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A warming globe

ÅGlobal average temperature is ascending obviously.

ÅExtreme climate events occurred frequently in recent years.

ÅGlobal average land surface temperature has increased by 0.6 Ņ in the 20th century.

ÅCǊƻƳ мффр ǘƻ нллсΣ ƛǘ ǿŀǎ ǘƘŜ ǿŀǊƳŜǎǘ ŘƻȊŜƴ ƻŦ ȅŜŀǊǎ ƛƴ ǘƘŜ ǿƻǊƭŘΩǎ ƘƛǎǘƻǊȅΦ

Åὤ ᾃ Э ̕

Å ḀҮ֒   ̕

Å20й 100 ̆ὤ Э 0.6Ņ̕

Å1995-2006 ѝὤ 12 Ȃ

Data source: IPCC WG1 AR4 Report, 2007
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IPCC Fourth Assessment Report: 
Climate Change 2007

1995-2006 ӱ ԍ
Ԉ 12 Ȃ

Э а ╗ ̆1901~2000
100 ѐ̆ Э ҩ0.6 ̕
1906~2005 ̆ Э ѝ
0.74 Ȃ

Э а ╗ ̆
1993-2003 ̆ Э
3.1mm̆ э20й Э ҩ0.17mȂ

1978 Ԉ א̆
ᾮ ᾮ Ԉ нΦт҉ ῏̆
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IPCC Fourth Assessment Report: 
Climate Change 2007̕ B1̆ A1B̆ A2‍⁞

2100 ѐ ᴇ ѝ600ppm, 
850ppm 1250ppm
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ү ע ̂CO2̃̆ ̂CH4̃̆ ҽע ̂N2Õ̆ ע ̂HFCS̃ ̆ὤ ע ̂PFCS̃
Ὡ ע ̂SF6̃ ӝ ╟ ў ᴇȂ

ү ע ̂CO2̃ ὤ ў ̆ὲў ұע ‾ Ȃ

ᴇ

IPCCττΰѱ Ԉ ў ұӝ ╟ ᴇ Ḁ Ȃ
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30 ὤ ᴇ ̂Gt CO2 eq/ã



ӝ

Mitigation of greenhouse effect: A challenging
problem for human beings

῏ ӝ

ÅThe aggravation of global warming is caused by intensifying greenhouse effect.

ÅThe radiation intensity of CO2 rose by more than 20% between1995 and 2005, the highest speed 

during the past 200 years.

ÅThe greenhouse effect caused by CO2 accounts for 77% of all greenhouse gases.

Å ̆ע Ḁ ╗⅍̕

Å1995-2005 ̆ ᴇѐCO2 20%̆ ѝ 200 ѐ ̕

ÅCO2 ў ᴇ̆ ᴇ 77%Ȃ

Å̓͂ CO2 ұ ὤ Ḁ Ὧ ˻

ÅControl of CO2 emission is the key issue in tackling climate change!
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The installed capacity of China increases rapidly

ÅTotal installed capacity in China reaches 793 GW in 2008. 

Å2008 ̆ѐ ╒ ⁮ 8Ӣ︢ Ȃ

ѝ ̆ѐ ╒
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/ƘƛƴŀΩǎ Ŏƻŀƭ-based energy structure will 
not change in the long term

Å¢ƘŜǊƳŀƭ ǇƻǿŜǊ ŀŎŎƻǳƴǘǎ ŦƻǊ ҁ ƻŦ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ƛƴǎǘŀƭƭŜŘ ŎŀǇŀŎƛǘȅΦ

ѐ Ԉ ѝў Ԉ

Å ᴿ ‍ѮЬȂ



ӝ

ÅPower industry is the largest CO2 emission source. 

ÅIt accounts for about  50˿ of the total emission in China, and will increase in the 

future. Data source: IEA, World Energy Outlook 2004

Power generation is the primary CO2 emission source

ў CO2

Å н ў CO2 ̕

Å ѐ ὲ ᴿ 50%̆ ╗ □Ȃ
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Å ̆ б ᾋ

ÅChange the fuel used in power plant, for example develop nuclear power, 

ƘȅŘǊƻ ǇƻǿŜǊΣ ƴŀǘǳǊŀƭ Ǝŀǎ ŀƴŘ ǊŜƴŜǿŀōƭŜ ŜƴŜǊƎȅ όǿƛƴŘΣ ōƛƻƳŀǎǎΣ ǎƻƭŀǊΧύ 

Å ̆῏ ᴁ CO2

ÅImprove the plant efficiency (use large scale SC/USC units and IGCC units).

Å ὤ б

ÅCarbon capture and storage (CCS).

╒ н῏ CO2 ў
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Å ‾ ѐӊ CO2бὲӹ ᴇ‍ ̆ ὤ Ѩ
ѐ̆ӱ ὁ ὡ ̕

ÅCCS ‍ѝ ȁ ȁ Ьэ Ȃ

CCS
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ᶑ   ̆ұ2004 Ἴ  ҩľ

Ŀ ‚̆ ȁ Ԉ ⁸ע ̆

ѝў̆ CO2 ̂CCS̃

̆Ԉ ̆ ⁮ CO2

̆ѝ Ḁ ᴐע ẏ ̆ Ȃ

China HuanengGroup (CHNG)proposed the GreenGenprogram at 2004. The
GreenGenprogramaimsto research,developand demonstratea coal-basedpower
generation system with hydrogen production through coal gasification, power
generationfrom a combined-cyclegasturbine andfuel cells,andefficient treatment
of pollutantsand CO2. Thus,the efficiencyof the coal-basedpower generationwill
be greatlyimproved,andthe pollutantsandCO2 emissionswill be nearzero.
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IGCC ᾳ

Å IGCC שּ ї нּ̆ש

ע 2000t/d̆E ̆ 1¦250MW̕

Å ‍̆ 46000Nm3/h̕

Å ̆‍ 3-5% ұ Ὧ ̕

Å ̔ 06 ‟ѝľ︠УҷĿ863 ‚

ᵑ ̆07 ᶑ ̆08

̆09 5 ῆ̕
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(SCR) (FGD)

CO2‍CO2 
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Å ұ ӏא ̕

Å ұ08 7 ӊ̆ ѝ
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ÅA 25kWth O2/CO2 combustion pilot test device

constructed in Tsinghua University.

ÅThe first O2/CO2 combustion device of one

dimensional furnace with continuous operation

in long-term in China

ÅCO2 concentration in flue gas reached 82%.

Å ѐ ҩ

25kWth ̕

Å ᾃ Уэ ╖ O2/CO2

ᾋ У ̕

Å CO2 ⁮82%̆ѝ Ἴ Ȃ

ᾃ ðð


