
FILE NAME: Drilling Muds (DRM)

DATE: 1940 Sept 10 

DOC#: DRM001

DOCUMENT DESCRIPTION: US Patent - Drilling Fluid Composition



Patented Sept 10,1940 2,214,366

UNITED STATES PATENT OFFICE
2,214,366

DRILLING FLUID COMPOSITION
John W. Freeland, San Francisco, and Harold T.Byck, Berkeley, CaHf., assignats to  Shell De­velopm ent Company, San Francisco, C alif., a  corporation o f Delaware

No Drawing. Application February 23,1939,Serial No. 257,972
6 Claim s. (CL 255—1)

This invention pertains to the drilling of oil wells, and relates more particularly to a  method and composition for preventing or minimizing the loss of drilling fluid from the well into the '5 formation.An essential feature of rotary drilling is the use of a  drilling fluid or mudflush, consisting of a  colloidal suspension in  a  suitable liquid of a material such as clay, sometimes weighted down 
10 with additional comminuted heavy material such as barytes, galena, red lead, etc. 'The functions of the mudflush are to lubricate the  bit, to carry the cuttings up to  the surface, to  keep down, the formation pressures, and to  16 form on the walls of the borehole a  sheath capa­ble of preventing or minimizing the penetration of the mudflush into the formation, and its loss therein.As the mudflush Is circulated in the borehole 
20 under a  pressure generally exceeding th a t of the formation, its liquid component, together with the smaller colloidal or solid particles suspended therein, flows into the  formation through the interstices, passages and pores between the 
25 grains of the  formation sands. The larger clay or solid particles, however, become arrested be­tween adjacent sand grains and act as plugs, de­creasing the area of the flow passages therebe­tween, and allowing smaller clay particles to 30 become In tu rn  arrested and to act as plugs in said passages. A mudflush of good plastering properties quickly forms In this manner a  sub­stantially liquid-impervious mudsheath on the walls of the borehole.
3fi In  many cases, however, the formation of the sheath, or the failure of the  latter to be formed depends less on the plastering properties of the mudflush than on the structural properties of the  s tra ta  traversed by the well.
40 Thus, in formations having Assures or crevices, and especially in low pressure, coarse-grained, porous formations, the solid particles ordinarily present in the mudflush easily pass through the interstices between adjacent sand or gravel grains 
45 without exerting any plugging action, with the result tha t large amounts of the mudflush are carried into the formations, causing a  loss of circulation, which may in turn  lead to the freez­ing of the drill string, the collapse of tite walls of 50 the borehole, or other undesirable consequences.In  order to cause a  sheath to be formed on the walls of the borehole opposite these porous for­mations, thereby effectively sealing them off and preventing loss of circulation, various methods 
55 and mudflush compositions have been developed

in  tiie art. Thus, i t  has been proposed to add to the mudflusbes materials such as mica flakes, cotton seed hulls, sugar cane fibers, sawdust, fish scales, and other substances having a  relatively large particle size and capable of serving as plugs 6 for sealing off the pores of a  coarse-grained for­mation.The use of these mudflush compositions entails, however, certain drawbacks, and does not always achieve the results sought, as will be shown here- 15 lnbelow. -I t  is, therefore, an object of this invention to provide a  method for sealing off coarse-grained porous formations by means of a mudflush hav­ing added thereto a  mixture of a  flaky and of a  M fibrous sealing materials, said mudflush being capable of forming a  thin substantially water- impervious mudsheath tenaciously adhering to the walls of the borehole.I t  is  also an  object of this invention to provide 20 for this purpose a  mudflush in  which the flaky and the  fibrous materials added for sealing pur­poses are of mineral nature and are not suscepti­ble to attack and disintegration by acids used in treating oil wells. 25Experience has shown tha t one of the most effective materials which may be added to  drilling fluids to improve their plastering properties is mica. The use of mica has given especially favor­able results in sealing off oil-bearing layers, to 30 prevent the drilling fluid from penetrating into and decreasing the permeability and the produc­tivity of said oil-bearing layers, as explained in Patent No. 1,807,082 to  Boynton.The particular effectiveness of mica in  this case 35 may be ascribed to the fact tha t the waxy, paraf­finic or asphaltic m atter usually accumulating at the walls' face in producing zones causes the mica flakes to  become embedded therein and to ad­here tenaciously to said walls, while also serving 40 as a  sealing agent between separate flakes, and between flakes and formation sand grains, where­by a  substantially fluid-impervious sheath is formed.I t  must, however, be noted tha t the need for a 45 sealing material in mudflush for preventing loss of circulation, or for regaining circulation usually arises in  connection with porous layers traversed before the producing zone is reached. Attempts to  seal. off such coarse-grained, low pressure 50 strata  by means of a  mudsheath formed of a drilling fluid comprising mica have commonly met with failure, since no perfect fluid-impervi­ous seal can be established between the hard, ir­regularly-shaped sand grains of the formation 55
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and the equally hard  and Irregularly-shaped mica 
flakes, In  the same manner as no liquid or gas- tight seal can be formed between two imperfectly machined metallic surfaces, unless a  gasket is 

5 provided therebetween.I t  has now been found th a t the material which is most perfectly suited to be used In combination with mica for sealing off such coarse-grained, porous formation is asbestos.10 According to the present Invention, whenever it  Is desired to regain lost circulation, or to pre­vent loss of circulation when drilling through a porous formation layer, there is added to the usual mudflush of normal colloidal properties a IS suitable quantity of preferably fine mica flakes, such as from 1% to 5% by weight, and approxi­mately the same amount of preferably long-fiber asbestos, the size of the mica flakes being of the order of .5 to 2.5 mm. and the length of the 
20 asbestos fibers being of the order of 2 to 6 cm. A mud comprising the above sealing materials quickly forms a  substantially fluld-lmpervlous sheath on the walls of the borehole, the mica flakes closing the interstices between the coarse 25 sand grains, and the fibrous asbestos exerting what may he described as a gasket action be­

tween the hard, irregularly-shaped sand grains and the hard mica fiakes in contact therewith to stop the flow of the fluid into the formation.30 The use of mica in combination with asbestos as sealing material possesses the following ad­vantages oyer the use for the same purpose of other materials:1. I t  forms a  mudsheath effectively stopping 35 penetration of the fluid Into any coarse-grained porous formation In cases where the use in  the mudflush of a single sealing agent, such as mica, or even of a  combination of two sealing m ate­rials, such, for example, as mica and flbrotex 40 (hashed cane sugar fibers) falls to effect such stoppage, as may be seen from the data, of Table I, obtained during experiments in  which a  coarse gravel pack was used to duplicate the effect of a  coarse-grained formation. A 75 lbs./cu., ft. 
45 Palos Verdes drilling fluid was used.

while substantially fluid-impervious, are of a  relatively very small thickness, since the  growth of the  sheath thickness stops the moment the mudflush ceases to percolate therethrough, and no further particles are deposited on the sheath 5 due to said percolation. On the other hand, materials such, for example, as a  mixture of mica with cane sugar fibers, which are not capable of totally stopping the flow of the  fluid into the formation, form mudsheaths continually grow- 10 ing In thickness. The formation of fluid-per­meable, excessively thick mudsheaths has In ad­dition to the disadvantage of a  continuing fluid loss, th a t of decreasing the  internal diameter of the borehole, which restricts the  cross-section 15. available for mudflush circulation and may lead to an ultimate freezing of the drill string.3. The th in  mudsheath formed under high pressures of mica and asbestos, which are both Inorganic substances comprising silicon com- 20 pounds and  having "a natural affinity for each other, possesses considerable mechanical strength and high powers of adhesion to the walls of the borehole, while the thick and porous m at formed of mica and any organic fibrous 29 materials adheres very poorly to the walls of the borehole, and can be very easily scraped off, for example, by the action of the drill string when the latter Is raised for replacing a  worn bit, or by the descending casing string when it is de- 30 sired to case off a  portion of the borehole, with the result th a t circulation may be lost a t this critical stage of the operations.4. Mudsheaths formed of drilling fluids com­prising mica and asbestos are not susceptible to 39 the action of acids and are therefore definitely superior to mudsheaths comprising organic com­ponents, such as sawdust, cottonseed hulls, shredded sugar cane, etc., which are easily dis­integrated by any accidental contact with acid 40 Intended to trea t an  oil layer, whereby not only the oil, but also the water production of the well may be increased by an  acid treatment. The useof a  mica-asbestos mudflush when drilling through a  porous or water-bearing layer over- 45
Table I

86 Sealing material added to  muddosh (percent by weight)

Amount «(Sold passed through sheath in  0. c. Thickness ofsheath Remarks
After 1 m . Alter 10 m .

formed

165 2.5% long fiber asbestos+2.6% mica— to 3S.0 17 m m _____ -Immediate shot-off; sheath penetrates grave] so that consolida­tion and good adherence result.
2 10.0 52.5 Slight penetrationo^mica into'formation? 8003 6% mica...... ........................................... ¿4.5 64.0 Too fragile to  mesa- ore.
4 6% fine flbrotex................................... 13.0

$00
68.0 SO m m _____ 8ta a n r a te h i& S  than  a^ive! w ltllb“  sUg * penetration, flltra 

Sheath entirely on top of gravel w ith no penetration or adhesion. Mo penetration of flbrotex. Slight penetration of mica.60 e 2,6% fine flbratei+2.5% m il»............. 07.0 150.0 2Si&2a__ _

I t  will be seen from .these figures tha t the use of a  mica-asbestos sealing mixture in the drilling fluid results in a  practically immediate shut-off, 
05 whereas th a t of practically any other material or mixture gives only a  delayed shut-off, whereby huge amounts of liquid are sometimes permitted to penetrate Into the formation before any sort of a sheath is formed on the walls of the bore- 
70 hole, and the filtration rate  is somewhat de­

creased. .2. Due to  the quick action of the mica-asbes­tos mixture in stopping the flow of the drilling fluid Into the formation, the sheaths formed 
7< with drilling fluids comprising these materials,

lying or adjacent an  oil-bearing sand will, on the other hand, give an  acid-resistant sheath which will permit the acid treatm ent to be applied to the well without the  necessity of taking elab- 99 orate and costly measures, such as the use of packers, etc., to limit the application of the acid to the desired oil-bearing horizon.I t  is obvious th a t in such case, after drilling through the water-bearing sands and penetrai- 70 ing into the oil-bearing formation, the  compo­sition of the  drilling fluid should preferably be modified to one capable of giving an acid-soluble sheath over the face of the oil-bearing forma­tion, such as a  drilling fluid comprising calcium in
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carbonate or any of the organic fibrous mate­rials mentioned above.

We claim as our invention:
1. In  the drilling of oil wells, the method of 

5 overcoming loss of circulation comprising thesteps of adding mica flakes and asbestos fibers to the drilling fluid, circulating the resulting composition in  the well in contact with the face of a coarse-grained porous formation, and caus- 
10 ing said composition to form a substantially fluid-impervious sheath on the face of said formation.2. In  the process of drilling oil well boreholes, the steps of circulating a  drilling .fluid compris-lg ing mica flakes and asbestos fibers in  the bore­hole while drilling through porous non-produc­

ing formations, causing an acid-resistant sheath to  be formed over the face of said formation, modifying the composition of the mudflush by 
20 adding thereto an  acid-soluble component while drilling through a  producing formation, where­by an  acid-soluble ¿heath is caused to form over the  face of said formation.

3. A fluid composition for forming a  mud- sheath over the face of coarse-grained porous formations traversed by a  well, comprising a drilling fluid, mica flakes and asbestos fibers.4. A  fluid composition for forming a  mud- g
sheath over the face of coarse-grained porous formations traversed by a  well, comprising a drilling fluid having added thereto less than  5% by weight of mica flakes and less than 5% by weight of asbestos fibers. xo5. A fluid composition for forming a mud- sheath over the face of coarse-grained porous formations traversed by a  well, comprising a  drilling fluid, mica flakes and long fiber asbestos.6. A fluid composition for forming a mud- x6 sheath over the face of coarse-grained porous 
formations traversed by a  well, comprising a drilling fluid having added thereto less than  5% by weight of mica flakes and less than  5% by 
weight of asbestos fibers haying a fiber length SO of a t least 2 centimeters.JOHN W. FREELAND.HAROLD T. BYCK.
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