* Patented Mar. 30, 1948

UNITED STATES

2,438,682

PATENT OFFlCE

2,438,682

METHOD AND MATERIALS FOR CLEANING
OIL WELLS AND EQUIPMENT

. Pearlie B. Roberts, Tyler, Tex.

No Drawing. Application August 7, 1945,
Serial No. 609,491

6 Claims.

1

This invention has to do with method and ma-
terials for cleaning oil wells and oil producing
equipment. Specifically it is concerned with the
removal of deposits and accumulations of mineral
wax, parafiin and asphalt from oil bearing rocks
and sands at the horizon in the earth’s crust from
which crude petroleum is produced, and the re-
moval of such accumulations in pipes, tanks and
o0il producing apparatus generally, including
pumps and oil well equipmernt. The employment
of the cleaning method and materials results in
the dispersal of solid and semi-solid accumula-
tions of paraffiin and asphalt in such manner that
they are suspended and/or dissolved in the crude
oil to the extent that they no longer form objec-
tionable deposits; and the oil, of which they be-
come a part upon dispersal, may be easily ex-
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tracted from the earth, caused to flow through

pipes and pumping apparatus and be discharged
into storage tanks and pipe lines without a recur-
rence of the undesirable accumulations.

In the recovery of crude petroleum from strata
of the earth in which the oil is found, such as
from formations of sand and/or of rock, it has
been a.common experience to find that a produc-
tive oil well will cease to yield oil in commercial
quantities after a period of time ‘because the
interstices, voids and openings within the -oil
bearing formations become blocked and clogged
with parafiin and/or asphalt, so that in number-
less cases the oil wells have been abandoned.

Ordinary methods used. in attempts to clean
out the formerly productive strata have, for the
" most part, been quite unsatisfactory. In some
instances the heat of steam, piped to the oil pro-
ducing strata below the earth’s surface; has been
used to melt solid deposits of the paraffin and
asphalt and allow them to be discharged through
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the tubing of the ¢il well. - However, such deposits -

usually solidify again in the pipes and tanks
through which they are conducted or in which
they are stored above ground; and this is a com-
mon occurrence, especially in cold weather.
Electrical heating equipment has been tried, and
with much the same results. - Either method is
considered altogether too expenswe for successful
commercial use.

Further attempts have beén made to treat the
oil bearing formations with acid in order to cause
the oil to flow again. Such treatment has:little
or no effect on sand formations, because acid does
not react favorably on compounds of silica.  The
parafin present inhibits the ‘action of the’ amd
and in some cases nullifies it altogether.

Slightly better results were had in tréating
limestone formations with acid. But, again, the
presence of parafiin severely limited the effective-~
ness of such treatment. )

Cutting and scraping tools have been resorted
to to remove parafiin from oil well tubing, casing
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and flow lines. Usually this requires the discon-
nection of every length of pipe; and-it is quite
expensive -and slow. Obviously the oil bearing
formations below the earth’s surface cannot be
cleaned successfully with any such mechamoal
devices.

Asphalt or petroleum tar has been found even
more tenacious and difficult to remove than par-
affin, being heavier bodied ‘and often found in
hard and incrusted deposits.

When paraffin and/or asphalt accumulates in
the bottom of large oil storage tanks, it fre-
quently gets so thick and heavy that a large per-
centage of the oil produced is thus wasted, thick-
ened deposits being unfit for delivery into pipe
Iines,

Pumps, oil lifting and "delivery apparatus,
sucker rods, and all paraphernalia used for lift-
ing and delivering oil frequently get so fouled
up that all of this equipment has to be taken
down, disassembled and laboriously cleaned by
hand before it can be further used.

In short, the occurrence of undesirable depos-
its of paraffin and asphalt in the production of
cil, beginning in the oil bearing formations of
the earth and continuing through every stage
of production, storage and delivery until the oil
reaches the pipe lines for transportation, presents
2, problem of major importance and of great cost
and expense in the recovery of oil.  Method and
means for solving this problem- chemically, and
of eliminating excessively expensive heaf treat-

‘ments and ineffectual scraping operations and

much manual effort, are. of great value in the
petroleum industry. .

The primary object of this invention and dis-
covery is to clean and remove and dissolve excess
deposits and unwanted accumulations of paraffin
and asphalt from oil wells, from exposed surfaces
of oil bearing formations of the earth, from pipes
and ‘casing and tubing from. oil pumping and
lifting apparatus, and from flow lines and storage
tanks.

An object of primary 1mportarme is to change
the ordinarily insoluble parafiin and asphalt de-
posits into free flowing fluids, readily. miscible
with crude petrcleum to the ‘extent .that they
become g part thereof.

A further object is to cause paraﬁin and as-
phalt to be again -dissolved in live .crude oil so
that it may be lifted, stored and transported,
remaining in solution in the oil all the while.

A further object is to promptly cause. deposits
and accumulations of parafiin and asphalt to be
so suspended in crude oil that they may be readily
pumped and piped with the oil- without there-
after forming objecticnable deposits:

An object of major importance is to effect the
foregoing ohjects through- chemical action and
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without the use of applied heat and without stances to be treated. When petroleu.m already
manual labor;, .- .. ., occurs, as,.in. an oil well, flow lines, pipes, tanks
The method wh1ch T ‘ernploy to eﬁect the fore- and eqmpment ihen the chemicals are simply
going objects is that in which a chemical prep- poured into the liquid petroleum. The cleaning
aration, which I have compounded, is introduced 5 and dissolving action begins at once.
into the oil wells, pipes, pumps, apparatus, stor- The chemical compound, which I have pre-
age tanks, and other equipment used in. the pro- ,pared .is made by mixing one or more of the

duction, piping, pumping and storing of crude basie hydroxrdes of the metals of greater ac-
oil, to free and suspend and dissolve t}é pataffin .. “tivity in _the “electromotive series,” such as
and asphalt depositéd therein so that it may 10 those of sodium and/or potassium, in agueous
readily flow away with the oil. solution, together with one or more chemicals
I practice this method by 1ntroduc1ng a few of thé benzene ring, such as phenol, cresol or
gallons of my compound into the top of .cil Wwell naphthol.. I use only chemicals of the benzene
casing or tubing, then. allowing chemical re- ring, which may be created by the displacement
action to occur and. contmue for o period of 15 of .an original hydrogen atom with the hydroxyl
several hours, usually  over night. Pump rods radical. . These are phenols consuiered as a class.
which _cannot. be moved within oil well tubing > hydre
because of. . the presence of palafﬁn a,nd/or
asphalt . a.dhermg tenaciously to. the rods and
tubing will be found free and capable of move-
ment  after the treatment has _contmued for, a
few hours. ;Then by.adding more of the chem- €./

ical preparation and starting the pump to oper- ablhty to liberate °
ate, I cause the discharge of these undesirable  ing it, .Of these I have fotind_ that those of
accumulatlons through a.valve ab the top of the oF sod;um 'éjnd. potassmm are the nost actwe, and
llowing the ﬁrst depos1ts re- & quité &ffective a$ components ‘of this

. After ,pumpin opera,tions ha,ve contmued for -
a b11ef Period, the discharge becomes so liquefied !

-may he safely, turned mto the flow lines the ph ol or hydroxy d 1s a mat-
arge ehietics, the stronger preparatmn Pe-
3 Of course the

of the preparatlon into "4
] orl from the weil
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they a.re all freed from the undeswa,ble ‘deposits compound is then added to the solutlon They
of parafﬁn and asphalt therein; and they are both ared solved L
rendered c}ea.n and ca,pable of normal use with-

; 45 I prefer the,combination. . .

are made fitid and dlssolved in the ‘normal pe- potassxum hydrox1de is more effective in cléaning
troleum llquld to ‘Stch an extent that the crude the exposed surfaces of. liméstone. formatmns
oil ‘into- which th Y- are returned will be freely from wh1ch 011 1s being “p'rbduced ‘ahd. sodlum
admitted to- the pipe lines as commeércial crude . hyd1 ox1de 1s more e tive on sand, formatlons
oil. Thus, these solids are no Iofiger waste ma- 50 As. a commercml preparatmn for ‘general use, I

terials, expensive to ‘eliminate. They are trans- employ a,bout equal parts of these hydrox1des,
lateqd - again. into. their original .state as.com- but these, proportmns ‘may be varied to suit con-
ponent. parts :of -saleable. oil, ;at .great. profit and d1t10ns asthey are, found

advantage.. -What was.once 2 problem.and ex- It all of. hyd bx1de is not readﬂy dlssolved

pense is made.an asset.and.-a. matter. of. profit "55 in the quantlty of water added, it may be Inodre
by.the émployment of the method and materials qmckly dlssolved by heatmg the mixture.. Or it
here-disclosed... ... may be readxly dlssolved by addmg the. hydroxyl
The chemlcal compound u.sed is non-mﬁam- compound there bemg ac Einicalheat from the
mable; and.it do€s.no .injury or damage to the reaction which hastens the makiiig of the solu-
easing,.. tubing, rods; pumps,  pipes. or. tanks. 60 tion.. . e
They. are ;all rendered. clean, and their surfaces Any ‘one of the th1ee hydro ¥l ‘ot
are freed from these undesirahle accumulations; named.may be used in the mlxture, Or. tWo -or

and there-is no harmful effect ‘'on the metallic three of. them may. be used tog 6T in the mix-
surfaces of the equipment treated.. . .. . ture When two or more are . ed together ‘the
My method .requires the.use. of fresh or free 65 Droportlon between them is not very lmportant

ﬂowmg_, crude oil to be mixed together with the The 1mportant h is to use ‘one or both of
chemical compound -to. create. an effective agent the hydroX1deS _with,_one or more of the phenols
for detaching the solid deposits of -petroleum and or hydroxyl compounds “m
dissolving them.. . ‘ proportlon by Welght ist ) parts of hydr d
The._ crude, petroleum may be mtroduced by 70 one part of the latter and in determinmg pro-
pourmg .or ;pumping. it into. the vessel to be portlons ‘the w ‘ght “of 'the water added is ‘not
cleaned or into.a condult lea.dmg to the sur- taken into account. .
faces. . to be, cleaned-»» The, -petroleum may. be .. However,. the. proportmns maj vary F01 in-
supplied . before .or -after,. the other 1ngred1ents 0 stance the mlxture of the'chemmals, each in'con-
used have been a.pphed_ to the surfaces or sub- 75 centrafed commercial ‘form, tiay “employ froin
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10% to 90% of hydroxide and from 10% to 90%
of hydroxyl compound or phenol,

For the purpose of defining the two hydroxides
named, as & class, it will be noted that the
molecular weight of sodium hydroxide is gener-
ally accepted as being approximately 40, and that
of potassium hydroxide as 56. There appears to
be only two more active metals in the “electro-
motive series” than potassium and sodium; and
these are lithium, the hydroxide of which has a
molecular weight of 24, and rubidium, the

- hydroxide of which has a molecular weight of
102,

Therefore, it may be said that, of the “electro-
motive” metals more active than hydrogen, there
will be used in this compound only such hydrox-
ides, of said metals, that have a molecular weight
between 39 and 57.

In speaking of phenol when used in this speci-
fication it is intended to comprehend its broadest
sense, meaning to include the phenols as a class
(the hydroxy derivatives of benzene, naphthalene
and other aromatic hydrocarbons).

In speaking of a mixture as consisting essen-
tially of certain substances, I mean that it is
necessary to have these substances in the mixture
and that they are essential thereto and that the
mixture is essentially these substances; but I do
not intend to exclude minor amounts of other
ingredients which have no effect in producing the
ultimate objects of the use of the mixture or of
the method employing it. Inert materials, color-
ing, odors and non-essential substances may also
be present in my mixture.

The method here delineated and the materials
here disclosed have been found very effective in
greatly increasing the recovery of petroleum from
oil wells which have become congested with solid
and semi-solid deposits from petroleum. Wax,
parafiin, asphalt and tar are the great offenders;
and through my invention and discovery these
may be liquefied so that they will again flow with
the oil and become a part thereof. A great
economic loss of petroleum products is prevented.

Conduits and oil producing and storing and
transporting equipment are cleaned and
rendered free of obstructions and kept so. Waste
is eliminated. A great saving of time, labor, and
expense results from the employment of my dis-
covery; and oil field materials, machinery and
equipment are given longer life through its use.

I claim:

1. The method of liquefying solids deposited
from petroleum, in which said deposits are treat-
ed with a mixture consisting essentially of a
chemical selected from the group consisting of
sodium hydroxide and potassium hydroxide, said
chemical representing from 10% to 90% of the
mixture, a phenol representing from 90% to 10%
of the mixture, and sufficient water to dissolve
the mixture, said treatment being accomplished
in the presence of crude oil. -

2. The method of dissolving the solids of
parafiin and -asphalt deposited from petroleum
and re-introducing said dissolved materials into
stable union with crude petroleum, which con-
sists of the treatment of such solids by a mix-
ture consisting essentially of a substance selected
from the group consisting of sodium hydroxide
and potassium hydroxide, said substance repre-
senting from 10% to 90% of the mixture, and
a phenol representing from 90% to 10% of the
mixture, and sufficient water to dissolve the mix-
ture, such treatment being made in the presence
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6
of crude oil and continuing until said solids are
dissolved.

3. The method of removing paraffin and
asphalt deposited from petroleum by treating
such deposits with a mixture consisting essen.-
tially of a substance seilected from the group
consisting of sodium hydroxide and potassium
hydroxide, said substance representing from 10%
to 80% of said mixture, a phenol representing
from 80% to 10% of said mixture, and sufficient
water to dissolve the mixture, said treatment
being made in the presence of crude oil.

4. The method of dissolving and recapturing
solids deposited from petroleum by treating them
with a mixture consisting essentially of a sub-
stance selected from the group consisting of so-
dium hydroxide and potassium hydroxide, said
substance amounting to from 10% to 90% of the
mixture, a phenol amounting to from 80% fto
109% of the mixture, and sufficient water to dis-
solve the mixture, said treatment being carried
on in the presence of crude oil until said solids
are dissolved therein.

5. The method of dissolving and recovering
solids deposited from petroleum by treating them
with a mixture consisting essentially of a sub-
stance  selected from the group consisting of
sodium hydroxide and potassittm hydroxide, said
substance representing from 10% to 90% of the
mixture, cresol representing from 90% to 10%
of the mixture, and sufficient water to dissolve
the mixture, said treatment being carried on in
the presence of crude oil until said solids are
dissolved therein.

6. The method of dissolving and recovering
solids deposited from petrcleum by treating them
with a mixture consisting essentially of a sub-
stance selected from the group consisting of
sodium hydroxide and potassium hydroxide, said
substance representing from 10% to 90% of the
mixture, naphthol representing from 90% to
10% of the mixture, and sufiicient water to dis-
solve the mixture, said treatment being carried
on in the presence of crude oil until said solids
are dissolved therein.
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