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This invention relates to the transportation of waxy
fluids through conduits. More particularly, this inven-
tion relates to the transportation of waxy crudes or waxy
petroleum products and the like or other liquids which
tend to deposit waxy materials on the interior surfaces
of conduits transporting the same, such as crude pipe
lines, well flow lines, petroleum product pipe lines and
conduits and the like.

Various methods have been proposed for eliminating
waxy deposits within the interior of pipe lines and the
like. One of these methods includes introducing rock
salt or similar water-soluble solid abrasive material into
the pipe line during the transportation of waxy liquds
therethrough to abrade or wear away the waxy deposits
from the walls thereof. This method, however, is objec-
tionable for a number of reasons, one of which is that
the solid particulate material intreduced thereinto might
cause malfunctioning of the valves and other apparatus
associated with the pipe line.

Another objection to the methods proposed heretofore
is that these methods only are directed to the elimina-
tion of the symptoms of the trouble (removal of wax
deposits) and do not eliminate or directly attack the basic
cause (build-up of wax deposits).

Accordingly, it is an object of this mventlon to pro-
vide a method for inhibiting the laying down and/or
buildup of waxy deposits within transportation lines or
conduits employed in the transportation of fluids, such as
waxy crudes and waxy petrolenm products, which tend
to deposit and/or build up layers of waxy materials on
the surfaces of the conduits in contact with said fluids.

Another object of this invention is to provide an im-
proved and relatively simple method for inhibiting the
deposition and/or build-up of waxy deposits within pipe
lines and the like employed in the transportation of waxy
crudes and waxy petroleum products

Another object of this invention is to prov1de a method

for treating transportation conduits and pipe  lines in’

such a manner so as to inhibit the deposition of waxy
materials thereon when the thus-treated conduits or pipe
lines are employed in the transportation of waxy crudes
and the like,

Still another object of this invention is to provide a
conduit specifically treated so that wax deposition there-
on is inhibited.

How these and other objects of this invention are
achieved will become apparent with reference to the ac-
companying disclosure. In at least one embodiment of
the practice of this invention at least one of the foregbing
objects will be achieved.

In accordance with the present invention wax separa-
tion or wax precipitation from waxy liquids, such as waxy
crudes and waxy petroleum products stored and/or trans-
ported within a conduit or pipe line and the like, is not
prevented but rather wax deposition upon the surface of

the conduit or pipe line in contact with these waxy liquids_

is inhibited, thereby tending to avoid the build-up of a
waxy layer within said conduits. In the practice of this

invention those waxy materials which otherwise would

10

2
build-up deposits within a conduit or pipe line carrying’
the same, tend to be continuously moved along or trans-
ported with the waxy liquids within the conduit. The
foregoing is accomplished in the practice of this inven-
tion by introducing into the pipe line or conduit em-
ployed for the transportation and/or movement of waxy
liquids an effective amount of a non-ionic alkyl aryl poly-’
ether alcohol. Benefits of the practice of this invention
are also obtainable by pre-treating a conduit, pipe line,
well flow or crude gathering line with a surface active,’
non-ionic alkyl aryl polyether alcohol prior to.émploying
the thus-pretreated condmt for the transportation of

- waxy liquids.
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An alkyl aryl polyether alcohol particularly suitable
in the practice of this invention is a nonyl phenol-ethylene.
oxide adduct sold under the trade name Triton X-100
by Rohm & Haas Company. Triton X—100 is a non-ionic,
liquid nonyl phenol-ethylene oxide ‘adduct containing ap-.
proximately 10 mols of ethylene oxide per mol of nonyl
phenol. This material is a transparent, pale, amber,
viscous liquid, slightly hydroscopic and water-soluble.’
Another suitable alkyl aryl polyether alcohol is manu-
factured and sold by the Jefferson Chemical Company
under the trade name Jefferson Surfonic N-95. . This
material, like Triton X-100, is also dan alkyl aryl poly-
ether alcohol, namely, a nonyl phenol-ethylene oxide ad-
duct. .Other non-ionic water-soluble alkyl aryl polyether
alcohols are also suitable in the practice of this inven-
tion. These other materials, like Triton X-100 and
Jefferson Surfonic N-95, might be made from an alkyl
phenol wherein the alkyl group contains from 5-12 carbon_
atoms and an alkylene oxide wherein the alkylene pro-"
portion thereof contains from 2-5 carbon atoms.

The amount of alkyl aryl polyether alcohol employed
in the practice of this invention should be effective to
inhibit wax deposition. A suitable effective amount is in
the range 0.00050% to 0.05000% by volume of the re-
sulting admixture, preferably in the range 0.00100%-
0.01000% by volume, more or less. ’

The following experiments are indicative of the prac-
tice of this invention. A Texas crude was weathered to
remove the more volatile hydrocarbon constituents there-
from. ' Paraffin wax was then dissolved in the weathered
crude in an amount to yield a hydrocarbon fluid contain-
ing- 3% by weight paraffin. The paraffin containing
crude was then pumped through chilled pipes. In.one
series of tests, a so-called “continuous method,” ‘a con-’
Stant pressure was maintained on the test system. in
another series of tests, a so-called “slug flow method,”-
the same constant pressure was maintained, throughout_
the tést- save that every half hour the test pressure was .
doubled for about one minute. Tests were made both in
the presence and in the absence of the wax deposition
inhibiting surfactant agent, namely, the alkyl aryl poly-.
ether alcohol (Triton X-10). Set forth in accompanying :
Table I are the times required for the flow through the
test apparatus to cease due to the plugging of the test flow .
path within the test apparatus caused by wax deposition.
The initia] flow rate through the test apparatus was 900-

CCS per mmute
Table I -
. Hours ‘| Percent
. Test Flow .| Improve-
.Iment
Paraﬂin contammg weathered crude, Contmuous e
. _Flow Method 3.5
Parafiin contammg Weathered erude, Slug Flow . :
Method : 5.0 40
Paraffin containing.: weathered crude+Triton coi
X-100, Continuous Flow Method. ... 10.0 185 -
Parafiin’ containing weathered crude-+Triton
X-100, Slug Flow Method 1.5 230
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As the test data in Table I indicates, wax deposition
or build-up of waxy layers within the test conduits was
greatly inhibited by introducing into the waxy test fluid
an alkyl aryl polyether alcohol, such as Tritoa X-100.

Further, in orfder to definitely prove thé advantages
of the practice of this invention actual field trials were
carried out. The field trials were concerned with thé
flow lines of a producing well. The test well chosen was
a well which had previously required paraffin cutting
every two days. Previous to the test the well produced
sibstantially none or only a negligible amount of water.
Prior to the test the well flow line was steam cleaned,
washed with a caustic (NaOH) solution and then openéd
at each end and found to be free of paraffin. Followiiig
these preparations 5 gallons of Triton X—100 were mixed
with 20 barrels of water to yield an aqueous solution con-
taim'ng an alkyl aryl polyether alcohol in an amount
in the range 0.1~1% by volume, actually 0.6% by vol-
ume. This solution was pumped through the flow line
to treat the flow line, actually a steel pipe. The well
was then put back on production and treated with a
pint of Triton X-100 through a lubricater each day for
at least 90 days. During this treatment no other means
of paraffin control was used on the well.

After thre¢ months the flow line was broken open in
several places and upon inspéction was fourid to be
clean arid free of any paraffin deposits.

Other field expériments with actual producing wells
were then carried out in view of the marked success of
this first field experiment. These additional experiments
were carried out on two other wells. One of these wells
produced only a slight amount of water, 0.01-5.0% vol.,
whereas the other well produced a substantial amount of
water, 5.0-40.0% vol. or more. The flow lines from
these wells were similarly treated as sét forth herein-
above. Again, after three months the flow lines from
these other two wells were broken open and found to be
substantially clean and free of paraffin deposits.

Still another well was treated in substantially the same
manner as set forth hereinabove. This well had a history
of producing relatively large amounts of paraffin or wax
in the crude. After a period of at least six months the
flow line of this last well was broken open and also
found to be substantially free and clean of paraffin.

As indicated hereinabove, in the practice of this inven-
tion the non-ionic surfactant material alkyl aryl poly-
sther alcohol can be added to the waxy fluids undergo-
ing treatment in a substantially continuous or intermittent
manner.

Further, as indicated hereinabove, there has also been
provided by the practice of this invention a conduit which
is particularly useful for the transportatlon of waxy
crudes. A conduit prepared or treated in accordance
with this invention exhibits a property of mhlbxtmg the
Duﬂd-up of waxy deposits thereon. This conduit is pre-
pared in accordance with the teaching of this invention
oy pretreatmg the conduit, such as a ferruginous pipe or
steel pipe, after cleaning to remove waxy deposits there-
from by caustic or other suitable means, with a relatively
concentrated solution of a non-ionic alkyl aryl polyether
dcohol, such as an aqueous solution containing the de-
sired alkyl aryl polyether alcohol in an amount:in the

range 0.05%-10.0% by volume, usually” in" the range

).1-1.0% by volume. The thus-treated conduit can then

se employed for the transportat}on of waxy crudes-and-

he like, the treatment serving to inhibit the deposition
 wax thereon when employed in the transportation of
waxy petroleum liquids and the like.

In the practice of this invention free water should
e present within the conduit or pipe line being treated
0 inhibit wax deposition. The watér may be present or
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ntroduced within the conduif or pipe line as an aquéous P

4

film wetting the surfaces thereof, or as free water ex-
traneously added, if necessary, to the crude oil or petro-
leum product being transported. The water may be in-
troduced into the conduit in the form of an aqueous so-
lution of the alkyl aryl polyether alcohol. The amount
of water present need only be sufficient to yield free, un-
dissolved water or an aqueous solution of thé dlkyl aryl
polyether alcohol within the conduit being treated, at
least in an ambount gréeater than that sufficient to saturdte
the crude oil or pétroleum product being transported
within the conduit.

As will be apparent to those skilled in the art many
modifications, substitutions and alterations are possible in
the practice of this invéntion without departing from the
spirit or scope thereof.

I claim:

1. In the transportation of petroleum through a con-
duit wherein the petroleum contains waxy material§ which
tend to build up objectionable deposits of said waxy ma-
terials upon the surface of said conduit in contact with
said petroleum, a method of inhibiting the build up of
said deposits on the surface of said conduit by introduc-
ing into said conduit into admixture with said petroleum
a minor amount of a nonyl phenol-ethylene oxide adduct
in the presence of free water, said amount of said adduct
being in the range 0.00050%-0.05000% by vol. based
on said admixture.

2. A method in accordance with claim 1 wherein said
petroleum is crude oil.

3. A method in accordance with claim 1 wherein said
adduct is added in an amount to comprise 0.00100%—
0.01000% by volume of said admixture.

4. A method of mhlbltmg the deposition of waxy ma-
terials upon a surface in contact with a petroleum fluid
which tends to deposit said waxy materials on said sur-
face which comprises initially wetting said surface with
an aqueous solution of a nonyl phenol-ethylene oxide
adduct prior to contacting said surface with said petro-
leum fluid, said solution containing said adduct in an
amount in the range 0.05%-10.0% by vol.

5. A method in accordance with claim 4 wherein said
nonyl phenol-ethylene oxide adduct has an ethylene oxide
to nonyl phenol mol ratio of about 10:1.

6. A method of inhibiting the deposition of waxy ma-
terials on the interior surface of a conduit carrying a
waxy, water-containing crude oil which tends to deposit
a layer of waxy materials on the interior of said surface
which comprises during the flow of said crude oil
through said conduit introducing into said conduit an
amount of a nonyl phenol—ethylene oxide adduct sufficient
to inhibit the deposition of said waxy materials on the
interior surface of said conduit, said amount of said
adduct being in the range 0.00050%-0.05000% by vol.
based on the resulting admixture,

7. A method in accordance with claim 6 wherein said
adduct is continuously introduced into said conduit into
admixture with sald crude oil therein. ]

8. A method in accordance with claim 6 wherein said
adduct is intermittently introduced into said conduit into
admixture with said crude oil therein.
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