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Problem : Greenhouse effect —-Temperature Rise

Widespread impacts attributed to climate change based on the available scientific literature since the AR4
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Main Cause of the Problem
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IPCC. (2014). Climate Change 2014 Synthesis Report Summary Chapter for Policymakers. Ipcc. Source: http://www.globalcarbonatlas.org
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Actions to solve/hault the problem

Annual anthropogenic CO, emissions

WGIII scenario categories:
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IPCC. (2014). Climate Change 2014 Synthesis Report Summary Chapter for
Policymakers. Ipcc.

... G7 leaders meeting in Bavaria, Germany, said that in line
with scientific findings, “deep cuts in global greenhouse gas
emissions are required with a;decarbonisation of the global
economy over the course of this century ...

June 8, 2015 Financial Times
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Potential SOLUTION : CCS - Carbon Capture & Storage

Promising Method to reduce CO2 emissions while still using fossil Fuels

Mineralization

Terrestrial

Source: CO2CRC Limited collaborative research organization
http://www.co2crc.com.au

Moving ship Platform

: .R‘wm o s

Liquid CO,

Qil basins
© Onshore basins
Offshore basins

Source: International Energy Agency  http://www.iea.org

Source: http://www.powerplantccs.com
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Program’s aims / Phd objectives

Understanding the behavior of rockmass,
when been used as CO2 underground reservoir

Rockmass (reservoir for CO2)

Caprock formation

~1km

H,CO,

Carbonic acid
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Corrosion of
Vulnerable rocks
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Sandstone characterization
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300pm

Back scattered electron image
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300pm EXposed sample

Secondary electron image
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Back scattered electron image

Exposed sample
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Back scattered electron image
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Comparison
Back scattered electron images

Absence of calcite particles
after exposure
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2 Samples Chalk

14 Samples Sandstone:
-2 exposed

-5 Plain surface Intact

-7 Rough Intact
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Rough fracture

—

Shear Streangth

Plane fracture
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Shear displacement

Shear Test
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Sandstone shear strength
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Sandstone shear strength
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Sandstone shear strength
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Sandstone shear strength " Sandstone shear strength Sandstone shear strength
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Sandstone shear strength Sandstone shear strength Sandstone shear strength
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Residual Shear stress

S16-  S16-

SA SD S2-1 S2-2 S8-1 S9a S9B
A_exp B_exp

shear stress kPa

525,74 534,57 503,43 536,50 495,35439,19602,96538,10588,40
average 530,16 544,12

diference  2,6%

Aristotle University of Thessaloniki — Dept. of civil engineering PhD cand. George Dimadis



Possible Mechanism
explaining loss on

Peak Shear strength

Removal of cementing (calcite) > Quartz is weakly attached

300pm ! Xposed sample
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Crack’s surface becomes less rough
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CONCLUSIONS

Mechanically induced fractures on sandstone samples (fracture area 36mm
x36mm) were tested in shear strength tests.

Fractures exposed in CO2-H20 solution (simulating underground CO2 storage (CCS) )
appear a peak-shear stress loss of 14% comparing to intact fractures.

Residual-shear test appear almost identical (no_loss) in both sample categories

(exposed and intact)

Rock mass consisting of the above tested material (Grevena sandstone) under CO2
storage conditions, containing fractures might appear significant strength loss in shear
movements. Shear movements might occur under dynamic enforcement (eg
earthquake). Potentially such strength loss may result in differential displacement which
may reactivate pre-existing faults resulting in affection of CO2 reservoir integrity (CO2
leakage back to atmosphere/biosphere).
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Sheduled PC simulation
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End of presentation

Thanks for your patience
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