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ABSTRACT 
Given changed policy of the mud drilling in recent years, mud performance is no longer the 
only factor considered in choice of drilling mud, but additional factors such as geology of 
the region, borehole design, costs, environmental impact, rock strength, pressure and 
temperature of borehole, production rate, and formation damage are also be important in 
the selection of drilling mud. Water-based glycol mud can be a viable option for replacing 
oil-based mud. The results of laboratory and field studies demonstrate that this 
environmentally friendly mud can improve the specific drilling problems; therefore, all 
practical aspects of this mud, especially the reservoir parameters that affect future 
production, preservation of reservoirs, and enhanced oil recovery (EOR) methods. The 
purpose of this paper was to investigate the effect of glycol drilling mud on reservoir 
parameters of Mansouri Oilfield, including formation damage, permeability, the yield factor 
of the well, and production rate, compared with other drilling muds. To this end, a number 
of the boreholes drilled using glycol mud and the adjacent boreholes that were drilled 
using other muds were selected, and the reservoir parameters concerned were calculated 
and analyzed using field data from operation and borehole test. The results of this study 
suggested a good relationship between the formation damage data and the reservoir 
production data. The results from analysis of borehole test data also suggested the good 
impact of glycol drilling mud on reservoir parameters of boreholes drilled using this mud, 
compared with boreholes drilled using other muds such as oil- and water-based muds. On 
the basis of the results and the environmental problems of oil-based mud, it can be claimed 
that glycol mud would be a good replacement for this mud. 
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INTRODUCTION 

 

 The environment is very huge and complex combination of various factors that have been formed in a 

gradual process of evolution of the organism and constituents of the earth surface, thus having been affecting 

and affecting by human activities. Drilling industry is one of the main parts of the oil industry, and one of most 

specialized industrial activities worldwide. Valuable measures have been taken so far to reduce the 

environmental pollution caused by the drilling mud (drilling fluid) by replacing oil-based mud with glycol mud. 

Most researches have been focused on environmental performance, drilling and borehole stability conditions, 

particularly shale stability. In previous researches,the possibility of replacing glycol mud for oil-based mud in 

the oilfields of Iran have been studied. In addition, the effect of preventing the swelling of glycol mud has been 

evaluated by testing (sorting and comminuting shale fragments by hot rolling) (Darley, 1988) Most drilling 

muds are made of particles such as clays, mud weighting agents, and drill cuttings. High pressure of drilling 

mud – which must necessary exceed reservoir’s pressure to prevent the blowout) pressures the mud particles to 

penetrates and fill the pores of the rocks, as a result of which a filtrated layer of mud forms on the surface of the 

borehole wall. After start of production, as pressure conditions change, and mud flows these very fine particles 

are not easily removed from the surface of formation, causing formation damages. At the start of drilling, the 

drilling mud is chosen according to the drilling costs, which the method is typically used for fast drilling. When 

drilling the oil shale, the main issue is how to maximize the yield of the well, although this may slow down 

drilling operation (Aston, 1944). Given great efforts to replace oil-based mud with glycol mud by National 

South Oilfields Company, in this study, first the use of glycol mud in in the oilfields of the said company 

(especially the Ahvaz) is briefly described. Next, using well test data and the results from interpretation of such 
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data using geophysics, petrophysics software, parameters like yield factors of the wells, permeability, skin 

factor, and production rate of the boreholes drilled using glycol mud were analyzed, and compared with 

corresponding values from the adjacent boreholes. 

 

Glycol Mud: 

Chemical Composition: 

 Glycols range from simple diols in which two hydroxyl groups are placed on two different carbon atoms to 

very so complex polymer systems such as polyethylene oxide copolymers or polypropylene. Polyglycols used in 

the drilling industry are colorless form, light brown or yellow (Baker Hughes INTEQ, 1999). 

 

Properties: 

 Water solubility of glycols decreases as their molecular weight increases. Therefore, glycols with a lower 

molecular weight are more water soluble than ones with a high molecular weight. The best and most suitable 

molecular weight of glycols to be used as an additive to drilling fluid is one equal to or smaller than 1000. 

Generally speaking, glycols with a lower molecular weight are more suitable, because they can easily penetrate 

the shale matrix. Also, glycols with a lower molecular weight are liquid, and are easily mixed into the mud. In 

lower temperatures, glycols are water soluble, but their water solubility reduces as their temperature increases. 

The temperature at which glycol and water separate is called cloud point. It is because at this point, the former 

clear solution turns cloudy (figure 1). This process is irreversible. When the solution cools, glycol and water 

recombine, forming a clear single-phase solution. (Recommended Practice Standard Procedure for Laboratory 

Testing Drilling Fluids, 2000) 

 

 
 

Fig. 1: Variation of cloud point of glycol solution with salinity of solution and concen tration of the glycol  

content of the solution. 

 

 
 

Fig. 2: Cloud point of glycol solution. 
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Factors controlling Glycol’s Cloud Point: 

 Two main factors control glycol’s cloud point: salinity of solution, and concentration of glycol content of 

solution (increases of each of these two factors lowers the cloud point. Figure (1) shows the requirements of 

making an ideal drilling fluid, and technical and engineering mixing of glycol, as well as salinity level. When 

borehole temperature varies as a function of depth, cloud point of a glycol system can be modified so that 

optimized drilling is maintained. (Schlumberger, 1992)  

 

Cloud Point of Glycol Mud: 

 If glycol is well engineered, it will in solution form in all surface equipment. When glycol mud concerned 

moved down towards the well, it gradually becomes warmer until it reaches a temperature close to cloud point 

when exiting the bit. For example, temperature of mud at or near bit will be lower than that of adjacent rocks. If 

the cloud point of the system is between these two temperatures, then glycol will suddenly and very quickly 

deposit on the surface of drill cuttings, thus, creating a protective layer around each cutting, which prevents 

them from being hydrated when moving up in the borehole. When drill cuttings move up in the borehole, they 

gradually cool until the temperature of cuttings goes lower than cloud point of glycol, and consequently, the 

protective layer around drill cuttings go to solution state. Finally, undamaged drilling cuttings can be discharged 

from the surface (figure 2). (Environment Regulation, 2010)  
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Fig. 3: Cloud point of glycol mud. 
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Fig. 4: Mud’s weight vs. days of drilling. 

 

Field Efficiency Evaluation of Glycol System in South Oil Fields: 

 To evaluate efficiency of glycol system in drilling of boreholes in southern oilfields, the locations of the 

wells were selected according to the operational requirements, and current conditions, by National South 

Oilfields Company, in coordination with glycol system producer companies. In this research aimed at study of 

drilling of borehole in Manour Oilfield using glycol fluid as a substitute for oil-based mud by MI and PDF 
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Companies, for the purpose of studying efficiency and success rate of replacing glycol mud for oil-based mud, 

the 4 above said wells and the adjacent wells that use non-glycol muds were selected (Mansouri Well 72 used 

glycol fluid, Mansouri Wells 55 and 49 used oil-based fluid, and Mansouri Well 32 used water-based mud), and 

important parameters including depth of borehole, size of borehole, weight of drilling mud, drilling rate, loss, 

properties of drilling mud (FL, GEL, PV, VP, VIS), cost per barrel of mud, and cost per meter of drilling, as 

well as such problems as obstruction of pipes, collapse of walls, presence of logs coated by glycol fluid, as well 

as retrofit of borehole were studied. The results are as follows.  

 

0

10

20

30

40

50

60

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37

mi55

mi72

mi49

mi32

 
 

Fig. 5: Viscosity vs. days of drilling. 
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Fig. 6: Apparent viscosity vs. days of drilling. 
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Fig. 7: Yield point vs. days of drilling. 
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Fig. 8: Drilling fluid dehydration vs. days of drilling. 
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Fig. 9: Chlorine ion level (ppm) vs. days of drilling. 

 

Results of Diagram Evaluation: 

1. Drilling mud’s weight is set according to the conditions of the borehole, including the formation pressure, 

borehole depth and the condition of borehole wall; field observations showed that glycol drilling fluid was more 

stables in terms of weight, was less under affected by the formation. 

2. Yield point to plastic viscosity ratio represents the annular velocity of mud. According to the above 

diagrams, presence of glycol in the water-based mud system facilitates the transmission of cuttings through the 

annular space to the surface. 

3. Glycol fluid with pH of 8.5 - 9 creates the best conditions for corrosion control. 

4. Glycol fluid drilling requires less weight on bit, compared with water- and oil-based mud drilling, which in 

turn reduces torque fatigue and the risk of pipe break.  

5. Dehydration of glycol fluid is controllable within an acceptable range. 

6. Glycol fluid contains less chlorine ion, compared with the oil-based and water-based mud, and as a result, it 

causes less harm to the environment. 

 

Conclusion: 

 The results indicated that polymer water-based mud systems containing glycol was good for both Asmari 

and Ilam shale, creating a stable structure in them. Also, the results showed a close race between glycol fluid 

properties and oil-based mud in terms of rheology and stability of the shale. Non-flammability, environmental 

friendliness, lack of health risks for people who are in contact with the fluid are among the advantages of the 

glycol mud. In case of weak and low-pressure formations, use of water-based and glycol mud systems is subject 

to limitations in terms of density, because the minimum possible density of water-based and glycol fluid is 65 

pcf. Most of the glycol fluids cause less harm to the environment because they are made of natural polymeric 

materials.  
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