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Abstract

This research studies the effect of £@h Imeri oilsand located in Ogun East, NigeriaeTxperiment is to
investigate the possibility of using the oilsandaapossible C®storage reservoir and also to investigate the
possible effect of COleakage from nearby stored reservoir on the allgaservoir. It was observed that there
was gradual increase in porosity of the oilsana egr to 7.89% in the first 16days after intermitt@fection of
CO.,. After this maximum change in porosity there wasidden gradual decrease in the measured porokity.
oilsand core outer surface was observed to havenbedardened, with an increase of 30.94% in thetura
pressure, after 30 days of initial @@jection and after exposure to air forming ane thrmation of a seal-like
material at the exposed outer surface. This isexiefd to be due to reaction of this oilsand withithected C@
resulting into formation of cementing material ortype of CQ hydrates. The material formed is been
investigated in the second part of this research mmy be a very good sealing material which cquidvide
clue to the storage ability of oilsand as a,G€@rage.
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1. Introduction

Encyclopedia Britannica defines petroleum as a dexnmixture of hydrocarbons that is located in the
subsurface as liquid, gaseous, or solid forms.a@idss a combination of crude oil and sand. Theleris heavy
and viscous or solid and best known as bitumen CHrbon Dioxide founds its way into the subsurface
reservoirs in two artificial ways, through @@ooding and through Carbon Capture and StorageS)Gorocess

[2].

The geological storage of G@ a major concern now and this research investigthe possibility of using
oilsand as a COstorage by investigating the effect of £6n the porosity of the oilsand reservoir. This
alteration in the porosity, and hence the permigbibf the reservoir is expected to either favaur be
detrimental to safe storage of the {ddthe reservoir [2].

A gas field off-shore Norway, the Statoil Hydro-opied Sleipner fields, is actually regarded asabdd’s first
commercial CCS project. G@ised is captured from a gas processing facililtyguan amine process and storing
it 1000m below the sea floor in a deep saline ka&ser Its operations began in 1996. Efforts werade so that
the injection separated from the natural gas bgarime some 2500metres below the injection zone [3]

Different media is being proposed as captured, Gorage; abandoned oil reservoir, coal seams, aneth
hydrates. No proposal has been made yet on oilsdapissit as a likely storage for captured,®@t the in-situ
production of oilsand in deep underground formatioay likely turn an oilsand reservoir to a wateservoir
due to the fact that pressurized hot water floodngsed to produce this type of oilsand reservbire reservoir,
which is now oilsand-water reservoir, may be a goaddidate for captured G@torage if the integrity of the
reservoir is maintained when there is reaction betwinjected Cg) injected water and oilsand.

Example of a necessary g@apture and sequestration is found in Algeriaodder to produce natural gas
acceptable for sale, BP and Statoil in In SalalgeAbl has to eliminate almost the whole G@ntaminants to
acceptable level of about 0.3%. This amount taiekting equivalent of about 4.7-8.7% of one millioubic
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feet of CQ gas in the natural gas and this huge, @alume cannot be vented but must be re-injectett bdo
the CQ storage reservoir. The operation was started@42nd designed to capture 1.2Mt/year o, CB®lore
than 3 million tonnes of CO2 have been securelyedt@nd monitored in a deep saline formation which
characterized to oil and gas industry standards" [4

Lots of thermal power generation and heavy pollueompanies are concentrated near the oilsandirbelt
western Nigeria and it would be cheaper to useoilsand reservoir as GGstorage than to transport captured
CO; over tens of kilometers to oil reservoir locatédhe south-south zone. This research therefaidiest the
integrity of the oilsand zone as a possible futD@® storage reservoir.

Limitation of this study is that the representatbitsand samples used were obtained at shallowhdephis
might have been affected by leaching process duaiticand running water percolation and may thesfave
composition that is a little bit different from desubsurface oilsand.

2. Methodology
The methodology followed in the course of this egsh is as follows:

1. Sufficient oilsand sample was obtained at shalleptd at an outcrop at Imeri village, ljebu easgé¥ia.

2. Core sample data of Length 6cm and radius of 4.5Basmade from the oilsand cutting.

3. CGO, was injected into the core at pressure above 700ps

4 The porosity of the sample was measured with poretsr at interval of days to allow the intermittent

injected CQ to react with the oilsand.
5. The mechanical strength of the core sample was uneddefore and after injection of the C®
measure variation in the hardness, or compressigagth, of the oilsand.

3. Reault

The measured porosity variation during the researas stated in Table 1 and the graphical reptaten is as
shown in Figure 1 below while the measured compresgrengths is as shown in Figure 2 below

Table 1: Porosity Variation With CO, I njection

Time (Days) Porosity Variation (%)

0 0

2 0.218842126
4 2.495837914
6 4.879310345
8 5.711326604
10 6.74410664
12 7.089929269
14 7.813695773
16 7.887575091
18 7.136845649
20 8.004002001
22 6.356615463
24 4.401316929

The table above shows the variation in the por@stZQ injection continues.
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Figure 1.% Porosity Variation of Imeri Oilsand With CO, Contamination
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Figure 2.Compressive Strength of Imeri Oilsand at first day before CO, injection and at the end of CO,
injection

4. Conclusion

It was observed that there was 7.888% increadeeiporosity of the oilsand core in the first 16dafter which
there was rapid reduction to the"™day.

The observed reduction in the measured porositghsi probably confirmed by observed hardenindefdore
sample after 30days of GOnjection as a result of increase in the measw@dpressive strength. Physical
observation of the oilsand core shows a more dlipperface which is believed to have resulted fotonation
of seals of some grains within and outside the d¢bha¢ could have resulted into the reduction in snead
porosity.

It was also observed that there was physical handesf the oilsand core sample and a 30.43% inergashe
measured compressive strength, i.e. fracture pmesstithe oilsand core after 30days of contamamatiith CQ.
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This is an indication that there might have bedimegia reduction in the porosity due to deposiibmaterial in
the pore space or that there is a change in theasition of the oilsand matrix due to formationrefw and
more abrasive mineral.
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