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ABSTRACT
0il based drilling fluids are mixtures of clays ,oil and other chemical additives suspended or
dissolved such as solids and polymers . The environmental problems associared with oil-based
drilling fluids are among the major concerns in the petroleum industry leading 1o increasing
stringent regulations to ensure its environmental friendliness. This study examines the use of
locally sourced oil like, groundnut oil, melon oil, vegetable oil, soya oil and palm oil as
substitute for diesel vil in formulating oil base drilling fluids relative to filtration properties.
The filtrate volumes of each of the oils were obtained for filtration control analysis. With
increasing poras! cadd industrial starch quantities during forprdion !l the local oils had
their filtranon properiies (filtrate volume and mud caks duekness) Goncing owards that ef
diesel oil at ambient temperature and atmospheric pressure.  When temperaiure was
increased to 70°C and above, the fltration abilities of all the local oil reduced and degraded
due to the flocculation of the clay suspension. The drilling fluids fornndated with the local oil
where restored by ine addition of thinner and organic polymer which significantly stabilized
the clay suspension. The polymer and the thinner clearly improved the filtration properties of
the locally formulared oil based drilling fluids even when subjected at high temperature, The
ranking from the results shovwing the order of better and effective filtration properties for the
local oils are as shown: Melon Qil; Vegetable Oil ; Groundmu Qil: Sova Bean Qil and Palm

oil.

INTRODUCTION subjection to more and more constraints as a
Generally. oil base uids have shown prool  result of fast evolution of environmental
of efficiency towards hoslile drilling cases legislations. one of the possible ways to
especially walter sensitive shales or high avoid this problem while keeping the
temperature and high pressure wells. Diesel advantages of oil base [fluids is by
oil though effective as a base fluid in substituting mineral oils with biodegradable
formulating oil based drilling {luids cause oils . The application of oil base drilling
serious  environmental  and  economic Tuids with environmental protection as a
drawbacks (Chancy and Sargent.1986). As a first priority  continued to pose a  big
result, more effort is being pul  into challenge in the drilling  industry. the
replacing  diesel buase il with synthetic shortcoming was that no matter how careful

based oil. lHowever due 10 increased one tries with diesel base Muids during
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drilling. and  environmental
degradation was inevitable.  However, this
degradation could be made as minimal as

with  improved  safety and

pollution

possible
precuaution.

Filuadon conwrol is another major challenge

while using
drilling f{luids
filtration

in the pewoleum industry
drilling fluids, therelore

should be designed
properties to provide efficient hole cleaning
uansport

for good

and improved cutling

1992).

MATERIALS AND METHOD

The materials are Polash, starch and local
oil Samples (groundnut oil, melon oil, palm
oil, soya bean oil, vegetable oil) sourced and

RESULT

(Fraser

prepured locally, Other material is the diesel
oil. The equipment used are: Low pressure
nitrogen

Nlter press  filtration apparatus |

gas, M puper. Hamilton Beuch Mixer,
Mixing cup, Beaker, Mud balance, Filter
paper and thermometer. :

Ihe starch was added in varying quantities
of 2.0 grams and 2.5 and 4.5 prams. The
potash was used as a thinner added in

varying  quantities of  0.172  grams,
0.344grams 0.516 grams and 0.688 grams,
The fluid samples were heated to a

maximum temperature of 70°C. Each base
oil samples and water were mixed in
70:30ratios. That is, 245ml of oil 1o 105ml
of water lor 350 ml total laboratory volumes
respectively.
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cure -2: Filtrate volumes of oil Samples without additives
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Figure ~4: Filtrate volume of the oil samples with 03448 ol potash and 2.5 g of sturch
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Figure -3: Filtrate volume of the oil samples with 6.516 of potash and 2.5 ¢ of starch
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Figure -6: Filtrate volume of the oil samples with 0.688g of potash and 2.5 g of starch at 70'c
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Vhgrectate ML Liiivy, o

Pheriola e, Quapt N, b sl

s OUsSiGIN
(1) phi aaaeiysis

fhe b vadues of the vaiious base Huids
Wt and \y
l‘ullii.‘ill sterch addives. The ]JH vatlues of all
the 1huds the
where added. The pH value of melon oil was

thcastibed Withi ithoul

icreased  when additives

exacthy the swnce as that ol diesel when
0.088grins ol potash and 4.5 grums of

values of

stareh were  added while the pH
the other buse Huids remained 10 as shown
i Figure -1

Filiration Annlysis

(2)
The (ihrate volumie of wll the local oit buse
[Tuids used without additives varied from
that of diesel oil base (luid, Figure-2. The
palm oil based fluid showed the least
deviation from dicsel oil.  However, with
the addition of potash and starch at different
quantitics, the liltate volume for the local
oil base Nuids gradualty decreased towards
the value of diescl oif. The disparity in the
filtrate volume ol the various local oil buse
Ouids from that of diesel oil buse fTuid was
much less with 0.688g ol potash and 4.3

arawms of starch, igure-7,  As temperature

| fe

Fraddaaiivny

was increased o 70°C with additives of
0.688 grams ol potash and 2.5 grams of

sturch the filtrate volume increased slightly.
figures 6 and 7. This means thut the local oil
bused fuids have most promising resull at
ambient temperature corpared 1o dicsel oil

pacticularly the melon oif.

Mineral oil-bused drilling Quid wre toxic and

not biodegradable,  thus  have

cumulative impact vn terrestrial, coastal und

readily

marine habitats, The lacally souwrced oil s

renewabie and highly  biodegradable wiid
therelure  has  several  wdvamuges  over

mineral otl-based dee o tie brodegradable

radoe VAL Ted dta

naiate wnd Lotencactive nature will clays
il slnde. Also. lliC}- rasncs scing ::Llpcl’in:i
gperating pasmiieters such us higlier Nash
;:..;:il and Iire puint W meel the ih'.'i';.‘-:.':i;lli_:
technies! sad envivonmental chabienges of

dl'i“;i;_.:*

vida Uit GlRTa LS,

curieht
the dravibachs o the dse of this

Llil 'Uum;:d
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locully sowrced wil w0 develup

dritling tuids are their igherent bigh pour
patht shd viseous chiaracieristics. The low

properites aud the viseots chuaracternistics of

ol buased  drdling Jttuids e strongly
dependent  on o thacse  inlieremt  viscous

characterisiics of the sourced hase oil.

local
vils, appropriate like,
Polycthylene oxide, Hydroxylethyleellulose,
molecular

For the elfectiveness ol these sourced
polymers

Curbosylnethyleellulose,High
welght acrylic copolymers must be used as
major filtration control agents in order to

withstand — high  temperature  and  high

pressure  driliing  conditions o then

msdaimize Nuid  dlston fose aud prevent

lerineitation,
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