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Abstract : Technology trends of coal gasification were studied through patent analysis. The patents published or registered in
Korea, U. S. A., Japan and Europe, and administered by the World Intellectual Property Organization from mid 1970s to 2010
were analyzed based on the application tendency, patent share, major applicants and their activity indices, and market power, etc.
Japan and U. S. A. led the patent activities in the early phase of technology development, but major applicants had been
diversified globally since 2000. Portfolio analysis revealed that the technology was under developing period. The analysis
showed that the most active R&D had been focused on gasifier development. Technology competitiveness was analyzed via
indices such as cites per patent, patent impact index, technology strength and patent family size, etc. Key patents were extracted
through quantification based on patent family size and cites per patent. The technology flow was figured out to reveal the
technology trends.
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Table 1. Classification of coal gasification technology

Category Sub-category

Gasification Coal drying
Oxygen supply
Feed supply
Gasifier
Syngas cooling

Instrumentation

Separation Desulfurization
Dust removal
Deacidification

Carbon capture & storage
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Table 2. Summary of patent search

Patent Pgtent. Period Number of
classification patents
1979.07.12. -
Korea Patent 2008.9.30 88
1976.10.01. -
Japan Patent 567
P Published 2008.9.30
patent 1978.12.20. -
European Patent 2008.9 30 116
1978.10.19. -
*
WO Patent 2008.9.30 113
Registered 1976.01.06. - 392
patent 2010.03.31
U.S. Patent -
Published 2001.03.15. - 100
patent 2008.9.30

* PCT patent administered by WIPO
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Figure 1. Yearly patent application tendency.
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Figure 2. Patent share among countries.
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Figure 3. Patent portfolio of coal gasification technology: (a) overall, (b) Korea Patent, (c) U.S. Patent, (d) Japan Patent, (¢) European Patent,
and (f) WO Patent.



148 #4714,

A184 A25, 2012 6

Table 3. Major patent applicants in each country

Overall Korea Patent U.S. Patent Japan Patent European Patent WO Patent
Mitsubishi Heavy Institute for The United States Mitsubishi Heavy ~ Shell Internationale ~ Shell Internationale
Industries Ltd. Advanced Department of Energy Industries Ltd. Research Research
(126) Engineering (22) (35) (102) Maatschappij (12) Maatschappij (7)
Hitachi Ltd. Korea Electrlg Power  Shell Internationale Hitachi Ltd. Metallgesellschaft Sasol Technology
(83) Corporation Research (69) AG (6) Ltd. (5)
(12) Maatschappij (32) ’
Nippon Steel Corp. Korea Institute of Clean Energy Babcock Hitachi KK Siemens Aktien- Chevron U.S.A. Inc.
(68) Energy Research (12)  Systems Inc. (21) (59) gesellschaft (6) 4)
Babcock Hitachi KK POSCO Chevron U.S.A. Nippon Steel Corp. Voe.:stAlpme Great River Energy
(64) an Inc. (19) (56) Industrieanlagenbau @)
' GMBH (5)
Shell Internationale Kim Hyun Yong Mitsubishi Heavy Ishikawajima Harlma British Gas Corp. UHDE GMBH
Research Maats- (3) Industries Ltd. (17) Heavy Industries Ltd. @) )
chappij (54) ’ (36)
Ishikawajima Harima Nippon Steel Co ExxonMobil Resear-  Kawasaki Heavy Mitsubishi Heavy Clean Energy
Heavy Industries Ltd. pp 3) P chand Engineering Industries Ltd. Industries Ltd. Systems Inc.
(36) Company (13) (18) “ 3)
The United States Japan Science and General Electric Agency of Industrial Nippon Steel Co ExxonMobil Resear-
Department of Energy | Technology Agency Company Science &Technol. pp @) P chand Engineering
(35) ) (13) (15) Company (3)
Chevron U.S.A. Inc. | Mitsubishi Heavy Metallgesellschaft ~ Nippon Kokan KK UHDE GMBH GHT Hochtempera-
(26) Industries Ltd. (2) AG (13) (15) 4) turreak Tech (3)
Clean Energy Researc.h InsFltute of UHDE GMBH Sumltomo Metal GTL Energy
Systems Inc Industrial Science & (12) Industries Ltd. 3)
(24) Technology (2) (14)
Siemens Aktien- Ssang Young Siemens Aktien- Ebara Corp. Siemens Aktien-
gesellschaft (22) 2) gesellschaft (11) (11) gesellschaft (3)
Institute of Advanced
Engineering (22)
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Figure 7. Yearly patent application tendency by technology.
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Table 4. Technology competitiveness of major patent applicants*

Applicant PN CPP PlI TS

The United States Department
of Energy 35(1) 10.4(3) 1.1(3) 39.5(1)

Shell Internationale Research 312) 8.1(9) 0909) 273 (2)

Maatschappij
Chevron U.S.A. Inc. 17(3) 8.8(6) 1.0(6) 16.3(4)
Metallgesellschaft AG 13(4) 85(8) 09(8) 11.9(7)

ExxonMobil Research and En-
gineering Company

UHDE GMBH 11(6) 10.3(5) 1.1 (5) 12.3(6)
General Electric Company 11(6) 145(1) 1.6 (1) 17.3(3)
Mitsubishi Heavy Industries Ltd.| 9 (8) 5.1 (10) 0.6 (10) 5.0 (10)
Combustion Engineering Inc. 9(8) 103(4) 1.1(4) 10.1(8)

VoestAlpine Industrieanlagen-
bau GMBH

12(5) 11.1(2) 1.2(2) 144 (5)

9(8) 8.6(7) 0.9(7) 8.4(9)

* based on U.S. Patent only
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Figure 10. Citation analysis of major applicants.
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