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Development of GTL (Gas to Liquid) Technology
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Abstract

We developed the GTL (Gas to Liquid) technology that is expected as clean energy production process
in future under the JOGMEC project. Nippon Steel have been responsible for the development of FT
synthetic technology. In the process of this development project we developed cobalt basis catalyst and
confirmed it’s high performance and strong strength those are superior to exiting other competitors,
catalyst at the Yufutsu pilot plant test (7BPD). As for the process development, we developed the simu-
lation model and established scale up design method. We also carried out the feasibility study of this
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developed technology and confirmed the good feasibility in application to actual gas field.
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Comparison of GTL technology
O, plant Singes production FT synthesis (cat) Production
JOGMEC No need Tubular reformer Slurry bed (Co) 7B/day
(Japan) <Chiyoda> <NSC> Pilot
Sasol Need Auto thermal reformer Slurry bed (Co) 17 000B/day
(South Africa) <Topsoe> <Sasol> Commercial (X2)
Shell Need POX Fixed bed (Co) 3 000B/day
(Malaysia) <Shell> <Shell> Commercial (X4)
ExxonMobil Need Auto thermal reformer Slurry bed (Co) 200B/day
(USA) <ExxonMobil> <ExxonMobil> Demonstration
Conoco Need CPOX Slurry bed (Co) 400B/day
(USA) <Conoco> <Conoco> Demonstration
BP Need Compact reformer Slurry bed (Co) 300B/day
(USA) <BP> <BP> Demonstration
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ZAZESEA EHEMNICE 5T, ez s CHEEICEEL A
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Characteristic of JOGMEC/GTL
Conventional Process ‘ Syngas Production ‘
°°zl *Non-catalytic Partial
remova . .
Natural Gas rSeLrlll'nfg\r/al Product .gﬁlt?-,a&%?mm Reforming
(containing CO,) s FT upgrading
e iio SYnthesis FT Synthesis
Aj &; production y
Al
generator Syngas *Co or Fe Based Catalyst
conditioning
JOGMEC Process ‘ Syngas Production ‘
Natural Gas Sulfur Product  +CO,/Steam Reforming
- removal upgrading
(containing CO,) Syngas T
production  synthesis FT Synthesis
No Need for
M O, Generator *Noble & Non-Noble Metal Catalysts
B CO, Removal Unit
M Syngas Conditioning
1 JOGMEC GTLDO4

Characteristic of JOGMEC /GTL
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JOGMEC GTL R&D schedule

2000~2004FY (4 Years)

2000 2000

ITEM

2001

2001 2002 2002 2003 2003

1) Pilot Plant Test

« Construction

A

+ Operation
* Product evaluation

+ Improvement

A
A

2) Synthetic Catalyst
3) FT Catalyst

4) Feasibility
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Operation results of Yufutsu pilot plant
Temp. Press. W/F CO conv. C,sel. a Productivity BPD
(C) | (MPaG) | (g - h/mol)| (%) (%) (g/kg-cat - h) | (bbl/day)
Target =60 =85 =09 -
62.3 85.2 1325 5.0
@) 0 22 b (60.0) e | (1243) (4.6)
75.3 88.7 689 2.6
® | = >2 + (75.6) 0 | (668) (2.5)
® 2 24 42 87.5 79.5 0.92 761 72
239
() : Lab. date at same condition
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Concept of Scale up Technology

ination between CFD and Process Simulation
Dynamic model (CFD) FT Reactor Design Tool (Process Simulation)

1
PP test data Lab test data Process * * f i
f Simulator W i
| T | :
4 (BReaction EE !
o y 4—| model : i
& ' :
s £ @ Fitting !
- & t< .
- £ i i
i b @Definition of B i
% ®@sScale up Dispersion : E
5 ex) N Stage concept i
& i =Indication of contact ! !
i time distribution e E =
[ T o |
i\l =) i i
i 3
!" Series Tank
\ Model
CFD Simulation of A
Yufutsu pp
®Performance
Prediction
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Concept of scale up simulation technology
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Comparison Yufutsu PP Exp. & Calculation
Comparison of CO conversion
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70
= 60
5 Pa
5% o/U
2 4
8 ﬂ/j
30
2 [Reaction condition] _
*Catlyst:3~7.3Vol%
10 *Velocity:0.06~0.155m/s _
*Temp:204~240°C
0 , A .
0 20 40 60 80

Yufutsu PP (%)
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Verification results of simulation
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Conceptual Design and Cost Estimation of a GTL Plant

Flare Stack

Hvydrocracking FT Section  SynGas Section
i " Natural Gas

Receiving
¢ Facility

Conceptual Design
for GTL Plant
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Commercial GTL plant
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FT Product Oil Price

Condition:
NG cost :1.0US$/MMBTU
Plant capacity :15,000BPD

FT Oil Price :Diesel oil (=crud +5US$/BLL) + a (Premium)

GTL3 Product Relation between FOB price vs IRR
(15,000BPD-GTL)

B

) o it
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15 20 25 30 35 40
GTL3Products FOB Price (US$/BBL)
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Feasibility study result of GTL
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