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GELLING OF “SALT WATER” DRILLING MUD

DESCRIPTION:

Consistent high-yield quality has established Attapulgite
(specially-processed Attapulgite clay) as the preferred gel-forming
product for drilling fluids whenever ionic contamination from
materials such as salts, gyps urn, sea water, cement, etc. is
encountered or anticipated. During mechanical mixing with the
makeup water, Attapulgite particles are dispersed and interact
with each other to form a stable gel structure throughout the
liquid. Due to Attapulgite’s special properties, the makeup water
used may be fresh, brackish, saturated with salt or it may contain
either gypsum or cement. Furthermore, drilling fluid made with
Attapulgite shows little change in theological characteristics of
salt beds, gypsum deposits, cement and magnesium sulphate
deposits are encountered during drilling.

RATE OF YIELD DEVELOPMENT:

The efficiency of field equipment used for mud Preparation
(pumps and mud guns that recirculate the fluid through a mud
pit) varies considerably, which can seriously retard the rate of
obtaining maximum yield. With clays that are difficult to gel, the
gun discharge orifice is often choked and or longer gunning times
are required to develop adequate gels. Certain clays develop yield
more rapidly and easier than others.

This property can be demonstrated by using the API yield test and
mixing for 5, 10, 15 and 20, minutes. Twenty minutes is the API
specified mixing time. Testing has shown that Attapulgite has a
rapid rate of yield and plateaus at maximum yield in short mixing
times.

DOWN-HOLE CONTAMINATION:

During drilling, formations are often encountered that contribute
Cl -, and Ca + 2 ions to the drilling mud system. In drilling fluids
where Attapulgite has been used as the gelling agent. The fluid
exhibits a much better viscosity stability than do mud’s based
on Wyoming bentonite. To demonstrate this fact fresh water
gelled with Attapulgite and Wyoming bentonite was deliberately
contaminated with gypsum: Fann viscosities and water losses
before and after contamination were performed for comparison
purposes.

The bentonite mud contaminated with gypsum initially increased
in viscosity, gel strength and yield point. During further
circulation, water losses started to rise and the bentonite
agglomerated as it reacted with the CA+2 from the gypsum
causing the mud to decrease substantially in viscosity. The

Attapulgite mud, on the other hand showed much greater stability.
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RHEOLOGICAL PROPERTIES OF ATTAPULGITE
GELLED FLUIDS:

Relatively low concentrations of Attapulgite develop high
viscosities in aqueous liquids. Under shear forces, Attapulgite
gelled aqueous liquids exhibit high apparent viscosities at low
shear rates and lower apparent viscosities at higher shear rates.
In short, they exhibit a rapid increase and return to high viscosity
levels as shear stress is reduced.

A series of viscosity tests were completed revealing the thixotropic
character and recoverability of the Attapulgite gel solution,
indicating that (1) at a constant shear rate the system becomes
more fluid over a period of time and (2) as shear rate decreases,
apparent viscosity increases.

In fresh water and contaminated water systems, Attapulgite gelled
fluids can be modified in their rheology by the addition of other
materials.

ADDITIVES USED IN ATTAPULGITE DRILLING
MUD’S:

Attapulgite is compatible with all the various ingredients normally
used in the preparation of drilling fluids included with this list of
additives, but not limited to them are pH adjusters. Dispersants,
thinners, corrosion inhibitors, biocides, weighting agents, shale
dispersion inhibitors, lubricants, lost circulation materials,
surfactants, water loss control products etc.

Surfactants of the non-ionic and anionic types have been
employed as emulsifiers, foamers, defoamers, dispersants,
wetting agents and lubricants in Attapulgite gelled drilling fluids.
And cationic surfactants have been used along with Attapulgite
as thickeners of water-in-oil invert emulsion mud’s and in clay-
thickened, oil-type drilling fluids. In such applications, Attapulgite
can either be pretreated with the cationic surfactant to prepare
organophillic clay or the clay and cationic surfactant can be added
separately to the fluid for interaction during agitation.

The superior high-yield qualities of Attapulgite make it the most
widely used gelling agent for ionic-contaminated drilling mud’s

Attapulgite is also recommended as the gelling agent for oil
emulsion mud’s (as a secondary emulsifier) low solids mud’s,

completion mud’s, work over mud’s and packer mud’s.

The superior high-yield qualities of Attapulgite make it a suitable
product for grouting in areas of ionic contamination. Heavier

(& e)

www.CETCO.com



TECHNICAL DATA

ATTAPULGITE
GELLING OF “SALT WATER” DRILLING MUD

concentrations of Attapulgite are needed for grouting applications. PACKAGING:

Attapulgite is packaged in 50 Ib multi-wall bags, 50 bags per stretch
Recommended application rates for Attapulgite as a drilling mud wrapped pallet.
and as a grout are listed in the chart below. Higher concentrations

of ionic contamination may require more Attapulgite.

APPLICATION  POUNDS PER 100 GAL OF WATER

Drilling Mud 50 Ibs. Attapulgite

Grouting 75 Ibs. Attapulgite
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