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ABSTRACT 
Oil-based drilling fluids are often used to drill geothermal or petroleum wells in hot 
locations. These fluids normally consist of dispersion of organophilic clays in water-in-oil 
emulsions. If loss of fluid to the formation is expected, fibres or other additives for fluid loss 
prevention are added. 

In the present article results from a study showing the effects of the additions of weight 
materials and asphaltic resin-based fluid loss prevention additive on rheological properties of 
the drilling fluids are shown. These results show the complex behaviour of the mixture of these 
particulate materials into emulsions. Filtration control is measured in a pressure cell where the 
flow goes through filter paper with 11 and 22 microns opening. 

INTRODUCTION 
Drilling of hydrocarbon reservoirs and geothermal wells can in some cases have common 
challenges. Geothermal wells are normally drilled with water-based drilling fluids that are 
exposed to high temperatures, giving a high risk of polymer degradation and drilling fluid 
instability1. Frequently when drilling petroleum wells and in some situations for the geothermal 
wells, sections of the well will penetrate reactive formations containing shales and clays, 
making use of oil-based drilling fluids the best option. Also, if the temperature of the drilling 
fluids exceeds some 120-140oC oil-based systems may provide a more stable situation. To 
describe the viscosity of drilling fluids during flow in annular wellbores, the shear stresses at 
shear rates less than 250 1/s should be considered2. For flow into natural fractures the situation 
is different. A high viscosity at high shear rates has been found to reduce the flow into these 
natural fractures3. 

In the following it is presented the assessment of the effect of some additives on fluid loss 
of oil-based drilling fluids. A major effect in prevention of fluid loss, independent of choice of 
fluid loss material, is the contribution of the water droplets.  The impact of water is beyond the 
scope of the current assessment. In the following the objectives have been to assess the effect 
of barite as weight material and a commercial asphaltic resin as fluid loss additives. The findings 
are described, including their effects on viscosity. The fluid loss data was obtained following 
the industry standard API 13B where the fluid loss filter cake was constructed onto filter paper 
in a filter press.  The filter paper porosity openings were 11 or 20 microns. 



RHEOLOGICAL MODEL USED FOR ANALYSING AND COMPARING THE 
DIFFERENT FLUID COMPOSITIONS 

 

(1) 

MATERIALS USED FOR TESTING AND TEST PROCEDURES 

TABLE 1: Composition of the reference drilling fluid (i.e., without barite nor fluid loss agent)  
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TABLE 2: Composition of the drilling fluids 

RESULTS AND DISCUSSIONS 

Fluid loss measurements 

 

FIGURE 1: Fluid loss as function of barite concentration. 



                
    

 
 

                

 
   

FIGURE 2: Fluid loss as function of Fluid Loss Additive (FLA) concentration. This FLA is a 
commercially available asphaltic resin. 

FIGURE 3: Plot of flow curves for fluid with 3 barite concentrations. No Fluid Loss Agent is present 

Viscosity of additions 
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FIGURE 4: Plot of flow curves for 3 concentrations of Fluid Loss Agent. No barite was added. 

TABLE 3: Herschel-Bulkley parameters for the tested fluid compositions. 

CONCLUSIONS 
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