
DOI: 10.31265/atnrs.777 

4 

Karl Ronny Klungtvedt1, Arild Saasen2 

1European Mud Company, NO-4033 Stavanger, Norway 
2University of Stavanger, NO-4036 Stavanger, Norway 

ABSTRACT 
Water-based drilling fluids are often prepared by combining polymers for viscosity and 
filtration control and salts for inhibition and density into a freshwater or seawater base fluid. 
For certain drilling operations, the desired drilling fluid density may limit the potential 
concentrations of salts, whereas high temperature stability may still be required. In the following 
the interaction effects between polymers, salts and cellulose based particles on fluid viscosity 
and fluid loss, and any implications for optimising recipes for low density water-based drilling 
fluids are presented.  

INTRODUCTION 
Drilling of depleted hydrocarbon reservoirs and geothermal wells in some cases have common 
challenges. For depleted reservoirs, the drilling fluid density is normally kept at a minimum in 
order to reduce the differential pressure during drilling, and thereby prevent effects such as 
induced fracturing and lost circulation. High shear rate rheology has been found to impact fluid 
loss into natural fractures, as a higher viscosity reduces the flow into the fractures1. 



Geothermal wells are conventionally drilled with water-based drilling fluids and are 
exposed to high temperatures, giving a high risk of polymer degradation and drilling fluid 
instability2. An increased understanding of how the temperature stability of polymers vary with 
the presence of other chemicals in the drilling fluid is thus of great importance. Xanthan gum is 
an anionic polysaccharide typically used as a viscosifier in water-based drilling fluids. Its 
temperature stability is dependent on the other chemicals in the drilling fluid, but 120°C is often 
considered at as limit beyond which it starts to degrade3. Polyanionic cellulose (PAC) is another 
anionic polymer, but in contrast to xanthan gum it is primarily used as a filtration control agent 
and secondary as a viscosifier. Another commonly used filtration control agent is starch, which 
is a polysaccharide. These polymers interact through electrostatic forces, hydrogen bonds and 
entanglement in aqueous solutions, thereby impacting the fluid viscosity.   
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TABLE 1: Materials used in the testing 

 

Xanthan gum 





4 





4 





4 



Comparison of fluid loss and fluid viscosity changes 
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TABLE 2: Fluid loss and viscosity parameter correlations 

TABLE 3: Changes in rheological parameters with inclusion of degradation rod 
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