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PCFCs share the thermal and kinetic advantages of high temperature operation at 700
degrees Celsius with molten carbonate and solid oxide fuel cells, while exhibiting all of
the intrinsic benefits of proton conduction in proton exchange membrane fuel cells
(PEMFC) and phosphoric acid fuel cells (PAFC). The high operating temperature is
necessary to achieve very high electrical fuel efficiency with hydrocarbon fuels. PCFCs
can operate at high temperatures and electrochemically oxidize fossil fuels directly to
the anode. This eliminates the intermediate step of producing hydrogen through the
costly reforming process. Gaseous molecules of the hydrocarbon fuel are absorbed on
the surface of the anode in the presence of water vapor, and hydrogen atoms are
efficiently stripped off to be absorbed into the electrolyte, with carbon dioxide as the
primary reaction product. PCFCs have a solid electrolyte, so that the membrane cannot
dry out as with PEM fuel cells, and liquid cannot leak out as with PAFCs.

SCOPE OF THE REPORT:

This report focuses on the Protonic Ceramic Fuel Cell (PCFC) in Asia-Pacific market,
especially in China, Japan, Korea, Taiwan, Southeast Asia, India and Australia. This
report categorizes the market based on manufacturers, countries/Regions, type and

application.

Market Segment by Manufacturers, this report covers

Ballard
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Market Segment by Type, covers

Market Segment by Applications, can be divided into

There are 19 Chapters to deeply display the Asia-Pacific Protonic Ceramic Fuel Cell
(PCFC) market.

Chapter 1, to describe Protonic Ceramic Fuel Cell (PCFC) Introduction, product type
and application, market overview, market analysis by countries, market opportunities,
market risk, market driving force;

Chapter 2, to analyze the manufacturers of Protonic Ceramic Fuel Cell (PCFC), with
profile, main business, news, sales, price, revenue and market share in 2016 and 2017;

Chapter 3, to display the competitive situation among the top manufacturers, with sales,
revenue and market share in 2016 and 2017;

Chapter 4, to show the Asia-Pacific market by countries, covering China, Japan, Korea,
Southeast Asia, Taiwan, India and Australia, with sales, price, revenue and market
share of Protonic Ceramic Fuel Cell (PCFC), for each country, from 2012 to 2017,

Chapter 5 and 6, to show the market by type and application, with sales, price, revenue,
market share and growth rate by type, application, from 2012 to 2017,

Chapter 7, 8, 9, 10, 11, 12 and 13 to analyze the key countries by manufacturers, Type
and Application,covering China,Japan,Korea,Southeast Asia, Taiwan, India and
Australia,with sales,revenue and market share by manufacturers,types and application;

Chapter 14, Protonic Ceramic Fuel Cell (PCFC) market forecast, by countries, type and
application, with sales, price, revenue and growth rate forecast, from 2017 to 2022;

Chapter 15, to analyze the manufacturing cost, key raw materials and manufacturing
process etc.

Chapter 16, to analyze the industrial chain, sourcing strategy and downstream end
users (buyers);

Chapter 17, to describe sales channel, distributors, traders, dealers etc.

Chapter 18 and 19, to describe the research findings and conclusion, appendix,
methodology and data source
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1 MARKET OVERVIEW

1.1 Protonic Ceramic Fuel Cell (PCFC) Introduction
1.2 Market Analysis by Type
1.3 Market Analysis by Applications
1.4 Market Analysis by Countries
1.4.1 China Status and Prospect (2012-2022)
1.4.2 Korea Status and Prospect (2012-2022)
1.4.3 Japan Status and Prospect (2012-2022)
1.4.4 Taiwan Status and Prospect (2012-2022)
1.4.5 Southeast Asia Status and Prospect (2012-2022)
1.4.6 India Status and Prospect (2012-2022)
1.4.7 Australia Status and Prospect (2012-2022)
1.5 Market Dynamics
1.5.1 Market Opportunities
1.5.2 Market Risk
1.5.3 Market Driving Force

2 MANUFACTURERS PROFILES

2.1 Ballard
2.1.1 Profile
2.1.2 Protonic Ceramic Fuel Cell (PCFC) Type and Applications
2.1.2.1 Type
2.1.2.2 Type
2.1.3 Ballard Protonic Ceramic Fuel Cell (PCFC) Sales, Price, Revenue, Gross Margin
and Market Share (2016-2017)
2.1.4 Business Overview
2.1.5 Ballard News
2.2 Toshiba
2.2.1 Profile
2.2.2 Protonic Ceramic Fuel Cell (PCFC) Type and Applications
2.2.2.1 Type
2.2.2.2 Type
2.2.3 Toshiba Protonic Ceramic Fuel Cell (PCFC) Sales, Price, Revenue, Gross
Margin and Market Share (2016-2017)
2.2.4 Business Overview
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2.2.5 Toshiba News
2.3 PLUG Power
2.3.1 Profile
2.3.2 Protonic Ceramic Fuel Cell (PCFC) Type and Applications
2.3.2.1 Type
2.3.2.2 Type
2.3.3 PLUG Power Protonic Ceramic Fuel Cell (PCFC) Sales, Price, Revenue, Gross
Margin and Market Share (2016-2017)
2.3.4 Business Overview
2.3.5 PLUG Power News
2.4 FuelCell Energy
2.4.1 Profile
2.4.2 Protonic Ceramic Fuel Cell (PCFC) Type and Applications
2.4.2.1 Type
2.4.2.2 Type
2.4.3 FuelCell Energy Protonic Ceramic Fuel Cell (PCFC) Sales, Price, Revenue,
Gross Margin and Market Share (2016-2017)
2.4.4 Business Overview
2.4.5 FuelCell Energy News
2.5 Hydrogenics
2.5.1 Profile
2.5.2 Protonic Ceramic Fuel Cell (PCFC) Type and Applications
2.5.2.1 Type
2.5.2.2 Type
2.5.3 Hydrogenics Protonic Ceramic Fuel Cell (PCFC) Sales, Price, Revenue, Gross
Margin and Market Share (2016-2017)
2.5.4 Business Overview
2.5.5 Hydrogenics News
2.6 Doosan Fuel Cell
2.6.1 Profile
2.6.2 Protonic Ceramic Fuel Cell (PCFC) Type and Applications
2.6.2.1 Type
2.6.2.2 Type
2.6.3 Doosan Fuel Cell Protonic Ceramic Fuel Cell (PCFC) Sales, Price, Revenue,
Gross Margin and Market Share (2016-2017)
2.6.4 Business Overview
2.6.5 Doosan Fuel Cell News
2.7 Horizon
2.7.1 Profile
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2.7.2 Protonic Ceramic Fuel Cell (PCFC) Type and Applications
2.7.2.1 Type
2.7.2.2 Type
2.7.3 Horizon Protonic Ceramic Fuel Cell (PCFC) Sales, Price, Revenue, Gross
Margin and Market Share (2016-2017)
2.7.4 Business Overview
2.7.5 Horizon News
2.8 Intelligent Energy
2.8.1 Profile
2.8.2 Protonic Ceramic Fuel Cell (PCFC) Type and Applications
2.8.2.1 Type
2.8.2.2 Type
2.8.3 Intelligent Energy Protonic Ceramic Fuel Cell (PCFC) Sales, Price, Revenue,
Gross Margin and Market Share (2016-2017)
2.8.4 Business Overview
2.8.5 Intelligent Energy News
2.9 Hyster-Yale Group
2.9.1 Profile
2.9.2 Protonic Ceramic Fuel Cell (PCFC) Type and Applications
2.9.2.1 Type
2.9.2.2 Type
2.9.3 Hyster-Yale Group Protonic Ceramic Fuel Cell (PCFC) Sales, Price, Revenue,
Gross Margin and Market Share (2016-2017)
2.9.4 Business Overview
2.9.5 Hyster-Yale Group News
2.10 Nedstack
2.10.1 Profile
2.10.2 Protonic Ceramic Fuel Cell (PCFC) Type and Applications
2.10.2.1 Type
2.10.2.2 Type
2.10.3 Nedstack Protonic Ceramic Fuel Cell (PCFC) Sales, Price, Revenue, Gross
Margin and Market Share (2016-2017)
2.10.4 Business Overview
2.10.5 Nedstack News
2.11 Pearl Hydrogen
2.11.1 Profile
2.11.2 Protonic Ceramic Fuel Cell (PCFC) Type and Applications
2.11.2.1 Type
2.11.2.2 Type
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2.11.3 Pearl Hydrogen Protonic Ceramic Fuel Cell (PCFC) Sales, Price, Revenue,
Gross Margin and Market Share (2016-2017)
2.11.4 Business Overview
2.11.5 Pearl Hydrogen News
2.12 Sunrise Power
2.12.1 Profile
2.12.2 Protonic Ceramic Fuel Cell (PCFC) Type and Applications
2.12.2.1 Type
2.12.2.2 Type
2.12.3 Sunrise Power Protonic Ceramic Fuel Cell (PCFC) Sales, Price, Revenue,
Gross Margin and Market Share (2016-2017)
2.12.4 Business Overview
2.12.5 Sunrise Power News

3 ASIA-PACIFIC PROTONIC CERAMIC FUEL CELL (PCFC) MARKET
COMPETITION, BY MANUFACTURER

3.1 Asia-Pacific Protonic Ceramic Fuel Cell (PCFC) Sales and Market Share by
Manufacturer (2016-2017)
3.2 Asia-Pacific Protonic Ceramic Fuel Cell (PCFC) Revenue and Market Share by
Manufacturer (2016-2017)
3.3 Asia-Pacific Protonic Ceramic Fuel Cell (PCFC) Price by Manufacturers
(2016-2017)
3.4 Market Concentration Rate

3.4.1 Top 3 Protonic Ceramic Fuel Cell (PCFC) Manufacturer Market Share

3.4.2 Top 5 Protonic Ceramic Fuel Cell (PCFC) Manufacturer Market Share
3.5 Market Competition Trend

4 ASIA-PACIFIC PROTONIC CERAMIC FUEL CELL (PCFC) MARKET ANALYSIS
BY COUNTRIES/REGIONS

4.1 Asia-Pacific Protonic Ceramic Fuel Cell (PCFC) Sales Market Share by
Countries/Regions

4.2 Asia-Pacific Protonic Ceramic Fuel Cell (PCFC) Sales by Countries/Regions
(2012-2017)

4.3 Asia-Pacific Protonic Ceramic Fuel Cell (PCFC) Revenue (Value) by Countries
(2012-2017)

5 ASIA-PACIFIC MARKET SEGMENTATION PROTONIC CERAMIC FUEL CELL
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(PCFC) BY TYPE

5.1 Asia-Pacific Protonic Ceramic Fuel Cell (PCFC) Sales, Revenue and Market Share
by Type (2012-2017)

5.1.1 Asia-Pacific Protonic Ceramic Fuel Cell (PCFC) Sales and Market Share by Type
(2012-2017)

5.1.2 Asia-Pacific Protonic Ceramic Fuel Cell (PCFC) Revenue and Market Share by
Type (2012-2017)

6 ASIA-PACIFIC MARKET SEGMENTATION PROTONIC CERAMIC FUEL CELL
(PCFC) BY APPLICATION

6.1 Asia-Pacific Protonic Ceramic Fuel Cell (PCFC) Sales Market Share by Application
(2012-2017)

7 CHINA PROTONIC CERAMIC FUEL CELL (PCFC) SALES, REVENUE, BY TYPE,
APPLICATION AND MANUFACTURERS

7.1 China Protonic Ceramic Fuel Cell (PCFC) Revenue, Sales and Growth Rate
(2012-2017)
7.2 China Protonic Ceramic Fuel Cell (PCFC) Sales and Market Share by Type
7.3 China Protonic Ceramic Fuel Cell (PCFC) Sales by Application (2012-2017)
7.4 China Protonic Ceramic Fuel Cell (PCFC) Sales, Revenue and Market Share by
Manufacturer

7.4.1 China Protonic Ceramic Fuel Cell (PCFC) Sales and Market Share by
Manufacturer

7.4.2 China Protonic Ceramic Fuel Cell (PCFC) Revenue and Market Share by
Manufacturer
7.5 China Protonic Ceramic Fuel Cell (PCFC) Export and Import (2012-2017)

8 JAPAN PROTONIC CERAMIC FUEL CELL (PCFC) SALES, REVENUE, BY TYPE,
APPLICATION AND MANUFACTURERS

8.1 Japan Protonic Ceramic Fuel Cell (PCFC) Revenue, Sales and Growth Rate
(2012-2017)

8.2 Japan Protonic Ceramic Fuel Cell (PCFC) Sales and Market Share by Type

8.3 Japan Protonic Ceramic Fuel Cell (PCFC) Sales by Application (2012-2017)

8.4 Japan Protonic Ceramic Fuel Cell (PCFC) Sales, Revenue and Market Share by
Manufacturer
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8.4.1 Japan Protonic Ceramic Fuel Cell (PCFC) Sales and Market Share by
Manufacturer

8.4.2 Japan Protonic Ceramic Fuel Cell (PCFC) Revenue and Market Share by
Manufacturer
8.5 Japan Protonic Ceramic Fuel Cell (PCFC) Export and Import (2012-2017)

9 KOREA PROTONIC CERAMIC FUEL CELL (PCFC) SALES, REVENUE, BY TYPE,
APPLICATION AND MANUFACTURERS

9.1 Korea Protonic Ceramic Fuel Cell (PCFC) Revenue, Sales and Growth Rate
(2012-2017)
9.2 Korea Protonic Ceramic Fuel Cell (PCFC) Sales and Market Share by Type
9.3 Korea Protonic Ceramic Fuel Cell (PCFC) Sales by Application (2012-2017)
9.4 Korea Protonic Ceramic Fuel Cell (PCFC) Sales, Revenue and Market Share by
Manufacturer

9.4.1 Korea Protonic Ceramic Fuel Cell (PCFC) Sales and Market Share by
Manufacturer

9.4.2 Korea Protonic Ceramic Fuel Cell (PCFC) Revenue and Market Share by
Manufacturer
9.5 Korea Protonic Ceramic Fuel Cell (PCFC) Export and Import (2012-2017)

10 TAIWAN PROTONIC CERAMIC FUEL CELL (PCFC) SALES, REVENUE, BY
TYPE, APPLICATION AND MANUFACTURERS

10.1 Taiwan Protonic Ceramic Fuel Cell (PCFC) Revenue, Sales and Growth Rate
(2012-2017)
10.2 Taiwan Protonic Ceramic Fuel Cell (PCFC) Sales and Market Share by Type
10.3 Taiwan Protonic Ceramic Fuel Cell (PCFC) Sales by Application (2012-2017)
10.4 Taiwan Protonic Ceramic Fuel Cell (PCFC) Sales, Revenue and Market Share by
Manufacturer

10.4.1 Taiwan Protonic Ceramic Fuel Cell (PCFC) Sales and Market Share by
Manufacturer

10.4.2 Taiwan Protonic Ceramic Fuel Cell (PCFC) Revenue and Market Share by
Manufacturer
10.5 Taiwan Protonic Ceramic Fuel Cell (PCFC) Export and Import (2012-2017)

11 SOUTHEAST ASIA PROTONIC CERAMIC FUEL CELL (PCFC) SALES,
REVENUE, BY TYPE, APPLICATION AND MANUFACTURERS
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11.1 Southeast Asia Protonic Ceramic Fuel Cell (PCFC) Revenue, Sales and Growth
Rate (2012-2017)
11.2 Southeast Asia Protonic Ceramic Fuel Cell (PCFC) Sales and Market Share by
Type
11.3 Southeast Asia Protonic Ceramic Fuel Cell (PCFC) Sales by Application
(2012-2017)
11.4 Southeast Asia Protonic Ceramic Fuel Cell (PCFC) Sales, Revenue and Market
Share by Manufacturer

11.4.1 Southeast Asia Protonic Ceramic Fuel Cell (PCFC) Sales and Market Share by
Manufacturer

11.4.2 Southeast Asia Protonic Ceramic Fuel Cell (PCFC) Revenue and Market Share
by Manufacturer
11.5 Southeast Asia Protonic Ceramic Fuel Cell (PCFC) Export and Import (2012-2017)

12 INDIA PROTONIC CERAMIC FUEL CELL (PCFC) SALES, REVENUE, BY TYPE,
APPLICATION AND MANUFACTURERS

12.1 India Protonic Ceramic Fuel Cell (PCFC) Revenue, Sales and Growth Rate
(2012-2017)
12.2 India Protonic Ceramic Fuel Cell (PCFC) Sales and Market Share by Type
12.3 India Protonic Ceramic Fuel Cell (PCFC) Sales by Application (2012-2017)
12.4 India Protonic Ceramic Fuel Cell (PCFC) Sales, Revenue and Market Share by
Manufacturer

12.4.1 India Protonic Ceramic Fuel Cell (PCFC) Sales and Market Share by
Manufacturer

12.4.2 India Protonic Ceramic Fuel Cell (PCFC) Revenue and Market Share by
Manufacturer
12.5 India Protonic Ceramic Fuel Cell (PCFC) Export and Import (2012-2017)

13 AUSTRALIA PROTONIC CERAMIC FUEL CELL (PCFC) SALES, REVENUE, BY
TYPE, APPLICATION AND MANUFACTURERS

13.1 Australia Protonic Ceramic Fuel Cell (PCFC) Revenue, Sales and Growth Rate
(2012-2017)
13.2 Australia Protonic Ceramic Fuel Cell (PCFC) Sales and Market Share by Type
13.3 Australia Protonic Ceramic Fuel Cell (PCFC) Sales by Application (2012-2017)
13.4 Australia Protonic Ceramic Fuel Cell (PCFC) Sales, Revenue and Market Share by
Manufacturer

13.4.1 Australia Protonic Ceramic Fuel Cell (PCFC) Sales and Market Share by
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