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This s to the art of earily bor-
ing, more par wicu ‘J 0il well drilllng and new

and improved oil Wul drilling fiuids, The whole
application is a continuation in »art of our co-
pending application Serial No. 85,334, filed June
15, 1936, which in turn is a ccatvinuation of our
applications Serial No, 67,530, Sled March 6, 1836,
and Serial No. 70,554, ﬁled March 17, 1.;00 the
latter having matured info United ate Pavent
No. 2,044,758, granted June 15, 1936,

&s is well known in the art, a fuid mud is
pumped downwarcdly through the driliing stem ox
a rotary drilling rig and passes tarouga noles in
the bit, washes over the cutting faces of the bil,
andé rises to the surface through the annular
space swirounding the drill pipe, this ar‘mr“
space epproximating the amount by which itz

Glam
a stem. There are wo ecse‘wal ciaracter-
istics of o;l weli drilling muds regwis \:a ic wccc;“ﬂ-
piish two more or less disti t v Cne
cnaracteristic required is hﬂat ihem

matérial which will effectively sea
the open hole made and homogenectsly st
the cuttings which pass from the bif upwardl
through the annular svaces strrotnding the dxil
stera 2% times when the opumps arve nob cireuwlat-
ing the mud., There are a number of other edects
obtained from a good wall building mud wialica
have previously been discussed. The second
quirement for an oil well mud very oiten is il
the mud have a weizht per unit VOI"'n.. COnsii~
erably in excess of tne weight of watler in order
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to produce a head resistant to uni saul gas or .

water pressures encountered during boring, and
10 assist in forcing wall building mud into Jorma-
tions for better sealing chara cte;istics.

The accompiishment of these two requirements
for an oil well drilling mud is in many msua“m
co-mingied; for example, in the pr SEnt
a mud is to be weighted to 12 pounds per gallon,
material under the first classification must be
available in the mud to homogeneousiy susnpord
the weighting material as well as the cutiings.
LﬂC greaiest part of the weighting material used
al the present time in the art consists of either
fincly ground barytes or iron oxide, Boilx of which
have strong setiling tendencies. TFor purposes of
clarity in this specification we will term mud re-
of the Brst clagsifcatica gel-vye,
classidlcation
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and reguirements of the second
weighting-type. )

An object of this invention is to provide a new
and inmproved weighting tyne of u.;ul,..g,' raud and
in combination with thisa oo
tyoe mud. Other objects will appear
alier.

The ideal weigh
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and improved gei-
herein-
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oredily in excess of ;u"msuatxc head pressures
have been encountered in many fovnations. The
following table demonstates the rapid increase in
pressure par sduare inch for comparatively small

acqditions to the weignt of one gallon of mud.
Tasie X
Hydrestatic head in ¢ typical well 10,000 feet deep

Increase in
1 |Actualpres-| SV
Sp. gr. Wt'lggr 8ak-igre, ibs. por LTy
. sq. in, - Der
sQ. in.
4,335 0
4,678 34
5,108 863
5,718 1,383
B 6,237 1,602
1850 6,757 2,422
1670 7,277 2,042
3.703 7,707 3,402
1.918 8,315 3,081
2.053 8,836 %, 001
2,138 9,356 5,02

The weighting mailerials used in the present
d parytes, when allowed to

\Am water will reach a
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crisical density of between 18 and 19 pounds per
gallon. For example, if a mixture of either of
uhe veichiing materials and water, weighing

allowed to stand for ap-
1e SLW“* 7‘Gl’mon of me

pouads per gallon, "s
mu&lj & S hour S,

wabcr \Vul have a dunsn:y oA bctwecn 18

9 vounds. The addition of gel-type material
such 2 mixture will decrease the density of
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cte suspension of the material it is necessary
make such a viscous mass that its use would
not be practical in an oil well. For example, a
brine gel was maade containing 5% of brine gel
maserial treated with 5% of its dry weight of
lirae, and there was added finely ground weighting
material. The mixture was thoroughly agitated.
The resultant viscosity was 86 centipoises and the
weicht per gallon was 13.1 pounds.  The maxi-
mu m desirable viscosity for practical use ap-

sroximates 40 centipoises, After settling for 24
ﬂOulS the weight of the settled material was 14.6
pounds per gallon. Similar tests showed that the
weight of an 1l-pound mud increased to a 12.5-

pound sestled mud. It is chavacteristic of these

L..chrmlb that the most dense scmmf* takes ploco
at ihic bottom of colurn, which in an oil well
tends to stick the bit. Thus, it is evident that in
driliing practice with heavy muds the rate of
circwlation must be considerably depended upon
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to prevent settling in uﬂ\, nwole. In many instances
drills have been siuck w.Aca the circulation, for

ons TEAsSom Or Ak LRCI’, nns been
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saut down for a
: Farthermacre, waen the

X [¢R ) mud has
ween yw;AA‘\.m {rova vas nole futo sewtling pits it is

sectied material, but to accomplish the com-
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found thai the weighiing meaderial seftles oul to
o considerable extent, falling to the Loliom of the
pit along with the heavier cultings that are being
discarded. ‘The refuse is customarily jetted oub
of a settiing pit into a discard pif and it is obvious
that 2 considerable amount of weizhiing material
goes into discard in this way. In actual practice
it is often necessary 1o use two or fnree times the
araount of weighting material which would be
necessary to make the mud to iil the hole and
the pits provided none of the weiziting material
were discarded. In additon to iuis, it is often
rue that where & mud weighing mmore than 11 or
12 pounds per galion s so viscous and consains
5 g0 much £olid maiier that il is inupossitic vo arep
the cuttings brought ur fram the bodtom of the
hole, it is causing increzsed wear on vhe equipnient
and defeating the purpose of the seitiing pi

Our present inveation eliminates all of these
Gifieulties besides providing new advaniages for
the mud., We have fouxd thal :
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Wy adding to cil
well driliing duids a water-soluble heavy metal
salb or o combinstion of salis which are soltble
in water, it is possivle to incresse tie weight
5 tne drilling fiuld without the necessity of addiy
& suspended type of sclid weighting material such
as is now used in the art. We have found thal
where single soluble heavy metal salts are added
for weighting purposes, a sali, which when dis-
solved in water at orvdinary temperabures will Loy
2 solusion of minimwm specific gravity of 1.4, is

i1 being thus possivie to Increase the
weignt of drilling fiuid much roore thon ihas of
normal fuid and into fae range of wasl may Le
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There is also a great tecanical advaniage in tuls
procedure. We have {ound, 10r insiance, VALl

10 a saturated sohution of sodiwmn chloride, zing
chloride meay be coutinuously added &b ordinary
temperatures to an exient 55% by weighi of the
total solubion withous precipitating elther salf.
Also, zine chloride can be added to & saturated
solution of caleium chloride to a very cousiderable
extent without precipitating either sali.

The following table illustrates the proporiions
of water, sodium chloride, and zinc chlorice, as
well as the proportions of water, caleium chloride,
and zinc chloride with the respective speciic
gravities, and weights per gallen of these solu-
tions, required to produce a certain total weight
peyr gallon.
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Composition of solution (bY wt.)

Total
Water NaCl CaCl; ZnCl; Sp. | wt. por
grav.; gol
Lbs. .1 Lbs. Lbs. bs.
% 1:,“ ./ % ‘Z;a;./ % gcj./ % If:;a?./
0
10
5.
40
o

L0 w2 10
G20 | %17 | 20
25,01 8.86 | 30
200 3,46 | 4
D001 38.27 14

~ BEL IR P N s YU P, c3vemyvama grrn el
TEowill Lo ADDATOND TRGU LS MAXIIUTL WRIiTaD
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per goallon saown i tihe table is nov the maximun

weight attainable since an 80% solution of zinc
chloride alone will produce a solution of specific
gravity 2.25 with a weight of 18.23 pounds per
gallon of soluiion. Other combinations of salts
are equally advantageous. TFor example, there
may be added to 70 parts of a saturated solution
of sodium chloride, 25 parts of ferrous sulfate
to obtain a specific gravity of 1.312. Another
example is the addition of 40 parts of ferric sul-
fate to 60 parts of a saturated solution of so-
dium chloride to give a specific gravity of 1.49.
7i is of advaniage to use fexrous or ferric sulfate
in saturated solution as 2 base and to add a heavy
metal salt such as zine chloride therefo. An
exarmyle of t.i5 is the addition of 40 paris of zine
chlovide to 63 parts of 50% ferric sulfate soiu-
tion to give & specific gravity of 1.66. Solutions
containing a combination of socdium chloride, fer-
ric sulfate and zinc chloride are very efficient
in imparting weight to a drilling fiuid at the low-
esh cost. The combinations of salt above shown
are nob intended as limitations on combinations
or on single salts, out are intended as concise
examples of the practice of this invention,

It will be cbvious that heavy solutions disclosed
herewiih overcome all the difficulties contingent
upon the use of insoluble weighting material, now
making it possible to use a heavy drilling fluid of
low viscosity wixich will quickly drop the cuttings
brought up from the bottom of the holé. Ther
will be a2 minimuwm loss of weighting materia
since i5 wili be unnecessary to jet any appreciabl
amount of it oub of the botiom of the settling pi
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urthermore, it should be

o =0

P <

Guid can be fltered
cteristics, thus allowing
Recovery of any dudd
oy also ke accomplished
v cases it is of advantage to
1 the drilling fivid by
T example, the specific

sevated drilling fiuid may

e ab a value of 2 whereas the cuitings have a
specific gravity of 2.5. This type of separation
is easily accomplished and may be continuously

centrifugal separators now on the market.

In the practice of this invention it is very
often the case that a solution of a sait or a com-~
bination of salts may be used per se as a drilling
Auid. In these cases there is usually a consider-
able amount of fine material embodied in the fluid
by the process of drilling certain formations, and
the bwik of this fine material may serve to pre-
vent settling of the cuttings where the progress
oi the drilling is fairly steady and the periods
during which circulation is stopped are short. In

" many other cases, however, it is necessary io

produce a gel-type weighted drilling fluid in order
to accomplisk the wall sealing, supporting and
weighting requirements of the mud. To accom-
plish this we add to the solution a gel-type clay
caseabie of forming Lirine gels. A base exchange
seciitic clay as described in our Unilted States
Zatent No. 2,044,758 is adaptable for this use.
Crtionally, & gel can be made with this clay and
the soluble salts added afterward. An agent to
increase the viscosity and gelling characteristics
of the clay may be used. There is no question

viiat the use of gel-type clay will give su-
verior wall bullding characteristics to this type

- :
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We preferably use 1% to 0%
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2y variaiions in the conceniraiions
chioride and zeolitic ciay 2 viscous Luid
in viscosity from 1 to 80 cenftipoises and weig
ing more than 18 pounds per gallon may be ob-
tained without the. addition of solid materials
such as barytes, iron oxide, eic.

In many heavy producing oil distvicts there
ceeurs winatb {s termed “hicaving shale”. Tor

LUi Caa™
ample, the Jackson shale found in tie south ol
Texas is generally termed o heaving shale, There
arc gradations in the neaving shale. One of these
is the ventonitic type which when hydrated by

the drilling mud balls on the Lif and forms rings’
or doughnuis around the driil pipe. This causes

5 the hole to be swabbed when the bil is raised
througn it, thus destroying the wall. I many
times difiicult to raise the bit into the surisce
casing due to the fact that the ball and doughnut
effect sticks at the boitom of the casing. This
shale will heave into the hole, very oiten siop-
ping circulation of mud, sticking the bit and
ausing abandonment of the hole. Anoiher type
of heaviag shale is one which cracks or decrepi-
tates into small pieces when hydrated by the
drilling mud and appears at the suriace in tre-
menGous quantities. - This is commonly calied
Wlhersiot shale and heaves into the hole with the
saine effech as described above. We have Iound
that drilling fluids comprised of a single soluble
heavy metal salt or a combination of saits in-
cluding a soluble heavy metal sait partially or
completely prevent the hydration of decomposi-
tion of heaving shales. A variation of shales suib~
jected to a solution of a given salt will show a
5 variation of results. Also, the variaiion of salts
contacted with a given shale will give varyviag
resulss. For example, a saturated solution of
sodium chloride inactivated or prevented the &
composing of an Ariocla, Texas shale, where
it diad not completely inactivate Malagorda
county, Texas shale. :
zinc chloride and sodium chloride in solution cid
completely inactivate the latter shale. The addi-
tion of various . soluble salis to a drilling mud
b is very important in preventing a shale irom
heaving.

It is well known in the art of drilling that man
formations contain sufiicient colloidal matier in
the cuttings to seriously thicken the drilliing fiuid
and it is often necessary to Gilute the fuid. Fur-
ther, when a fuld contains g reasorable amound
of this type of material it is often the case that
o viscosity stimulating agent in the formation
will suddenly thicken the drilling mud, In such
instances drilling must be stopped until the mud
can be thinned out and got into proper shape.
Our invention eliminates this dificulty cdue to
the fact that muds found in -formations will not

<

malke 2 gel or show an increase in viscosily. JFor
example, bentonite will not gel when placed in
oui h Thus, cwr addition of

)
soluble heavy metal salts to the drilling fluid sta-
bilizes the mud. Still anoiher advantage of our
addition of soluble salts is that the accompany-
ing increase of specific gravity of the soiwiion
lenids power to support cutiings. Thus, the honmo-
zencous suspension of the particles in the mud
of « wail s accomplished with lower viscosily
ilan is now possible. Furthiermore,
the heavy solibion may e cleaned of weiuce LY
HSltration or centrifuging allows & mud of greater
vigconily {0 bo used than Has boen poessivie T

eavy sall solutions.
e
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sciss s that inscluble
te added thereto for a
ner unit volume with-
oul the undesivable viscosity increase. By add-
ing insolukle weiznting material to a fuid partly &
o witolly saturated with soluble salis, a far
heavier mud may now pe made than was former-
sosuibl In Zoch, it is now possible to male
aporoxinaiely double the present.weighit,
5 wil be apparent that many combinations of 10
soluble salt weighting muaserials and insoluble
suspendable weighting materials may be made.
Zor example, & Gy base weighting material maoy
be orepared by mixing together 2.2 pounds of
sodium chioxide, 5.0 pounds of zine chloride and 15
2.2 pounds of finely ground barytes, - This ma-
terial may ke morketed as such and when added
1o 6.15 pounds of water, will give a mud weigh-
ing 12.75 pounds per galion. Thus, fairly neavy
muds may be obtained without undue increase 20
i viscosity and at a low cost.
nles of other heavy salts that may be used |
17 $0 the teachings herein are ferric sul-. |
ric chloride, whick in 60% solution has !

45

¢ gravity of 1.03; cadmium culoride,
609% solubtion has a specific gravity of
solution has as
" 148 and tin chloxide, which '
has a specific gravity of 1.64.V1
5 in not intended, however, to limit the soluble 30
salis for use according to these specifications to
the specific ones disclosed. The number of solu-~ .
ble salts well adapied o use alone or in combi- |
disclosed hevein is so great that they -
cannct be conveniently listed, It is intended, 39
2 this iavention cover the use of’
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soiuble Leavy wmetal salls singly; and the use of
2 combination of two or muore soluble salts with-
cub rezard to taeir classification as to being
heavy metal salis. <740

The salts or combination of salis which we
empioy in oil well driiling in accordance with this |
invenilon often Iorm =ac¢id solutions "in water.
Tor instance, commercial sodiwm chloride is
slighily acid, calcium chloride more so, and zinc 40
chlovide quite acid. The pX may be varied by
various combinations of salts.

We prefer to maintain the pH of the brine so-
Jutions as high as is possible withoub causing
precipitation of compounds formed from the salt 50
in the brine. By maintaining a drilling fiuid on )
the alkaline side, corrosion moy be greafly pre- d
vented., A pd of & or more is desivable. It isj
also desirable, in cases where g tendency to pre-
cinitate compounds from the salt exists, to add &5
an inhibitor to this action. A buffer salt may
be added to prevent substantial “varigtion of the
hydrogen ion concentration. It is often neces-
sary to add an acid inhibitor to the brine to pre-
vent corrosicn of the equipment with which the 60
d is used. Examples of such inhibitors ar
enious oxide and guinoline ethiodide. . Th
of about .001 to 1 pariof either inhibitor per
parts of soluiion is usually sufficient.

In the drilling of ol wells it is often desir- 05
able to wall the hole more permenently than is
done by the use of a gei-type mud. The use of
cur drilling fiulds composed of soluble salts with /
certain  phosphates, swiddes, silicates, ca.rbo-i‘
rates, and oxalates wili allow the formation of ai 70
sclid precipitate i the interstices of the we !
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d‘h“‘l stiphide may he used to forma precipitads
o the zine chloride or ivon stifaie brine, So-

: dmm silicate, sodium carbonate and sodium oxa-

10

20

late are other examples of materials that may be
used for this purpose. A solution of zinc nitrate
and soGium phosphate may be used to Zorm a very
hard precipitate.

So much- of the present
to oi. wcll driliing fluids
or brines and fuller’s carth of th
tyne ib dgeseribed and claimed in gur co-pending
application Serial ).o. 85,384, filed J‘une 5, 1936.

The term “heavy metal” as employe
covers metals having a ST

gra

ion as relates

apoiicn

DZ'C‘;'}ELR'C“ Irom. WallEs
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than four, in accordance with fhe geaneraliy ac-
cepied cn,n“u.on mc“‘ v Hackh, “Cuemical-Dic~

tlonary”, page 348, (1528). ‘\

Heving thus described ihe invention, wiiah v
claim as new and desire to secure by Letters Pat-
ent of the United States is:

1. An oil well drilling ’w.xd ‘cont
weighting agent a substantia
chioride.

2, An oil well c.rxllm fuid
substantial quantily of zinc chlorice :.mmv in
a SD.uquvtC,u sodiwm cnioride solution.

3. An oi well dribing &wid weighted with a

in

u

3 + ¢hloride dissolve
siusion of coicium caloride.
\V‘ﬂl auh;ng fiuid contalning as &
a plurality of water-soiuble salts
ntial amounts of zinc chloride, at
alts being present as a sub-
soiution in water.
3. An ofl well dr'n ing fluid containing a plu-
1ty of water-soltble saits, one of which is of
thic hc:wz raetal grouy and ob lcast one of which
is present in the fo.m ol a substantially saturai-
ed solution.

S, In the
comprises concucung
SENCe 01 4l QK
specifie gravity of from
inciuding o substantial ¢
Bbie salt of & maetal whose
er tl-mn four

7, In the art of earth boring, the step which
cor"pmses conducting the drilling operation in
the presence of an agucous solution havihg dis-
solved therein a substantial guantity of a water
solubie salt whose specific gravibty is greater than

e

pyrveyy

stu“uauj satux :’

art of earth voring, the step which
the c.rilhng op ceration in
cous sait solution having a
1.1- to 2.25, said solution
cantity of a water soiu-
specidic gravity is great-
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March 9, 1937.
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It is hereby certvified thatl error appears in the printed specification
of the above numbered patent requiring correction &s follows: Page 2,
first column, line 28, for "suspended" read suspensoid; and line 44, after
"exteni® insert the word of; and page 3, first column, line 32, for "of“
read oT; and that the said Letters Patent should be read with these correc
tions therein that the same may conform 1o the record of the case in the
Patent Cifice.

Sigaed

and sealed this 2Sth day of June, A. D. 1937.

Heary Van Arsdale

Acting Commi ssioner of Patents.



