The Path of Hydrogen (H,) Production through
the Autothermal Reforming (ATR) Process

Explores the key steps involved in producing hydrogen from natural gas through the Autothermal Reforming (ATR) process. The process includes feed
gas pre-treatment, oxygen supply, gas-heated reformer (GHR), autothermal reforming (ATR), the water-gas shift reaction, and hydrogen purification
via pressure swing adsorption (PSA). The GHR recovers heat from the syngas to preheat the feed, improving overall efficiency. The PSA tail gas is
utilized for power or heat generation. This pathway offers higher hydrogen yield and carbon efficiency compared to Steam Methane Reformer (SMR),
making it a key technology for industrial hydrogen production in refining, ammonia synthesis, and clean energy applications.
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Pressure Swing
Adsorption (PSA)

A separation unit that purifies H,
by adsorbing CO, CO,, CHg4, and
other impurities at high pressure.
A byproduct, called tail gas,
containing residual CHg4, CO, H,,
and CO,, is typically used for <
power/heat generation or recycled

to enhance process efficiency,

improving overall system

performance.

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 yield.
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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
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Autothermal
Reforming (ATR)

ATR combines partial oxidation and
steam reforming in a single reactor.
The supplied oxygen reacts with
methane (CH,), generating the heat
needed to drive the reforming
reactions without requiring an
external furnace. This
self-sustaining process produces
syngas with higher efficiency
compared to Steam Methane
Reformer (SMR).
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