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*The forty-third General Assembly approved the No.43/53 resolution, Protection of
Global Climate for Present and Future Generations of Mankind, in December 1988.

"The resolution of United Nations Framework Convention on Climate Change was
approved at the headquarters of U.N. in ninth May 1992;

"In 1997, the third congress of contracting party was hold at Kyoto in Japan. The congress
approved the Kyoto Protocol and gave the quantization indicators of subtracting of
greenhouse gasses for developed countries.

*Chinese government made the official sanction for Kyoto Protocol in August 2002.
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ENERGY CONSUMPTION STRUCTURE IN CHINA'
® Coalis in the pro;aﬁcyt'm’ﬁ%% and higher 21.3% than the

average of developet countries
@® About 85%0f emission of CO, come from coal and 3.307 billion

tons of the emission in 2002
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mTHE CHOICES FOR CHINA:

>make full use of CO, resources ;
»improve the energy structure, develop the low carbon and non-carbon
energy ;

> use the terrestrial ecosystem to absorb CO,, and to increase the capability of
carbon-sink ;

»develop the technology of sequestration under the ocean ;

>develop the underground sequestration technology of CO,. Developing CO,
sequestration technology is the best choice at the present time.
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CO, sequestration must be combined with the usage and development of resources,
including oil gas and coaled gas resource exploitation technologies.

The source range of CO, is wide, like synthetic ammonia plant, exhaust gas from the
ammonia manufactory, oil field gas, cement works, calcium carbide works... The
fraction of CO, even can be 99%

CO2 widely used , such as: the CO, gas can be used in shielded arc welding, the
extrude agent of powder fire extinguisher...the propellant of concrete fragile aerosol,
and secondary recovery of oil /In chemistry aspects, it can be used in PH control of
alkali waste water, manufacture of carbonate...

In the biochemistry aspects, CO, can be used in CO, fertilization, blowing up
packaging.../In the domain of physics and medical treatment, it can be used for
manufacture of CO, laser /widely used in food refrigeration and low-temperature
transportation
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Fig2. Dlstrlbutlon of CO, in the world
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Liquid CO2 consumption in U.S.A, west Europe and Japan in 2004 ( ten thousand)

TH 5k % PHER SN
324. 8 36. 0 f#

107.0 105.0

R 9.0

230. 4 45. 0

662. 2 195. 0
#, A e T L




<, CO, W)L

A A RITICO, % U
® {2 AE U A7 CO,

O® Al 4t B A2 B LR B UR, anfedbibix CliZR. WEg. Wb, v L vt
WX CoR/R 2 M aaty, MER) /R 73, REMG 7o) <5

@ 2151 CO, R SR B, At K I ) #EATCO A3k . 70 (3R4E) , BD4fE) 2k
T, mesHeinl

@ [ I5C0, M FHAF A CRIEMA, BRmA, HAEMA) , Wk B
i 2 I VS 00, 2%

Among all solutions of CO, discharge, making full use of it is the best one, because:
>we give priority to Sequestrating CO, in the hydrocarbon reservoir. We have profound
geological understanding about our known oil-gas field and it is not necessary to pay
more money for CO, geological exploration.

»we should try to make good use of our abundant coaled gas resources. China has
about 30X 1012 to 35X 1012 m3 of coaled gas resources.

»improving CO, capture technology, including capture and separation (purification) of
CO, which comes from thermoelectric power station.

»decreasing the cost of sequestration including the steps of capitation, transportation
and sequestration.
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Fig4. Consumption of CO, of China in 2002
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The CO, Geological sequestration tech can be sorted to three major headings:
ocean sequestration, geological sequestration and vegetation sequestration
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mGeological sequestration is one kind of tech that depositing the CO, under the ground, in
the natural pore. The tech is the most economic and reliable operative one at present.
Geological sequestration has some advantages as follow:
>»We have accumulated quite a lot of profession skill experience during the process of
CO, sequestration in oil-gas field exploitation.
»Using the CO, to forced production and forced coaled gas exploitation has passed
the test and approved that it has economic benefits
>The natural form of the CO2 occurrence state proves the long-term for CO,
sequestration very well.
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Using the deep part saline aquifer of sedimentary basin for storing CO,




CO, T TFTe A

Using the oil-gas field for CO, sequestration:
A using the discarded oil-gas field.
A CO, -EOR tech (Enhance Oil Recovery Technology)
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Using the abundant coal bed for reserving CO,

Abandoned coal strata:
Unminable thin seam, overembed deep coal bed and destroyed strata by
structure
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@® By the influence of neotectonic movement, the large basins in China formed multilayer sedimentary
system, the number of the bed always above decade, or even scores of layers. Between two
conterminous layers, relative water insulation course or poorly permeable strata form preferably sealing
condition, like Songliao basin, Bohai bay basin, Eerduosi basin...and the main sedimentary basins of sea
approach area, like Bohai sea basin, East China Sea basin, Taixi basin, Taidong basin...and some basin
in the south of South China Sea.

@ All of the large petroliferous basins on the Chinese onshore had been tested for CO, encroachment.
Some of them can be considered as target area CO, sequestration.
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Fig.5 Main CO, sedimentary system in China
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Deep part salaquifer for CO, geological sequestration
East Plain

Yangtse Rive Delta
Northwest inland basins
Sichuan basin

By elementary statistics, China has about 0.34 million km? total area of
deep layer saline aquifer that can be used for CO, sequestration.
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Fig.8 Sediment basins deep part salaquifer for CO, in China
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Fig.9: Estimated capacity of CO, : Enclose volume method

SCQ = Axmx0.01x0.02xN/100x pre x10°3

SCOZﬁCOZ/éTﬂU%‘ﬂ\E%\:% (10%t) sco, is the capacity of containing water
/17"3 /ﬁ%ﬂﬁi@ E@i@%ﬁ@:{ (ka) A is surface area of sediment basin
l]]j'ﬂ @;7}(}% EE (m) m is thickness of containing water
177'\] /E.\7J()§?(L [i?:ﬁ (%) n is degree of hole of containing water
p ACO, 2 RE  Pis density of CO,
(g %m=100m, n=20%, #& Hendriks)
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Fig.10 Way 2: Estimated capacity of CO, :Solubility method
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Oil-gas field using for CO,, geological sequestration

Chinese large sedimentary basins are also the main production of oil field. They are ideal points
for CO, sequestration, especially the old oil-gas field and abandoned exploited well, mainly
include Daging, Shengli, Liaohe, Kelamayi, Sichuan, North China, Dagang, Zhongyuan, Jilin,
Henan, Changqging and Jianghan, totally about 46 oil fields.

The land of South China mainly consists by some small fault basin. The level of our abstract
understanding about this area is comparatively low.

Middle China and Southwest China area ought to take the Sichuan basin as a basis. Sichuan
basis is not only a large size of petroliferous basin, but also a salt-lake basin.




CO, T TFTe A

25 19,

465 43

] T EL @:ﬂ&m@%ﬁéﬁﬁ@

Fig.12 Main oil fields petroliferous basins and CO, in China
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Fig.13: Estimated capacity of CO, :oll field
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Incapable exploited coal for CO sequestratlon

The coal beds distribute widely in our mainland. Some of them are incapable exploited coal
bed and they have considerable proportion. They are good for CO, sequestration and the
potential is huge. Around the main coal bed distribution of Shanxi, Shaanxi and Mongolia,
we should do some investigations about the zone of CO, sequestration in deep coal bed.
The primary contents are geological structure, depth of burial, porosity, penetrability, depth

of cover and tightness.
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Fig.15 Main coaliferous areas and CO, in China
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Fig.16: Estimated capacity of COZ2 : coaliferous areas
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IMPORTANT TECH NOLOGIC P ROBLEN

® There are many scientific problems related to CO, geological sequestration.
We must concentrate on several of them which are in dire need of solve and
iImmediately effective, like the research of mechanism CO, sequestration,
modeling test in different geological conditions, modeling the interaction
among CO, , water and rock of heterogeneous system, the movement law
research of CO, underground zone, the research of security and reliability
for CO, sequestration, demonstration of geological sequestration technology

@ Besides the selection of the sequestration points, we also should consider
those technological problems as follow, like the seeking the low cost tech of
catching high purity CO, , researching the deposited state and security of
CO, , the influence of the reaction between subsurface fluid and wall rock

and exploiting the technology of physical geography, geochemistry,
telemetry and monitoring, etc
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@® Preliminary estimating, the total capacity of CO, sequestration is about 1454.8
billion tons in China., where, the deep saline aquifer of twenty-four main
sedimentary basins’ total capacity is 1435 billion tons, the total capacity of 46
petroliferous basins is 7.8billion tons, and the capacity of 68 main coal beds is
about 12 billion tons

® Considering the one third of Chinese gross discharge of CO, in 2002 is 3 to 4
billion tons, the underground zone can be used over 1000 years for CO,
geological sequestration




