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An Cverview of the Thesis ;

The Industrial Rewvolution has not only changed the way people lve,
but also the behavior of the earth and the aimosphers that sumounds it. The
climate change the planst experencing in recent years 15 due to the
escalating levels of carkbon emissions coming predominantly fram  our
confinued use of fossil fuels. These anthropogenic activities may lead to
disasirous conseguences endangering the sundval of life on the earth. |t is
now believed that anthropegenic C0- is the most signficant green house gas
(EHG) confributing to more than B0% 1o the global warming and climate
charge. The use of renewable energy sources though ane on the increasing
made, the iImmediate energy damand s hkely to be met anly by conventicnal
Feasil fusl combustion. Therefore, in the light of increasing fears about climate
change, Carbon Capture and Storage (CC35, the subject of this research
wiark) has assumed growing importance. At prasent it provides a bridging
technzlogy, since it alows a kalance bateman increaszing demands for enargy
and the requiremaents i reduce smission,

The basic kea behind SCE is o caplure C0, from large industrial
sources before it is released nbo the atmosphere, amd then carefully
trarmsporting and storing it in matured il and gas reservoirs or in other deep
gealogical farmations like salire aquifers where it would remain for thousands
of years of langar. One of the majer cancems in the capture and transpart of
CO is carragion, Dry CO; is inart to commenly used industrial materials, But
COy which is an acid gas will react with water to form carbonic acid which is
comasive, Carbonic acid comesion of carbon steels hasz been known for years
&% a major source of damage in cil and gas pipelines raferred o as "swsst
gas earrasion”. | addition te this thare s a passlbility far MES and MEG
(zolvent) to get into the CO: transporation pipelime along with C0= as an
impurity during the scrubblng processes. Moreover, during the injection of
GOk into saline underground water furbulent flow conditions are formed
creating conditions Tor flow-nduced Iocalzed corrosion (FILE),



Curranthy there is little knewledge on the effect of impurities on matarial
properties under CCS operating conditions. Therefore, to select appropnate
materiale for CO- sequestration neteork, the cormosion behavior of materials
in both super critical condiions as well as at atmospheric pressure flow
cenditions should be undersiosd. With this back grourd the present work is
takan up o investigate the corrasion behavior of carbon steels (C5 1, CS
SLX 42 and C3 5LX 60) and stainless steels (30433 and 31633) in pure
€0 environment as well as CO: containing solvent impurities like MEA
and MEG under simulated flow condition and at atmospheric préssure
by measuring mass Inss using Rotating Cage (RC). Materal composition
of ratals used in oll and gas pipelings has been revieed for this wark,

Tha corosion behavier of the matals has been siudied using
fabricated rofating cage as per ASTM G 184 - 06 standards, [t is a8 simple,
compact methodology to simulate pipeline flow conditions in the laboratory to
evaluate the corosion rate of metals.

Ta ensure the repraducibility of the results from the ratating cage. the
instrument was standardized using synthetic ocean waler as per ASTM D
1141,

Tha results ablained from the present study has revealed that &5 |
pafarrms batler than G5 SLX42 and C5 5LX 60 In CO= amvironment. Alsa it is
fourd that stainless steals (304 and 316 38) shows batier corrosion
resistance in 00, envirenman than carbon stesls. The surface morphalegy of
the samples subjected to mass (055 measurements were determined by
Optical Microscopy and Scanning Electron Microscopy.
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