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The main objectives of this experiment were to measure the sand content of a mud sample using a
retort system and a sand content kit, use a filter press to simulate the butldup of a filter cake in a
drilling system, az well as evaluate the quality of a filter cake on the basiz of thickness, texture,
and amount of titrate. These objectives were achieved by performing a filter press, extraction of
mud sclids using a retort, and sand content test of a base mud zample. Graphical analyzis of filter

press values as well as explanation regarding the difference between the concept of retort testing
and sand content are dizcusszed in this report.

“On mv honor az an Aggie I have nerther given nor received nnauthorized aid on thiz academic
work.”



Executive Summary:

The mam chjectrires of this laboratory were to recoenize the affects of hime, salt, and sypsum treatment on a dnlling
fhmd as well as measure alkalnity of a mud vame pH sticks. Thess were achieved by collectng viscosity readimgs at
vanous speads using a viscometer for sach of the thres additrres/contanminants tested Thesa data collactions were
repeatad every time the mass of additrve m the base mud sample was mcrezsed mn addihon to the recording of therr
specific vield pomts and 10-second gel strensths. After sach imcreasze, pH sticks were used to measurs the relative
acidity or basiaty of the dnllme flmd. The mam conclusions mvolve how each of the additrves/contamnants used
affect the pH of dnllms rud as well as how they a.ﬂ*ecta]:lpar&uh 1scosify. These observations can be used to conclude
how each of the three substances can be considerad additives 1n one circumstance, but contammants m another.

Conclusions:
* pH can be used to help determune an additive/'contamanant effects on dnlling fhuds
o High pH flnds help neuiralize lugh acidity gases that can be present mn certamn dnlhne condihons.
o High and low pH flmds can both be comrosrre, which can canze damage to dnlling equipment.
»  Addition of lime to drilling raud causes a rapd rate of merease for pH levels, gel strensth, and viscosity
«  Addithion of gvpsum to dnlhng muod cansss 2 moderate rate of merease for viscosity and gel strenzth. 2z well
az a slow decreaze m pH levels.
»  Addihion of salt fo dnllimg muod causes a slow rate of merease for viscosity and gel strensth, as well as a
moderate dacrease m pH levals.

Results and Discussion:

The affacts of hme on dnllng mud wera analyzed through studyving the rtheclozecal changes to yield pomnt, vscoaty,
and gel strensth which were measured by the viscometer m laboratory. The muhal vield pomt of the 400 cc base
dnllmme mud sample was bebaween 3 and 3.3, but after the addition of 1.3 grams of lime, the vield point drastically
mcreased to nearly 100, Addine another (.5 grams mereasad the vield pomnt to approxamatel 130, which identifies 1t
as a non-Newtomian fhmd. This lagh yield pomnt allows a hme saturated dnlhing flnd to -u5]:-|=_fnd cuthnes from the
dnll bit extremely weall. This 1z due to having a higher viscosity than that of a flmd wath a similar density and lowrar
vield pomt hke water. However, it was obzerved durmng the mpane process that any amount over the tippinsg pomt of
1.0 grams of lme m 400 cc of base mud, vielded a flmd which did not nux proparly and had the conzistency of
puddmg. In a dnlhng scenano, this can slow or cease the dnllms process wiich makes lme both an additrve and 2
contarmnant  The lab sroup was first tasked wath recordms viscometer readimgs for the addmion of hme o a2 400 cc
zample of base dnllinz mud. Thess readings were performed mn descending order from 800 rpm to & rmp, and repeated
after evary meremental addibion of lime. The laboratory handout mifizlly required the addihion of lime to the basze
mud sample 1 2 gram mmcrements, however prevacus lab groups determuned this produced a flmd too difficult to
properly analvze using the viscometar.
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Fie. 1: Apparent Viscosity (i) v=. Amount of Contarmnant’ Additrre for Lime Addihon



S0 the merement was chanzad to (.3 grams af a time 1 order to produce more rehable viscometer data. The apparent
viscosity was caleulated for all of the flmds tested using Eq. 1, and mvohres dindmg the viscometer raading at 600
rpm by 2. The apparent viscosity was plotted azainst the amowmt of lime added to the base mud and 1s represented 1n
Fig. 1.
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The fizure represents two separate laboratory groups data, and 1t 1= evadent after the addition of 1.0 grams of hme to
the 400 cc base mud, apparant 11scosity bemins to mmcrease m large increments. This furthers the groups predizposition
that lime has a tippme pomt between an additive and a contammant.  If the lme content 1 2 rnd exceeds this tippms
pomt, the rmud will havre too lngh of a viscozity to efficiently pump, hence temporankby enippling the drilhng operation.
One of the key benafits of usms lime as an additrve 1= 1te abality to neutralize lnghly acidic gases such as H. 5 which
can be present when dnlling into reseryoir rock. This 1z due to lme’s bazifying affact when added to dnllme mud and
1= reprasentad i Table 1. The table follows the same incremental addition as the viscometer tests, and helps present
lme’s alihty to guckly mereasa the pH of a dnlling mud.

Table 1: pH Levels for Lime Addition

Amount of Contaminant/ Additrre () 0.5 1 15 2
pH (paper) Tnal 1 9 115 12 13
pH (paper) Tnal 2 8 12 13 14

The table indicates the starting pH for the 400 cc Eam;lle n-fhaaemd\ﬁlsamund"' and after the addrhon of 2.0 grams
of lime, the pH reading jumped to between 13 and 14, Thas relates back to the ongmal predisposition that lime has 2
tippmz point between an addifrve and a contammant. A mud with too ligh of 2 pH can be comrosnre and severely
damare dnllme aqupment, but a dnlhns mud wath too low of a pH wall not be abls to properly neutralize the deadly
H, 5 gases common m most dnlhing scenanos. Ancther charactenstic of the mud pertams to the 10-second gel strensth,
which 15 determmed by measunng the wscoaty of the flmd after tt sits undisturbed for 10 zeconds. This data was
recorded and plotted after each meremental addihon of hime for both sroups and 1= depuictad m Fae, 2.
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Fig. 1: 10-zac Gel Strength vs. Amount of Confaminant’ Addrree for Lime Addition
The zal strensth vs. lme content fisure closely resembles the trend of Fiz. 1, m that the gel strensth drastically
mmmaﬂametbanlﬂmnfhm&nmadd&dmthemccbasemudﬂmpla Thiz agan presants the 1dsa
that there 1= a pomt at which lime becomes more of 3 contaminant than an additive, because toc hugh of a lime content
eenerates a gel strength which 15 meredibly hard for a pump fo overcome and resume circulahon. The gel strength
tasted mn thiz particular lab only testad the fhmds behanior after 10 seconds of stataty, whereas 1n a real hife dnllines
scenano, dnllng flmds can stand stabic for mumites to hours. Lime can serve its purpose as an additive m thas
laboratory below levels of 1.0 gram per 400 cc of base mud, m confrast fo 1t= contammant beharaor near and beyvond
1.5 grams per 400 cc of base mud. Lime’s addifrve behannor based upon the data collected for this laboratory settne

consist of 2 pH range of 7 to 11.3, an approsamate apparent viscosity of 6.73 (cp), and a gel sfrensth betwean 3 1u::r:-l




