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Hydrogen Fuel Cell Patent Analysis: Using Knowledge Persistence—based
Main Path Analysis and Text Mining
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fuel cell exchange membrane electrolyte membrane polymer electrolyte
cell stack solid oxide cell system fuel cell system
proton exchange fuel cell stack oxide fuel cell hydrogen storage
solid oxide fuel cell proton exchange membrane electrode assembly membrane electrode
polymer electrolyte membrane catalyst layer membrane fuel cell bipolar plate
membrane electrode exchange membrane
management system heat exchange
assembly fuel cell
power generation system comprises ethanal fuel cell diffusion layer
electrical energy methanol fuel cell polymer electrolyte fuel cell chemical energy
solid polymer direct methanol fuel cell high temperature direct conversion
storage tank heat exchanger fuel gas hydrogen gas
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second
service life refueling station power system one end organic liquid electromagnetic
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N first electromagnetic
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air inlet hydrogen fillin circulating pum| anode plate
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10344389 | Fuel cell system containing humidity sensor and method of operating thereof 2017 1
9982353 Waste management in electrochemical systems 2017 1
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10003095 | Compressed natural gas vehicle safety system and method 2017 1
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125 4038463 | Electrode reservoir for a fuel cell 1976 66.68 137
213 4129685 | Fuel cell structure 1977 397.13 109
358 4182795 |Fuel cell thermal control and reforming of process gas hydrocarbons| 1978 52.85 83
462 4233369 |Fuel cell cooler assembly and edge seal means therefor 1979 375.82 77
672 4272353 g:;r:roo(; eo; nr:]aalgr;gt r?;):islm;?olymer electrolyte catalytic electrodes and 1980 2018 70
740 4324844 | Variable area fuel cell cooling 1980 287.34 62
739 4345008 | Apparatus for reducing electrolyte loss from an electrochemical cell| 1980 250.73 62
1114 4407904 | Fuel cell 1982 224.57 59
1052 4444851 | Fuel cell stack 1982 360.81 59
767 4490444 ::lgrwc Otsrr:weﬁﬁ:gre solid electrolyte fuel cell configurations and 1981 7105 50
1082 4490445 | Solid oxide electrochemical energy converter 1982 20.66 40
1239 4510212 | Solid oxide fuel cell having compound cross flow gas patterns 1983 340.74 37
1291 4515871 | Electrochemical power generator 1983 383.76 37
1784 4647516 | Internal reforming type fuel cell 1986 43.56 36
s | st [0 o koo oo e v e g | v | 2
1760 4749632 | Sintering aid for lanthanum chromite refractories 1986 236.48 29
2079 4769297 | Solid polymer electrolyte fuel cell stack water management system| 1987 232.03 29
2371 4913982 | Fabrication of a monolithic solid oxide fuel cell 1988 248.46 25
2658 4973530 |Fuel cell water transport 1989 290.94 23
3013 4988582 | Compact fuel cell and continuous process for making the cell 1990 330.15 23
3241 5242764 |Near ambient, unhumidified solid polymer fuel cell 1991 456.01 21
4114 5470670 |Fuel cell 1994 70.86 21
3940 5472799 | Solid polymer electrolyte fuel cell 1993 324.7 20
4940 5607785 S;Jrlz;ner electrolyte electrochemical cell and process of preparing 1995 12107 18
5047 5681373 | Planar solid—state membrane module 1995 12.52 13
5263 5707755 | PEM/SPE fuel cell 1996 127.42 11
5614 5782960 |Hydrogen separation member 1997 23.92 11
5755 5851689 |Method for operating a fuel cell assembly 1997 76.86 9
5433 5861221 |Battery shaped as a membrane strip containing several cells 1996 45.31 8
6492 5989741 | Electrochemical cell system with side—by—side arrangement of cells| 1998 46.36 6
6095 5997594 | Steam reformer with internal hydrogen purification 1997 42.39 3
6356 6007931 |Mass and heat recovery system for a fuel cell power plant 1998 104.79 2
5757 6030718 | Proton exchange membrane fuel cell power system 1997 68.12 2
5751 6054228 |Fuel cell system for low pressure operation 1997 24.09 92
6887 6127058 |Planar fuel cell 1998 55.32 82

Knowledge Management Research. Mar. 2023 141



Ho
=
MM
1z

i

1%

LEHS | ESHS HiHo| A EHAE | X[AMEM | QI8
7466 6136412 | Microtextured catalyst transfer substrate 1999 289 55
7408 6221117 |Hydrogen producing fuel processing system 1999 84.74 45
7831 6375906 Steam reforming method and apparatus incorporating a hydrocarbon 2000 2861 3
feedstock

7296 6403247 |Fuel cell power plant having an integrated manifold system 1999 19,79 39

8780 6562496 Integrated sol|q o>.<|de fuel cell .me<‘:han|zanon and method of using 2001 2911 33
for transportation industry applications

8785 6630264 | Solid oxide fuel cell process gas sampling for analysis 2001 18.46 32

8730 6677070 Hybrid thm. film/thick film solid oxide fuel cell and method of 2001 20.35 31
manufacturing the same

10718 | 6745801 | Mobile hydrogen generation and supply system 2003 30.27 28

9509 6749892 Methqd for fabricating membrane—electrode assembly and fuel cell 2001 15.92 o5
adopting the membrane—electrode assembly

10281 7026065 |Fuel cell system heat recovery 2002 5.87 25

10723 7128103 |Hydrogen fueling system 2003 26.69 21

12782 | 7179561 | Nanowire—based membrane electrode assemblies for fuel cells 2005 7.56 20

12954 | 7659022 |Integrated solid oxide fuel cell and fuel processor 2006 12.66 18

10688 | 7736772 | Tubular solid oxide fuel cell stack 2003 4.44 17

12304 7833645 i’;(ﬁton exchange membrane fuel cell and method of forming a fuel 2005 5 17

13752 8026020 Proton exchange membrane fuel cell stack and fuel cell stack 2007 o5 9
module

13916 8034500 Systems ahd methods for starting and operating fuel cell systems 2007 3 8
in subfreezing temperatures

13405 | 8069885 |Apparatus and method for dispensing liquid and gaseous hydrogen| 2006 4.2 8

14250 8137855 Hot box design with a multi—stream heat exchanger and single air 2008 10,34 6
control

15313 | 8192889 | Proton exchange membrane fuel cell stack and fuel cell stack module| 2011 1

15725 | 8563180 | SOFC hot box components 2012 3.44

15047 | 8617763 |Internal reforming anode for solid oxide fuel cells 2010 414

15022 | 8802316 Solid oxide fgel cells having porous cathodes infiltrated with 2010 o5 3
oxygen—reducing catalysts

14172 | 8978715 | Method for filing a tank with pressurized gas 2008 4 3

13846 | 9293778 |Proton exchange membrane fuel cell 2007 0 2

15688 | 9472819 | Warming feature for aircraft fuel cells 2012 0 2

16394 | 9660273 |Liquid phase modification of solid oxide fuel cells 2014 0 1

16336 | 9666891 | Gas phase modification of solid oxide fuel cells 2014 0 1

16018 | 9765930 |CNG fueling system 2013 2 0

16746 | 10135081 | Warming feature for aircraft fuel cells 2016 0 0

16782 | 10256485 | Fuel cell purge line system 2016 0 0

16922 | 10361442 SOFC system and method which maintain a reducing anode 2016 05 0

environment
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16654 | 10563820 | Gas supply device, hydrogen station, and gas supply method 2015 0 0
17085 | 10581090 ;u;leg?” system containing humidity sensor and method of operating 2017 5 0
16369 | 10811717 | Electrolyte formation for a solid oxide fuel cell device 2014 0
17239 | 10883662 | Gas supply device, hydrogen station, and gas supply method 2018 0
e | s e o | 25 | 0| 0
17217 | 11043684 | Fuel cell system having enhanced CO2 capture 2018 0 0
16489 | RE46921 | Nanostructured catalyst supports 2015 1 0
17233 | RE48084 | Nanostructured catalyst supports 2018 0 0
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( Abstract )

Hydrogen Fuel Cell Patent Analysis: Using
Knowledge Persistence—based Main Path
Analysis and Text Mining

Sejun Yoon*, Hyunseok Park”

This paper analyzed a patent trend for technological domain of hydrogen fuel cell, can improve future energy and
pollution problems. Patent analysis is used in establishing a technological roadmap which it can discover the current
technology capability and future technological development direction. However, the previous patent analysis is qualitative
analysis and simple statistical analysis. The reason why it incorrectly analysis patent does not reflect the current technology
environment. The current technology environment is development through recombination of technologies. In addition to, the
speed of technological development is rapidly growing. So, qualitative analysis does not satisfy the analysis requirements of
the times. This paper utilized KP(Knowledge Persistence)-based main path analysis and text mining methods to reflect the
current technological environment. As a result, we found core patents, main technology development, and promising
technologies for technological domain of the hydrogen fuel cell.

Key words: Knowledge management, Knowledge persistence, Main path analysis, Textmining, Hydrogen
fuel cell
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