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The pose of theory of CO, geological sequestration in sedimentary
basin
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From view point of CO2 geological storage, to re-evaluate
sedimentary basin, including reservoir, caprock, structure,
hydrogeology, geomechanics and geochemistry.

It seems more likely that the objectives are similar to oil
Exploration, but guiding ideology is defferent.
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Bohai Bay Basin, 200,000km2, during Oligocene,
Dongying Fm covered whole rift basin and
subsidenced, became a vast alluvial plain.
Guantao Fm, braided stream, 500~1000m.

Minghuazhen Fm, meandering stream,
1000~1500m.

Neogene 2000~2500m
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Whether could we find CO2 apartment in Guantao Fm?
Scientific basis: lithologic trapping of oil and gas in Guantao
Fm deposited in channel sand bodies, it could form a reservoir

— sealing pair if there is a thick mudstone covering it.
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Evolution of Bohal Bay Basin
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Minghuazhen Fm (caprock) — Guantao and Dongying Fm (reservoir)
Shal member (caprock) — Sha2z member (reservoir)
Sha3 member (caprock) — Sha4 member (reservoir)
Regional caprock (Eogene) - Buried hill (reservoir)
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Evolution of Songliao Basin
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Several reservoir—-caprock pairs formed
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Similarity of Bohai Bay and Songliao Basins:
(1) basin spreading and shrinking;
(2) thick reservoir and caprock deposited
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Main points of C02 storage underground
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2-1 Great potential CO2 storage site in deep saline aquifer.

2-2 Petrologic feature of reservoir is favored for long term

COZ2 storage.

2-3 Geomechanic stability of caprock is a key parameter of

CO2 sequestration.
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2-1 Great potential CO2 storage site is in deep saline aquifer
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CO2EOR and CO2 storage in saline aquifer
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Why did we select Gauntao Fm as areservoir?
@ alluvial plain, stable horizon
@ depth 1000~20002K,

® located far from sediment source (Yanshan and Taihang
Mountain)

@ Good caprock in Minghuazhen Fm
(Oil-bearing reservoir, Stratigraphic trapping)
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Compared with Latrobe Valley in Australia

Stratigraphic trapping
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Primary: Guantao.unsliced.laces

depr. — depression
upl. — uplift
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storage capacity = pore volume X CO2 density X store efficincy
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For Raoyan, Baxian sub-basins, porosity 25%,
pore volume 553 Mm3, store efficincy 0.16%, CO2 density 0.67,

CO2 storage capacity CMt =371 Mt,
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2-2 Petrologic feature of reservoir is favored for long term CO2 storage.
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Based on the characteristics of composition of
reservoir rock:

(1) Unstable minerals
(2) Calcium cementation
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(1) Unstable minerals
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lithic arkose, quartz, feldspar secondary enlargement




o CO27EHLE 7K I HSHE -

CO, (A#&) + H,0 < H,CO5+
— HCO3 + Hte CO52~+ 2HT




3K-Feldspar + 2H,0 + 2CO, «» Muscovite + 6Quartz + 2K+ + 2HCO,~

4KAISi,O4 + 4H,0 + 2CO, — Al,(Si,0,,) (OH) + 8Si0O, + 2KCO,
(K-Feldspar) (Kaolinite)
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The reacting speed of solved CO2 in water with carbonate is very
fast (accounting by day), but that for silicate is very slow (by million year).
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(2) Calcium cementation
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2-3 Geomechanic stability of caprock is a key parameter of CO2
sequestration.
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Thank you very much !




