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Differential reactor Integral reactor
Differential flow reactors Integral flow reactors are
are used for the used for the )
determination of the determination of reactor
kinetics of catalytic design
reactions.
Actual data CFD Analysis

4L

. 22
ReaCtO r D eS I g n Copyright© 2019 Hitachizosen Corporation. All Right Reserved



YTYERAD A AL Fe Hitz

23

Copyright© 2019 Hitachizosen Corporation. All Right Reserved



COXHaTAI SRS B (tin T i) Hitz

—RIEHE BEoRGH

’”
3
el |
S - . 3 |
=y gl & +
s
» l b < N 1
IRt 5 e L - |
4 S A by
$
- ¢

24

Copyright© 2019 Hitachizosen Corporation. All Right Reserved



2016FETOGASHZE UN~Power to Gas> AT LADHR Hitz
NO. 1_I/J:\¥/\N Hitachi Zosen

ko gl mis BERBAOAIR-33IVTIUH
. - | : gea - it . ._ ljj MaX 6.3MW
L JKZE Max 1,260Nm3/h
ML e 5> Max 315Nm3/h
bR S D5 Ve ST

o e

BioMethantt
ETOGAS#t 20154 HZJI-TH&TF
RIS ZTUS%IBY £ B
20164108 | 0

SEHS



=

y -

R A XL ADSNG

ARDIKZER[HEH AMDE BRI X(Synthetic Natural Gas)Z{EAH T T k&
K[ENorth Dakota TEEIZfE A1 19844 LK% B

Hitz

Hitachi Zosen

Methode Name of Process Purpose Type of gasfire Condition Catalyst Status Remarks
B 8 S Findings Demonstrationm
. I - Sasolburg (SASOL) ) )
2 stages of adiabatic|First : 300~450°C . -Inpact of H2S, the conversion rate is
) . . -Commercial : USA. North L
. L fixed bed Second : 260~ BASF:Ni basis . significantly reduced at 4.0mg/m3
Lurgi SNG by Coal gasification Dakota(Great Plains Synfuels . 8
315C catalyst Plant) -Surface area is reduced by nickel
Gas recycle Pressure Unknown crystallization of
More than 20 years -Life of catalyst:4years
Operating rate: 98.7% yst:4y
TREMP (Topsoe's )
Recycle Ener: SNG from Coal gasfication S S CIIE -Demonstration
y 9y R . 9 bed 250~700°C Haldor Topsoe -The demonstration plant closed in 198
efficient with using heat recoverd EVA II/ADAM II .
. 30bar : MCR-2X,MCR4 -TOPSOE are supplying TREMP process
Methanation from nuclear power 10,150h
Gas recycle
Process)
-Demonstration
Conoco/BGC SNG by Coal gasification |Adiabatic fixed bed |Undisclosed Undisclosed Westfield Coal Gasification
Fixed Bed Plant (Scotland)
Multi stages of fixed Pellet ‘IzaOnOtOhr operation In the fest IS EO I B
I 9 230~320C P . -CO2 separtion was carried out after
HICOM SNG by Coal gasification |bed (3.2mm,5.4mm) -Pre-commercial .
25~70bar ; ; ) methanation
Gas recycle Unkown in detail Westfield Development ) .
-Steam (but sintering occured)
Center (Scotland)
Fixed Bed
Keeping at constant -Steam injection to reduce Carbon formation.
Linde SNG by Coal gasification |temperature by Undisclosed Undisclosed Undisclosed -Concept of the reactor is utilize synthesis of
indirect heat methanol
RMP (Ralph M. PN 4~ G EEIE R 315~538C D - T - +CO shift reaction at the same time
Parsons) 4.5~77bar -No gas recycle
SNG by Coal gasification 3 stages of adiabatic
ICI/Koppers Koppers-Totzek . 9 400~750°C NiZ% NiO~60% Unknown
L fixed bed
Gasfication
. e Fultized Bed 200~400°C . -1120hr operation at the test |-Ni basis catalyst is higher activity than Fe
Bureau of Mines |SNG by coal gasification EZIEEEECON 20.7bar Ranny Ni (2times recovery) basis catalyst, but has its S durability weaker.
Fultized Bed Harshaw Chemical L
Fultized Bed |Bi-Gas SNG by coal gasification 2 EEREE A 23;2'8573!?: Company sislzom CRAEER [ §12 (F=e
[EREAZIRZS Ni, Cu, Mo
Comflux
(Thyssengas SNG by coal gasification ST~ Undisclosed A (IR
20~60bar 26
GmbH) Pla
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Methanation system

Hitachi Zosen Corporation, New Energy and Industrial
Technology Development Organization

1. What it is
The methanation system converts carbon dioxide and hydrogen into green
methane.

2. What it does

By passing carbon dioxide and hydrogen through a reactor filled with
high-performance Hitachi Zosen catalysts, the company produces highly
concentrated methane with a high level of efficiency and an almost 100%
conversion ratio. Methane can be applied to natural gas infrastructures that are
widely used throughout the world.

3. What is innovative about it

This technology, which converts carbon dioxide exhausted from industrial
facilities into the usable renewable energy fuel methane, will contribute to
facilitate realizing of a carbon recycling society. Since 2012, we have been
developing technology for methanation in several projects organized by the New

Energy and Industrial Technology Development Organization (NEDO). Since 2017,

Hitachi Zosen has been working on the development of a system that makes
effective use of CO: from coal-fired power plants.
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3. RRBOEHMN
HKEMEOEEMBROHAZINSERULIEKED
TEBRFEE. BEUEIRILF—EHOTAY Y
CEBLU. BEWHHETEZCELETRERRESDRR
ERICEMUET . 2012FEHNhSCEULRRRFEEA
FIRILF— EERNESHAEEE (NEDO)D
7OYVIIRTAIR—2a Vv OEMRARERET-T
BYV.2017FEH S . ARAKAKEEHNSDCO2%
BWFETRRATLORAEOZOS V7 MIERY
HATWET.
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