Research of the properties of potassium format for the preparation of
drilling fluid

V.V. Bohoslavets (Ivano-Frankivsk National Technical University of Oil and Gas), V.I. Kolisnyk (lvano-Frankivsk National

Technical University of Oil and Gas), *V.I. Hrymanyuk (Ukrgasvydobuvannya), Yu. Voloshyn (Ilvano-Frankivsk National
Technical University of Oil and Gas)

Potassium formate Is a potassium salt of formic acid with the formula HCOOK. In its pure
form, 1t Is a white fine crystalline powder. Potassium formate Is widely used as an water
solution as a drilling and completion fluid.

Assortments of reagents are prepared In volume ratios of components (%): potassium formate
20-75 and water 25-80; sodium formate 20-50 and water 50-80; potassium formate 10 — 90,
sodium formate 10 — 50 and water by weight up to 100.

Reagents based on potassium and sodium formates can be used to adjust the properties of
technical fluids, which contribute to:

Inhibiting unstable clay rocks and increasing the stability of well walls;

Increasing the thermal stability of the polymer and the thermal stability of technological fluids
at high temperatures;

Increasing the density of the technological liquid and reducing the content of the solid phase;
reducing the negative impact on the environment compared to chlorides (KCI, NaCl, CacCl,),
which are widely used in technological fluids;

Improving the lubricating properties of technological fluids, which allows them to be used for
wells with a large deviation from the vertical, etc.

Special technological fluids: fluids for strengthening rocks in order to maintain their

stability in the conditions of occurrence. Strengthening technology can be used during the
iIncubation period (before the onset of complications) of potentially unstable intervals by
iInstalling baths; liquids for the stuck pipe prevention contain reagents that are aimed at

changing the properties of the filter crust and olil seal in the area of adhesion, reducing friction
and pressure.

Formulation of drilling fluid based on potassium formate

Reagent Contents | Units of measurement Function
Potassium formate 0,80 m3/ m?3 Drilling fluid additive, weighting
agent, clay inhibitor
Potassium carbonate 4 Kg/m? pH buffer
Calcined soda 5 Kg/m? pH buffer
Caustic soda 0,5 Kg/m? pPH reqgulator
Duo-vis 2,5 Kg/m? Structure former
Pac HV 2 kg/m?3 Reducer of filtration
Pac LV 4 kg/m?3 Reducer of filtration
Modified starch 16 Kg/m? Reducer of filtration

Initially, our goal was to prepare drilling fluid based on the reagent provided by
the Customer. At the same time, difficulties arose due to the high
concentration of potassium formate and the low solubility of Duovis
biopolymer and PAC LV and PAC HV polymers. The mixing took place for 2-4
hours and the drilling fluid was foamed.

@ Monitoring™ 22

Kyiv, Ukraine



Technological properties of biopolymer drilling fluid

Properties of drilling fluid State standard Units API Units

Density of the solution 1450 kg/m? 1,45 g/cm 3
Conditional viscosity 72 sec 150 Marsh, s

Gel strength 10 sec 53 dPa 11 Ib/100ft 2

10 min 76 dPa 16 Ib/100ft 2
Effective viscosity (AV) 77 mPa -sec 77 cP
Plastic viscosity (PV) 48 mPa -sec 48 cP
Yield piont (YP) 276 dPa 57 Ib/100ft 2
Filtration 3 cm?3/30 min 2,3 mL/30 min
Mud cake thickness 0,5 mm 0,5 mm
Friction coefficient of the filtration cake 0,1152 0,1152
Bottomhole filtration (HTHP) - cm?3/30 min 12 ml/30 min
Fluid temperature 27 °C 27 Deg C
oH fluid 10,2 10,2
Rheological properties
Rheological model Herschel-Bulkley
Gel strength 1, MNa 5,587
Measure of consistency k, Pa-secn 1,176
Non-linearity index n, 0,587
Properties of the filtrate

Density 1,35 g/cm 3
pH 9,7
Alcalinity (Pf/Mf) 0,1/0,1 ml/I
Pm 1,18 mil/I
Concentration of Cl - 6500 ml/l
Concentration of Ca** 320 ml/l
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Interphase tension at the phase interface between the quenching liquid filtrate and the oll of
the Yaroshivskoye field:
sea for density 1180 kg/m?3; for density 1380 kg/m?
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