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Abstract

The effect of rice husk and sawdust additive tobaked mud has been investigated. It was discovbetdhe
pH values obtained were slightly acidic for theeribusk but slightly alkaline for the sawdust basedd
samples. It was also observed that while the amiditif rice husk to an oil-based mud increases thie m
densities from 9.5 for 5g additive to 10.0ppg fég2additive and increases the apparent viscodities 55 for
5g additive to 115cP for 259 rice husk additive. égected the apparent viscosity reduced with agirg
temperature (55 to 37.5 from ®000°C for Sample B). The addition of sawdust additiwesimilar oil based
mud causes much lower effect on densities (9.6Gdpto 9.8ppg for 259 sawdust added) and viscssifibe
results show that rice husk can be used as fomdtiss additive in oil-based mud slight modificas to attain
the desired mud cake thickness. It was also obdethet increase in temperature resulted to incrégashe
filtration rate and decrease in plastic viscosjtagparent viscosities and gel strength of thdaded mud.
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1. Introduction

The drilling fluid is related either directly ordirectly to almost every drilling problem. The firsbjective in
planning a mud programme is the selection of a thatl will minimize the amount of lost time in theilihg
operation. Generally, a good drilling fluid is sila@nd contains a minimum number of additives. Hiisws
easier maintenance and control of its propertiesx(¥ Martin 1974).

Most drilling fluid formulations contain a base dig and additives which must be dissolved or meidiadly
dispersed into the liquid to form a homogenousdfi(iMakinde et al 2011). One of the reasons for oujy
drilling performance and management is cost. Thrilution of drilling mud in terms of overall cost drilling
may be between 5 to 15% but may cost 100% of igiliroblems. The role of drilling fluids includeakilizing
wellbores, keeping off formation fluids, clearingitings from the drill bit face and lubricating tHst,
controlling bore pressures, temperatures and mamg imas attracted very close attention and scrigyngnany
researchers (Darley & Gray 1988). Generally, whgsed mud (WBM) systems are the cheapest and r@efer
mud systems for drilling and hole cleaning (JohfE&c 1933). The choice of the drilling mud to emplor a
drilling occasion is determined by so many comghtors, which include, well design, well pressutgpe of
well formation to be encountered, temperature avgl. d' he final selection of the drilling fluid iaked on five
basic properties including mud rheology, densitidfloss, chemical composition and solids con{@gehan &
Mckee 1989). A good drilling mud should have highcesity to carry cuttings to the surface and sndpe
weighting agents in the mud (Geehan et al 1990js Bhcarefully balanced to prevent excessive \@ggdhat
may lead to excessive pump pressure and decreadelling rate (Geehan et al 1990). A good balaonte
pressure is required within the well bore to préweall of the bore from caving in and the formatituids from
entering into the borehole. High density of the niadps to maintain the required hydrostatic pressiihe
higher the density of the mud compared to the dgidithe cuttings the easier it is to be susperidéde mud
and hence better cleaning of the bore. If the maiht is too high the rate of drilling is reducddhe fluid loss
helps to create a low permeability filter cake éalsbetween the well bore and the formation. Cémfdluid
loss prevents the invasion of the formation bydik and minimizes the thickness of the filter cakethe wall
of the wellbore. Drilling fluids satisfy many neeistheir capacity to do the following: suspendtings (drilled
solids), remove them from the bottom of the hold #me well bore, and release them at the surfametra
formation pressure and maintain well-bore stabityal permeable formations, cool, lubricate, amgpert the
drilling assembly, transmit hydraulic energy to Ioand bit, minimize reservoir damage, permit agebg
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formation evaluation, control corrosion, facilitaementing and completion, minimize impact on the
environment and inhibit gas hydrate formation (Idvg Fluid Processing Handbook 2006, Darley 196&¢I&y
& Gray 1986)). The most critical function that alldrg fluid performs is to minimize the concentiat of
cuttings around the drill bit and throughout thdlwere. This must be controlled by allowing dnlgj fluid pass
through a screen to remove particles larger thamffenings maintained at some relatively low cotreéion.
Drilled solids must be controlled because as dfifielids are added to the drilling fluid, fluid $odecreases but
filter cake become thicker and less compressiblegAcan Association of Drilling Engineers 1999).illed
solids also increases the plastic viscosity ofrtiugl. Sawdust can be regarded as a good additiklling mud
(Max & Martin 1974). Fluids with low plastic visciyg can remove cuttings better. High plastic vistos
diminishes the effectiveness of yield point foréoleaning in all vertical holes It increases flpreéssure losses
in the circulating system, which decreases drillpegformance (American Association of Drilling Engers
1999). Solids problems can arise due to decregsnicle size even though the concentration ofdsoin the
fluid remains unchanged. As particle size decredbesresultant increase in solids area and nuwibparticles
increases plastic viscosity and can create or eat® hole problems (Goins & O’Brien 1960). Loss of
circulation occurs when the formation drilled istrexely permeable and a pressure differential sliegh
toward the formation. The mud loss rate dramaficimitreases by the excessive overbalance pressieated
by the hydrostatic head of the column of mud intibk. In some cases, decreasing the differentesdsure by
reducing the fluid density and pumping rate or pues will stop fluid losses and regain circulati8audi
(Aramco 2006). However, the most effective methardcbmbating lost circulation is to reduce the peatbility
of the borehole wall by introducing properly sizbddging material, commonly known as loss circuati
material (LCM) into the rock pores with a high asiy pills. Bridging particles contained in the anwill not
seal the zone if they are smaller than the formapiores (Aramco 2006). Shale are the most commaatypes
encountered while drilling for oil and gas and giise to more problems per meter drilled than amgiotype of
formation (Boll 1992) Shale stability is largelyivlrn by changes in stress and chemical alteratased by
infiltration of mud filtrate containing water (Adh et al 1991). This problem led to increasing aedetowards
oil-base mud in the 1970's as a means of contgligactive shale. Oil based mud (OBM) not only jfes
excellent well bore stability but also a good lehtion, temperature stability, a reduced risk dfedential
sticking and low formation damage potential.

OBM has been invaluable in the economic developroémiany oil and gas reserves. The only real chge
though, is the disposal of OBM cultings which cawvéa a lasting environment impact (Bloys et al 1994)

A key method of maintaining shale stability usinBM is to ensure that the ionic concentration of saés in
the internal (aqueous) phase of the mud is suffitiehigh, so that the chemical potential of theevan the mud
is equal to or lower than that of the formation evah the shale (Fletcher 1993). When both solstioave the
same chemical potential, water will not move, legvihe shale unchanged. If the water in the intggshase of
the mud has lower chemical potential than the finithe formation, water will travel from the shatethe mud,
drying out the rock. Unless dehydration is excessihis drying out usually leaves the wellbore wmogd
condition (Mody & Hale 1993. Chenevert 1970 ). Amher of relatively new types of mud systems hawenbe
introduced. For example one route is to substitugenil phase in OBM with synthetic chemicals. histway the
excellent characteristics of OBM may be reproduced.

2. M ethodology

2.1 Materials Used: Aged Ofada rice husk, white soft wood sawdusséli oil purchased from a filling station
all in Ota, Ogun State, Nigeria

2.2 Apparatus:

Iltems of equipment used include: mud balance, HamiBeach Mixer, Vann rotary viscometer, High
Temperature/ Pressure Filter Press, Weighing balatd meter, Heating Mantle

2.3 Preparation of Mud

A total of 14 mud samples were prepared. One muothbawas completely blank (no rice husk or woodt)dus
five of the mud samples were prepared using ook nusk, another set of five prepared with sawdii8t5mm
particle size and the last three mud samples wegaped using a mixture of both rice husk and satvdin the
preparation of the blank oil-based mud, a rati®0f of diesel oil to water was used, with 10g ohtoaite,
150.97g barite and 5g of salt (NaCl). The densltgological and filtration properties were thenrieat out at
different temperatures on the various blank oildobsiuds (no rice husk or wood dust). Rice huskhhatbeen
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previously dried in an oven was then added to #réous blank oil-based muds at predetermined weight
the density, rheological and filtration propertiests were again carried out as before. Furthernmaged
sawdust made up of mixture of three most populat\Wégerian woods: Mahogany, Ipe and African blacka/
at 0.5mm particle size, which has been previouslddwas taken and added to the blank muds atdrarégght
ratios. The various test properties-density, rhgicll and filtrations were performed. The last séthe oil
based muds were prepared using a combination ofadddiusk and sawdust at varied weight ratios dddehe
blank muds. The various weight ratios of rice hasll sawdust is as shown on table 2.1 below.

2.4 Rheological Properties (M ud Viscosity and Gel Strength)

The rotary viscometer was used. Here, the splaatdguas first placed onto the bob shaft with shdve end up
towards the bearings. It was pushed up. The apiptedrob was screwed on with the tapered end uprtisithe
splash guard. The sleeve was placed onto the ower the bob. The mud sample was placed in a sacyple
and the rotor sleeve immersed to the fill line loa $leeve by raising the platform. The lock nut tigistened on
the platform. The power switch unit was then turoed The speed selector knob was rotated to thaedting
and the sample was mixed for a few seconds. Thé kves rotated to the 600 RPM setting, when the dial
reached a steady reading, the 600 RPM reading egasded. The speed selector knob was again rotateu
300 RPM setting, when the dial reached a steadiimgathe 300 RPM reading was recorded.

The speed selector knob was rotated back to theetting and the sample was re-stirred for a fegosds. The
speed selector knob was rotated to the gel settidgimmediately the power was shut off. 10 secaitds the
sleeve stops rotating, the power was turned onewbdking at the dial. The maximum dial deflectlmfore the

gel breaks at the 10-second gel strength was redoréor the 10-minute gel strength, the fluid wastirred
and the maximum dial deflection after 10 minutess wacorded. The procedure was done at different
temperatures of 60°C, 70°C, 80°C, 90°C and 100t@dch of the respective mud samples.

2.5Mud Filtration Properties

The Standard filter press was used. The dry paet® dirst assembled in the correct order: base kdgher
gasket, screen, a sheet of filter paper, rubbétegand cell. The cell was secured to the basendgphen filled
with the mud sample to %" of the top. The entiré was then set in place in the press frame. Thecap was
placed on the cell and the unit secured in pladh Wiscrew. A dry graduated measuring cylinder piaced
under the filtrate tube for filtrate collection. Nithe aid of the regulator T-screw the valve wasdly opened
to the filter cell at 100 psi pressure for 30 ma@witThe volume of the filtrate in the graduated sneag cylinder
was then recorded as the filtrate loss in 30 miuide filter cell was then removed and filter caiekness
determined. This procedure was then repeated lftteamud samples.

3. Discussion of Results:
3.1 Effect of Additives on the Density and pH Values of Mud Samples

In Table 3.1, as the weight content of the ricekhwas increased from 59 to 25g (samples B to Exethvas a
significant increase in the mud densities compaoeithe density of sample A. Similar pattern waseobsd for
the saw dust as its weight increased from 5g to(8&mple G to K), there was a corresponding ineréashe
mud weights or densities relative to the densitgarfiple A. However, the densities of rice husk fdated mud
were generally higher than those formulated usawdsist under the same prevailing conditions. Thevaldes
of the mud samples became slightly acidic with addition of 5g to 25g of rice husk (samples B toAR)ile

with the addition of same quantity of sawdust, ghevalues became slightly alkaline.

3.2 Effect of Additives on the Viscosities of Mud Samples

The effect of additives on the viscosity of the lmdised mud relative to the blank sample are asagisp — rice
husk (Figs3.2 — 3.4), sawdust (Figs3.5 — 3.7), doatilon of rice husk and sawdust (Figs3.8 — 3.1@) without
any additives or blank (Figs3.1). Generally, vistes for all the samples tend to decrease as teatpe was
increased. The effect of rice husk additive produkigher viscosity effect than all the other addi. It was
observed that the higher the quantity of rice hadkied the higher the viscosity of the mud sampfes.
instance, for sample F in which 4.7% addition eerhusk was made, the viscosity variations were 230,



Journal of Energy Technologies and Policy www.iiste.org
ISSN 2224-3232 (Paper) ISSN 2225-0573 (Online) oy
Vol4, No.2, 2014 [

220, 210, 200, and 190 cP measured at differemeeatures of 60, 70, 80, 90, and f@0respectively and 600
rpm viscometer speed. In contrast, 4.7% sawduditiad to mud sample K, marked decrease in visiassit
measured under the same conditions were obser8ed37 65, 60, and 55 cP at temperatures of 6087090,
and 100°C and 600 rpm viscometer speed. A combination @fitte husk and sawdust gave viscosity values of
97, 86, 80, 76, and 71 cP (in between that of ite husk and sawdust) under the same set of condlitilt
becomes obvious from the foregoing that rice hiss&raadditive to drilling mud would act as viscysify agent
while the sawdust could be used as a viscosityaiaduagent.The gel strengths of sample B to F moderated
with rice husk were generally higher than the mathgles G to K moderated with sawdust at 0.9 t0%.7
addition respectively. For all the samples theggedngth generally decreased as the temperaturénezsised
from 60 to 100C. The gel strengths at 10 seconds were also ggnbigher than the gel strength at 10 minutes
for all the mud samples. As temperature of the samples increases from 60°C to 100°C, the visess#ind of
the mud samples decrease. Also the plastic vigcosithe mud samples reduced as temperature wesaised
from 60°C to 100°C. The filtration tests for the dréamples were carried out at 100 psi. In tabletBe2filtrate
loss for each of samples B to F was generally law@npared to the blank sample A. In contrastfittiate loss

for samples G to K was more compared to samples B tt was observed that as the filtrate lossdased for

all the mud samples as temperature was increddedmud cake obtained from sample B to N was theesas
that of sample A. The texture of the mud cake wvedisasxd porous.

4. Conclusions

Based on the lab experiments and data analysiedavut in this research work, the following corstins are
drawn as follows:

Rice husk added to the mud increased its densjilastic viscosities and apparent viscosities. dden
the rice husk can be used as a viscosifier andghwg agent.

Saw dusk added to the mud produced lower effectenisities and viscosities compared to the rice
husk.

The results show that rice husk can be usedratidh loss additive in oil-based mud but it wiked
some modifications to attain the desired mud chkskmess.

The mud cake measured was 0.05cm which is ligleabse the additives could not stick to the oil-
based mud.

An increase in temperature resulted to increadétration rate of the oil-based mud.
Addition of rice husk reduced the pH value tendimgards acidic mud.

Increase temperature results in decrease in phastiosities, apparent viscosities and gel stfenfan
oil-based mud.

Generally the use of naturally occurring additivesh as sawdust, rice husk and many others shaild b
encouraged, further researched and included itindrifluids production by mud engineers. They hadke
capability to replace some of the synthetic muditadss being currently used. The benefits derivahie
enormous and attractive which; include compatipiith the environment, lower overall investmenstelean
environment from the use of environmental wasteenwls, readily biodegradable and less toxic to dom
operators.

Limitations:
The research was carried out in a typical laboyasetting and thus was difficult to completely slata down-
hole conditions of the investigated properties.
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Table 2.1: Weight Variation of Rice Husk and Sawddditivesin Oil Based Mud Samples

Mud Samples A B C D E F G H I J K L M N

Rice husk () 0 5 10 15 20 25 O 0 0 0 0 5 10 10

Sawdust (g) o o0 0 O O O 5 10 15 20 25 10 10 5

Table 3.1: Densities and pH of Formulated Mud Saspl

Samples A B C D E F G H | J K L M N
Density 9.30 9.50 9.90 10.00 10.20 10.00 9.60 9.60 9.70 9.80 9.80 9.60 9.80 9.60
pH 7.92 6.71 6.72 6.21 6.04 6.11 9.47 7.61 7.65 7.86 .86 7 8.68 8.34 8.35
Table 3.1: Yield Point, Plastic and Apparent Visties of Selected Mud Samples

Temperature®C) Sample 60°C 70°C 80°C 90°C 100°C

Plastic Viscosity (cp) 26 20 21 19 8

Yield Point (Ib/100f%) A 42 65 42 34 46

Apparent Viscosity (cp) 47 52.5 42 36 31

Plastic Viscosity (cp) 20 19 18 14 10

Yield Point (Ib/100ft3) B 70 69 62 59 55

Apparent Viscosity (cp) 55 53.5 49 435 37.5

Plastic Viscosity (cp) 55 60 59 55 55

Yield Point (Ib/100ft3) F 120 100 92 90 80

Apparent Viscosity (cp) 115 110 105 100 95

Plastic Viscosity (cp) 11 11 13 13 11

Yield Point (Ib/100ft3) G 76 60 49 37 33

Apparent Viscosity (cp) 49 41 37.5 31.5 27

Plastic Viscosity (cp) 13 7 13 11 18

Yield Point (Ib/100ft3) L 67 71 50 40 23

Apparent Viscosity (cp) 46.7 425 38 31 29.5
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Table 3.2: Filtration Properties of Selected MudnBkes

Filtrate @ Sample Water Volume Oil Volume Total Volume Cake Thickness

T°C (ml) (ml) (ml) (cm)
60 55 155 210 0.05
70 68 160 228 0.05
80 A 73 173 246 0.05
90 77 180 253 0.05
100 83 191 274 0.05
60 48 89 137 0.05
70 51 93 144 0.05
80 E 54.2 96.8 151 0.05
90 56 100 156 0.05
100 61 110 171 0.05
60 485 129 177.5 0.05
70 55.3 140.2 195.5 0.05
80 H 58 146 204 0.05
90 63 153.2 216.2 0.05
100 72 164 236 0.05
60 40 102 142 0.05
70 48.2 116 164.2 0.05
80 J 53.6 127 180.6 0.05
90 60 134 194 0.05
100 69 143 212 0.05
60 54 124 178 0.05
70 59.8 133 192.8 0.05
80 L 67.4 142 209.4 0.05
90 70 150 220 0.05
100

76 158 234 0.05
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Figure 3.2: Viscosity Variation with TemperatureRite Husk Formulated Oil Based Mud (Sample C)
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Figure 3.3: Viscosity Variation with TemperatureRite Husk Formulated Oil Based Mud (Sample E)
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Figure 3.4: Viscosity Variation with TemperatureRite Husk Formulated Oil Based Mud (Sample F)
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Figure 3.5: Viscosity Variation with TemperatureSdwdust Formulated Oil Based Mud (Sample G)
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Figure 3.6: Viscosity Variation with TemperatureSdwdust Formulated Oil Based Mud (Sample 1)
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Figure 3.9: Viscosity Variation with TemperatureRite Husk and Sawdust Formulated Oil Based Mud
(Sample M)
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