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8 Claims. (Ci. 252—328) '

This invention relates to an improved process
for the separation of demulsified oil and water.

A further object of this invention is the pro-
viston of a process for the demulsification of oil
end water under esnditions which will render.the
oil equal to or betier than present dey processes
of {reating such oils before removal from the well,
such as set forth in the John D. Brady U. S.

Patent 1,531,173; the present process being car-

ried out at a central location and above ground,
and at which location the emuisified products of
a plurality of wells may be treated.

A further object of this invenélon is the pro-
vision of an improved process for demulsifying oil
and woter as it comes from ths oil well in & rela-
tively economical and continiioils manner for the
production of & high grade usable oil,

Other objects and advantages of this invention
will be apparent during the course of the follow-
ing detailed description. ‘

Tn the accompanying drawings, forming & art
of this specification, and wherein similar refer-
ence characters designate corresponding parts

-thruous the several views, :

Figure 1 is & vertical sectional view taken thru
o heater tank: the same being & part of the ap-
paratus, and which has been more specifically
illustrated, described 2nd claimed in my co-
pending application Serial Number 408,252, filed
August 25, 1843, -which has now matured into
Patent No. 3,886,061, granted Cclober 2, 1945,

Flgure 2 is & somewhat diagrammatic view,
with some of the parts in section,; showing an ime-
proved epparatus by means of which the im-
proved process can be carried out.

" In the drawings, wherein for the purpose of
{llustration is shown only & preferred embcdiment
of the invention, the letter A may generally desig-
nate the heating receptacle or tank in which the
emulsified oil is heated. It consists of the re-
ceptacle casing {0 having a main heat flue {1 ex-
tending therethru. A burner pot 12 is supported
in the lower end of the flue by detachable means
18, and the lower end of the filue is preferably
provided with a removable drip receptacle {4
which can be detechably connected as at {6 to
the lower end of the flue. " The casing {8 may be
provided with an apertured wall 18 spaced a de-
sired distance from the bottom wall {7 of the
 casing, and in the space between these walls is
disposed 2 housing ¢ similar 0 that shown in
my epplication Serial Number 408,252 above re-
ferred to, to sub-divide the oil compartment from
the flue. The emulsified oil of course fills the

casing (0 externally of the flue 11 and the casing
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18. A line 20 is connected to the lower end of the
casing (0, thru which the emulsified oil from the
wells enters the tank.

A displacement float control for maintaining &

‘constant level of water in the heater casing 10

is provided at B, and has been made the subject
matter of my co-pending application Serial Num-~
ber 432,351, filed February 25, 1942. It includes
o float 25 pivoted at 26 and counter-balanced at
27, ' A water draw off line 3¢ is provided, having
& valve 3! connected as at 32 with the leverage
of the arm carrying the float 28. As the level of
the water in the lower part of the tank rises, due
specific gravities of the
oll and water, the float 26 will.cause an opening
of the valve 81 and water will draw off from the-
tank, . :

In Figure 1, ab 33, is designated the preferred
ievel of the water, and thereabove the tank is
flled with the emulsified oil,

It should be noted that the burner. box {2 is
located in the fiue above the normal level of
settled water. This burner box is provided with
openings designated at 84 thru which oil can
drop to the drip pan 14, This prevents coking
of the burner pot. :

The cosing 10 &t the top Sthereof is provided
with en oil draw off ling 46 thru which the heated
oil flows into the apparstus shown in Figure 2,

‘where it is further processed as will be herein-

after set forth. '

*) prefer to feed oil as fuel to the burner pot 12
taken from the upper part of the casing §6. To
that end I provide & line &l mounted as at 42
in the tank and thiu which the oil drips into the
burner pot. In this line 41 is located a shut-off
valve 48 and a reading gauge 44, B

I prefer to provide thermostatic means 68 for
controlling the fiow of oil to the burner pot, ac-
cording to the temperature of the heated oil in
the tank. This thermostatic means 80 preferably .
consists of & removable plug §! detachably
mounted in the cssing 46, the inner end of which
has a receptacle 52 detachably secured thereto. -
Within the chamber of this receptacle B2 is &
thermostatic bellows 64 which controls move-.
ment of the feed needle 56. A line 58 withdraws
oil from the vpper part of the tank A whence it
flows into the chamber B2, The line &1 heas a
tapered entrance 66 in the chamber 52 within
which the needle 55 cooperates for the regulated
feeding of oil thru the line &1,

A manuslly adjustable screw .84 controls the
sensitiveness of the needle B8. ’

Referring to Figure 2, the heated oil flows




2 .
{rom the tank A thru the line 40 into a hori~
zontally disposed receptacle 170, preferably of
tubular formation, the internal diameter of
which is at least several times larger than the
internal diameter of the pipe 40 and within which
the oil and water are subjected to @ combined
cooling and pressure treatment, and also a wash

treatment for purposes to be subsequently de- -

scribed. ‘The difference in size of conduits 40
and 70 reduces the velocity of fow thru conduit
10 so as to provide sufficient time for contact
of the oil and water with the wash liquid, so as
to enable the latter to coalesce with the droplets
of water in the oil. This reduction of velocity
also eliminates agitation of the oil during flow
thru the receptacles 10 and 72. The oil and
water are then forced vertically thru an elon-
gated tubular receptacle 12, preferably of an

16

15

internal diameter the same as the conduit 70, -

“which connects at its upper end with a tank 173.
The latter may be classified as a settling tank
and the numeral 73* designates the division of
the oil and settled water. The oil in the upper
part of the tank 73 is withdrawn thru lne 74
to storage. A small diametered conduit 15 draws

water from the bottom of the tank. This water

enters the end of the conduit or receptacle 70
remote from the settling tank. The water fed
frora this line enters the conduits 70 and. 72
for the purpose of coalescing water which has
been separated from the oil. The conduit 75 is
preferably smaller in internal diameter than the
lines 48, 70 and 12 and a check valve 18 may be
provided therein tc prevent back pressure of
water in the event the pressure in the system is
built up too high. The conduit 12 may have a
shut~off valve 78 in the upper end thereof nesr
the settling tank, .

A3 shown in Figure 2, the oil entranece line 29
may have s plurality of laterals 20% which lead
to various wells supplying roily oil to the tenk A
for treatment.

A feeder mechanism 85 may be placed in the
line 49 adjacent to the conduit 79 for supply of

an oil soluble chemical to the emulsified oil and ,

water. Another feeder 8§ may be placed at the
inlet end of the conduit or receptacle 16 for sup-
plying a water soluble chemical a3 an accelerant
for the purpose of coglescing the water parti-
cles more easily during travel thru the horizontal
conduit, .

Referring to the step cycle of the process, the
emulsified oil enters the lower end of the tank
& thru the lne 20 and free water settles at the
level 33 and is withdrawn from the bottom of
the tank A by the equipment B sbove described.
The oil in the tank A is maintained at constant
bressure and temperature. The rate of velocity
flow thru the tank i§ very low and while the
brocess is continnous and oil continually drawn
off from the top of the tank thru the line 40,
it takes the oil substantially one hour to flow
thru the casing (8. In the tunk A the temper-
ature is maintained below boiling, preferably ai
160° F. but not above 190°, and the pressure
therein may be maintained at 10 1bs. superatmos-
pheric but not above 50 lbs, Since the hest is

- maintained below the boiling point, there will be
no effervescence in the tank A and thé emulsion
will be broken. - There is no vapor escape. 'The
treatment In the tank A breaks the emulsion into
oll, free water and fine water particles. The
fine water particles are held: in suspension so
that they ean readily coalesce and combine with
tbe wash water in the treatment of the oil and
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water in the conduits 70 and 12 of the apparatus.
While the pressure in the tank A is superat-
mospheric, it must be above the vapor pressure
of the particular oil used. In this connection
it should be stated that the temperature and
bressure may be varied to suit the particular
roily oil which is to be demulsified.
. The heated oil under pressure has a very slow -
flow thru tank A and therefrom it enters the
line 40 and flows into the inlet end of the en-
larged conduit or horizontal receptacle 70. Tie
oil fiow thru the receptacles 70 and 12 which
contains wash water is slower than in line 40
and is cooled. It is maintained under pressure
for the purpose of retaining the stability of the
oil. If the treatment is carried out in a hori-
zontal conduit such as 10 and directly therefrom
flows into a settling tank, mechanical pressure
can be resorted to for the purpose’ of maintain-
ing pressure during the cooling and washing of
the oil. However, as shown in Figure 2, the oil
and water may be maintained under a hydro-
static pressure by causing the same to flow thru
& vertically disposed or inclined conduit 712.
Such use is only practical where a settling tank,
such as 13, can be maintained at a level con-
siderably above the heater tank A. The oil dur-
Ing the treatment in the conduits 10 and 72 is
cooled while being maintained under superat-
mospheriec pressure. It ig preferably not cooled
lower than 100° F., but it must be cooled below
110° P. This cooling, while under pressurse, is
effected so that when the oil is lowered to atmos-
pheric pressure, it will remain stable.

~Flow of oil thru the conduits 70 and 12 is
caused by pressure action upon the oil and partly
thru thermosyphonic action. The wash water of
course flows thru the line 15 by thermosyphonic
action thereof. '

The wash water fed into conduits 70 and 72

from the line 15 picks up and coalesces the parti-
cles of water held in suspension in the oil as the
same flows thru the conduits 10 and 72. This
wash water is preferably salt water and may be
combined with the chemical or chemicals from
the feeders 86 and 81, It is not otherwise diluted.
It does not pass into the tank A or the line 40
above the horizontal. It is heated by the oil

‘flowing thru lines 70 and 72 in g heat exchange

relation.

As above stated the oil may be treated with
a water soluble chemical as it enters the conduit
This is a water softener
which accelerates the separation of oil and water
and ecoalescing of the water with the wash water
thruout the treatment. The treatment may also
consist in the addition of a water softener, such
as sodium hydroxide or ammonium hydroxide in
order to speed the coalescing of water particles.
It must be remembered that the conduits 70 and
72 are many hundreds of feet in length, and to
give some idea of their comparative diameters,
the pipes 40, 79 and 15 may be respectively three
inches, six inches and two inches. This propor-
tion may be varied, as desired. :

The chemical of course enters the settling tank
73 and is deposited in the salt water used for
washing purposes and of course it is used over and
over again until the solution becomes so weak
that more of the water softener or chemical
must be added from the feeders 80 and 81i.

It is to be noted that the feeder 89 is located -
in the line 49. It feeds an oil soluble c¢hemical
to the oil after it leaves the tank A, Such a
chemical must be used under certain circum-
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stances for various oils, according to their chemi-
cal make-up, and I contemplate that under some
conditions, both the oll soluble and water
chemicals may be used, altho under normal con-
ditions the water softening chemical is the only
one used in the process. ) :

The oil withdrawn from the settling tani thru
line 74 has less than 1% B. 8. Itis within the
contemplation of this invention to provide other
heat exchanging apparatus than the conduits 70
and 12, for the purpose of cooling the oil while
under pressure. o _

If desired, I may provide & suitable mechanism
for feeding natural gas into the conduit 12 &b
the lower end thereof, thru mechanism shown at
90, for the purpose of causing Proper circulstion
and flow of the oil and water thru the
and into the settling tank.

The element of pressure in the treatment of
oil thruout the system is important. In the tank
A pressure keeps the oll from boiling and effer-
vescing and of course there are 10 Josses of vole-
tile constituents., Pressuré treatment maintains
the oll at the desired gravity, and it is jmportant

to bear in mind that this pressure is maintained 25

thruout the treatment, including the step of cool~
ing the same up to the time that the same enters
the settling tank. 1f found necessary, pressure
regulating velves may be placed st the top of
the conduit 72 and upon the conduit T4.

Various chenges in the steps of the process and
in the equipment necessary to carry out the proc-
ess may be made to the form of invention here-
in shown and described, without deperting from
the gpirit of the same oF the scope of the claims.

I claim: . : . ,

1. The process of .demulsifying oil and water
which consists in heat treating the oil and water
at a temperature below the boiling point of wa-
ter while under supera.tmospherlc pressure, sub-
sequently cooling the oil and water to & normel
temperature while maintaining the same under
superatmospheric pressure and during the pres-
sure cooling of the oil and water treating the
same with & wash solution for the purpose of
coglescing the water of ofl demulsification, and

gystem

goluble  *

5

15 of the container

3

in g preliminary heat and pressure treatment of
the same for causing & preak down of the emul-
sion, and while the resultant product is heated
causing the same to flow under hydrostatic head
pressure to a point where the same is cooled to
& normal
treatment causing ‘the particles of water to coa-
lesce thru a water wash treatment, and subse-
quently causing the water to settle from the oil,

i the product of set-

carbon emulsions, th
tainer, means for admitting to
the hydrocarbon emulsions t0
be treated, means for withdrawing free water
_from the lower part of the tank to & predeter-
mined level, and: purner means for heating the
oil in the tank located above the said level of

gp free water in the tank.

5. The process of demulsifying hydrocarbon
and water emulsions which consists in heat treat-
ing the emulsions for the purpose of breaking
said emulsions, subsequently water washing the
oil and any suspended water particles therein by
the water

tially horizontal path under superatmospheric '
pressure, and subsequently separating the oll and

go water.

6. The process of demulsifying hydrocarbon
and water emulsions which consists in heat treat-

g5 causing the oil and water particles suspended

40 subsequently separating the oll

5 therein to travel & relatively

therein to travel thru a relatively long conduit
under hydrostatic pressure together with & wa-
ter wash solution for the purpose of coalescing
the water particles with said wash solution, and
and water.

7. The process of demulsifying hydrocarbon
and water emulsions which consists in hieat treat-
ment of the emulsions to initially breek the same,
subsequently causing the oil and water suspended
long horizontal path
o washing solution under pressure

during the last mentioned step additionally treat- greater than atmospheric for the purpose of coa-
ing the oil and water with 8 water softening 1escing the water particles with the wash solution,
chemical of a nature to accelerate water coales- end subsequently separating the oll angd water.

cence, and subsequently separating the oil and 5o ~8. The process of demulsifying hydrocarbon
water. ’ ' , and water emulsions and the like which consists

9. The process of
carbon snd water out of the well which consists
in heat treating the same while under superat-
mospheric pressure for the purpose of & prelim-
jnary bresking of the emulsion, withdrawing
whatever free water there is, subsequently treat-
ing the remaining hydrocarbon
water wash solution while maintaining the hy-
drocarbon under superatmospheric pressure to

_ the point where the same is cooled fo & 1O.
“stemperature, and subsequently parating the ol
‘and water. ' :

S. The steps in the

hydrocarbon and water

process of demuisifying

enmlslogs,

treating emulsified hydrotars "

58

and water with &

e .80 8ia oll and water particles for

which consist g8

and water for the pur-
emulsions, subse-

i{n heat treating the oll
pose of initially bresking the
quently causing the oil and water particles sus-
pended therein to travel & relatively long sub-
stantially horizontal path and then thru an up-
wardly disposed path under hydrostatic pressure
and during the travel of the oil and water par-
ticles along the horizontal snad upwardly dis-

posed paths causing a wash solution to act upon -
the purpose of

particles with sald wash

coalescing the water
oil and

solution, and subsequently geparating the
water. ]
' WiiLiaM B. mmms._




