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Hydrogen Production Technology
Using City Gas

Technology for supplying hydrogen used for fuel cells, producing a hydrogen
mixture gas with a hydrogen concentration of 76% or above and a carbon
monoxide concentration of 10ppm or below through a three-step catalytic

reaction using city gas and water as raw materials.

© Sstructural Diagram/Conceptual Diagram

City gas H, rich gas

Preferential
Oxidation

¥ Water-gas |
g shift reaction

A

ISteam-metha
reforming

Water

e Steam-methane reforming CH, + H,0 =3H, + CO (AH°,, = 226 kJ/mol)
® Water-gas shift reaction CO + H,0 =H, + CO, (AH%,g, = -41 kJ/mol)
e Preferential oxidation CO +1/20,=CO, (AH°,, = -283 kJ/mol)

© Description and Characteristics of Technology

o Producing hydrogen using city gas as a raw material to feed fuel cells

° As a dry gas, the hydrogen concentration is 76% or above, and the carbon monoxide concentration can be
kept at 10ppm or below to prevent poisoning of platinum catalysts for fuel cells

o Allowing easy scale-up because the same design technique is applied to devices with a capacity range of
5-50kw

© Scope of Application

Application Fields Products

Height (m)
B

Natural gas fuel reformers

Fuel cell systems (Hydrogen production devices) by ﬁ

Capacity (kW)

© Comparative
advantages of
technology /
Differentiation
from existing
technologies

© Experimental
and empirical
data

© Maturity level
of technology

© Current status
of intellectual
property rights

° Long start-up time as the operating temperature
is high

Conventional Technology

e Short starting-up time less than 45 minutes:
through optimal structural design and the
application of auxiliary heaters

° Low reforming efficiency when manufactured in
small sizes

o Reforming efficiency of 81% or above (LHV):
through the optimization of the heat exchange
network using reaction materials

e Occupying the largest volume of the fuel cell
system

° Volume of the fuel reformer no larger than 10L/kW:
World-class compact design

03 Short start-up time
(within 45minutes)
L
< Start-up time : Time taken for catalyst bed temp.
and reformed gas composition to reach steady state

© Start-up complete time

g

Temperature("C)

g 88888

High efficiency |

lvﬂ \ (81% or above)

+ Reforming efficiency(LHV): the ratio of the heat of
hydrogen produced to the heat of the NG supplied

Hxlwv,
o Effciency (n)= =813%(LHY)
Y V= NGy + NGg) x LHVio

e,
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oz B 0 tepm
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4 Reformerdgas (H,)
SMR s88NmIn  (453)

¥

+ Fuel processor Volume(including insulation):
SMR+WGS+PrOx+Heat exchanger

Compact design
(10L/kW)

271

U

=515L=10.3UKkW.

2080

210

> 550 290 x 930mm, 148.3L
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Basic Research Experiment | Prototype

7

I Turning

8

into practice

9

| Commercialization!

[TRL 5: Prototype manufacturing and performance evaluation of confirmed materials/
components/systems]

Applicability tests in lab-scale implementation environments

. Application = Application | Registration = Registration
No. Title of Invention
Number Date Number Date
1 Fuel reformer in which mixture and distribution of raw B B 10-1353017 20140115
material have improved
Reactor for selective oxidation of carbon dioxide
2 | having heat exchange device therein and fuel - 10-1403699 2014.05.28
reforming system including the reactor
3 Fuel reformer havmg.heatexchangerforwaste heat R R 10-1480083 20141231
recovery of combustion exhaust gas
4 Fuel reformer having gas distributor for uniform gas B B 10-1480085 20141231
flow formation
5 | PrOx catalyst for the hydrogen production reformer - 10-1796071 2017.11.03
6 | Fuel reformer with easy load change - - 10-1880553 | 2018.07.16
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