
R & D OF CCT(LRC)
-STATUS AND PROSPECTS OF
UTILIZATION-



WHY DOES JAPAN DEVELOP TECHNOLOGIES
FOR LOW RANK COAL UTILIZATION? 

Two Objectives in Coal Policy of Japanese Government:

1. Selling Japanese technologies for low rank coal 
utilization. As results, expanding usable coal resources

2. Not only selling Japanese technologies but also
investing the project using the technologies for low
rank coal utilization, and exporting products made by
the project to Japan. 
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Concept of Good Theme and Good Business

① Analysis of  Basic 
Data and Information Good 

Theme & 
Good 

Business

④ Needs of Market

② Evaluation of added 
Value Technology

③Evaluation of R & D
Management

◆ Coal Resource,
 production 
 & Aspect 
◆ Utilization field

◆Past Technology & 
Present Technology  

◆ Getting in International 
Operation

◆ Establish of Value 
Chan

◆Check of R & D Trend  
◆Find out the Lack of 

Technology to Develop

◆ Up-and-Coming 
Sector of Utilization field

◆Policy to develop & Program 
to support by the producing 
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Coal Utilization Area in the World

2010
4,139 M ton

Source : IEA Statistics, Coal Information-2012

・Coal Consumption is mainly Power Generation and Iron field
・Most Important to develop the Electric Power Technology  

（Combustion etc.)
・5 countries in EU : Ratio of Power Generation by Lignite is 30% 
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Effective utilization of low rank coal 
1. Development of gasification technologies  for low rank coal

Methane/DME, etc. from gasification of low rank coal can contribute 
to supplying clean energy 

2. Development of upgrading technologies for low rank coal
Development of new dehydrating/drying technologies
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Setting up of the Cost Target
 It's indispensable to establish a target severely from an early stage of Demo. Plant 

stage about the cost performance of the technology.
 Technology quantifies the created additive value and establishes the cost target 

sincerely.
 A finite difference of the final product price and the raw coal price of LRC is defined 

as the added value by technology bears.
 It's important for adding up of the plant cost, the working expenses and the transport 

costs to fall below an additional value sufficiently.

Source:：NEDO Report 2012 Study of LRC Promotion business by MRI、JCOAL

Products(
It is possible to overlook the final price of Gasoline & methanol 
etc.) then added value is decided by market not by maker

It is possible to overlook the future expectation of the 
procurement cost of LRC in the current and future state by  
the fixed degree of accuracy   .
The plant cost is necessary to fall below an amount of 
“final product price －procurement cost” sufficiently.

Margin

Existing technology → New Technology

Who bear this infra. cost?



TARGETS OF CCT ROADMAP

Categories

High efficiency and low carbon

Low rank coal utilization

Environmental protection

Targets
Net Efficiency:
IGFC 55%(HHV)
IGCC 48%(HHV)

Upgraded Coal Price:
Below US$ ??(6,000kcal/kg)

Emission Control:
Removing of B, Se in flue gas

Cost of Products:
Below Commercialization



R&D OF LOW RANK COAL UTILIZATION
TECHNOLOGIES IN JAPAN

Country       Products            Technology           Company
Indonesia   Urea           Gasification       IHI 

JCF(CWS)  High Temp.           JGC
water treatment

SNG          Gasification       MHI
PCI            Pyrolysis           MHI

China         SNG           Gasification      NSENGI
Australia    Hydrogen    Gasification      KHI
Australia    Reformed  Coal Pyrolysis       KEPCO

Targets
Upgraded Coal Price:

Below US$ ??(6,000kcal/kg)

Cost of Products:
Below Commercialized product



TIGAR 50t/d Prototype plant at Kujang in Indonesia

Objectives:
To make implementation plan
for conversion of fertilizer
feedstock from NG into LRC

TIGAR® (FLUIDIZED BED GASIFICATION)
BY IHI CORPORATION

Background:
Production of Natural Gas
(NG) in Indonesia, which is

a major feedstock of fertilizer,
is declining. LRC is abundant

but not used effectively.
Gasification of LRC as a back
up of NG is expected.

Low Energy substance( Lignite and Biomass etc.),  was difficult to 
use economically and technically, which is put to effective use in a 
chemical material and fuel by Gasification.



TIGAR® can produce several kinds 
of chemical feedstocks and fuel 
from lignite and biomass.
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■ Components of TIGAR®  are combined mature CFB and BFB technology.

*1 CFB : Circulating Fluidized Bed, *2 BFB : Bubbling Fluidized Bed



JCF Demonstration Plant

 JCF demonstration plant is located in Karawang.

 JCF demonstration plant was supported 
by Japanese government (JOGMEC and NEDO).

Production capacity of the demonstration plant is 10,000t/y.



Coal Water Slurry by JGC CorporationCoal Water Slurry by JGC Corporation
Lignite Upgrading

(HWT) Slurrification
Upgraded 
Coal Slurry



2014 2020 2030 2040 2050

① A-USC Commercial（800℃）
Commercial
（700℃）

Low rank 
coal 

utilization

High 
efficiency 
and low 
carbon

Environment-
al protection

② IGFC1) Demonstration
(Osaki） Commercial

IGCC demo.
(Osaki）

⑧Chemical Looping CommercialStudy of  
Reactor 30MW PP 100MW Demo.

⑪CO2 Conversion Pilot scale testCO2  Conversion test Small scale test 

⑦ CO2 recycle
IGCC CommercialCO2 Cycle

test 300MW demo.
O2-CO2

Gasifier test

⑤ Ferro Coke4) Demonstration Commercial

⑯ TIGAR7) CommercialDemonstration 

⑬High efficiency
fluidized bed drying

Bench 
test PP test Commercial

⑥ COURSE505) Commercialmin. blast 
furnace test Blast furnace demo.

⑰ ECOPRO8) CommercialDemonstration

Mid-long term R&D

Steel 
Industry

Power 
genera-

tion

CO2 
capture

Upgrading

Industrial 
use

Low environ-
mental 
burden

⑱Low environmental
burden （B, Se）

R&D of reducing 
tech.

Standardization of 
analytical methods 

(JIS/ISO)

⑫Brown coal
carbonization CommercialPP test

⑮ IGCC with
renewable energy CommercialDemonstration

⑭ Hyper Coal6) CommercialDemonstration

CCT for
domestic

CCT fo
overse

③ A-IGCC2) Commercial （GT1700℃, 
700℃ post A-USC

⑨Oxy-fuel combustion Demonstration Commercial

⑩Post combustion Demonstration Commercial

④ ABC3) Commercial
（>10%）

Commercial
（<10%）

<Abbreviations>
1)IGFC: Integrated Gasification Fuel Cell  

Combined Cycle
2)A-IGCC: Advanced IGCC
3)ABC: Advanced Biomass and Coal Utilization

Technologies
4)Ferro Coke: Coke made from low rank coal and

iron ores
5)COURSE50: CO2 Ultimate Reduction on

Steelmaking  Process by Innovative Technology
for Cool Earth 50

6)Hyper Coal: Non-ash Coal Made by Using    
Solvent Extraction

7)TIGAR: Twin CFB Gasifier Technology
8)ECOPRO: Coal Flash Partial Hydropyrolysis

Technology

Japanese Roadmap of Clean Coal Technologies(1))
Technologies
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2014 2016 2020

Power 
genera-
tion

Upgrading 
and 
Industrial 
use

low 
environ-
mental 
burden

Cost Reduction

⑲ USC
Secure the bridgehead cooperate 

with a local maker

⑳ IGCC 250 MW
40.5%（HHV）

500-600 MW
46～48%（HHV）

21 Biomass/Coal
Hybrid（co-firing）

20~50% co-firing
（separate milling)

5 % co-firing
（co-milling）

22 UBC9)
Spread of technologies through construction & 

operation of commercial plants at coal producing 
countries

Low price & low ash, low sulfur 
fuel imported by Japan

25 Mercury control 
technology by dry flue 

gas desulfurization

Establishing technical reliability in 
overseas  

26 Mercury removal 
Catalyst Technologies Marketing Technologies to Mercury emission control area like US, EU

23 HWT(JCF)10) CommercialDemonstration

24 Effective usage of 
coal gasification slag

Commercial
JIS 

standardization

Fig. 2/3 Japan's CCT Road Map

CCT for domestic CCT for overseas

<Abbreviations>
9)UBC: Up-graded Brown Coal
10)HWT(JCF): High Temperature Water Treatment

Coal Water Slurry made from Brown Coal

Japanese Roadmap of Clean Coal Technologies(2)

2018Technologies



2014 2020 2030 2040 2050Formulation of 
supply chain

28 SNG  
supply 
chain

Small scale
total test

Large scale 
demonstration

R&D of low 
cost SNG 
production 
technology

Commercial

27 Hydrogen
supply   
chain 

Small 
scale

total test

Large scale 
demonstration

Hydrogen 
carriers test

Commercial
Hydrogen 
production 
from brown 

coal

Fig. 3/3 Japan's CCT Road Map

CCT for domestic CCT for overseas

Japanese Roadmap of Clean Coal Technologies(3)

Low rank 
coal 

utilization

Technologies

Industrial 
use



CONCLUSIONS
1. The objectives for developing technologies for low rank coal 

utilization in Japan are:
- to sell Japanese technologies
- to supply fuels and chemicals produced from low
lank coal with cheaper than commercial prices

2. TIGAR and JCF projects are carrying out  in Indonesia
by the Demonstration Plant and some projects are planning 
to start in near future.

3.JCOAL is studying the Road Map for Future Projects.
and is promoting the R & D of CCT with member companies 



Thank you for your attention!




