, and hydrogen purification via pressure swing adsorption (PSA). The PSA
tail gas is recycled as fuel for the SMR furnace, improving energy efficiency. This pathway is widely used for industrial hydrogen
production, supporting applications in refining, ammonia synthesis, and clean energy technologies.
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Pressure Swing
Adsorption (PSA)

A separation unit that purifies
H, by adsorbing CO, CO,, CHa,
and other impurities at high
pressure. A byproduct, called
tail gas, of the PSA unit
containing residual CHg4, CO, H,,
and CO,, typically used as fuel
for the SMR furnace by
providing heat for the
reforming reactions.
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Hydrogen Storage

Stores the purified hydrogen in
tanks or underground facilities
for later use in industrial
applications, or as a feedstock
for other processes.
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Steam Methane
Reformer (SMR)

The core unit where methane
reacts with steam at high
temperatures (700-1,000°C)
over a catalyst, producing H,,
CO, and CO..
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High Temperature
Gas Shift Reactor

Converts CO into additional H,
and CO; via the water-gas shift
reaction at 350-450°C to
increase hydrogen vyield.
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