NOZZLE ASSEMBLY FOR SEPARATI NG HYDROCARBON EMULSI ONS

AND METHODS OF SEPARATI NG HYDROCARBON EMULSI ONS
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oils prior to refinery separations, the presence of
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hydrocarbon emulsions often presents serious operational problems leading to oil losses,
contamination, corrosion, fouling or plugging, and expensive environmental
treatment/disposal costs. These hydrocarbon emulsions are often present when the crude is a
heavy crude having an API gravity of about 20 or less, and particularly those with an API
gravity from 7 to 12. These crudes are especially hard to produce, and when produced cause
operational difficulties in refining.

These intractable hydrocarbon emulsions typically include as constituent components
water-in-oil or oil-in-water, oil wetted and/or water wetted solids as well as a variety of
additional difficult-to-separate constituent components. Some of the waxes and bitumen
present with the oil in the underground formation, as well as finely divided inorganic solids
such as sands or clays which act as emulsion stabilizers, provide a shield at the oil-water
interface which prevents the water droplets from coalescing. These intractable emulsions
pose a serious disposal problem and represent a great economic waste. Previous processes
for breaking-up hydrocarbon emulsions are disclosed in U.S. Patent Nos. 4,938,876,

5,738,762, 5,882,506, and 5,948,242, each of which is incorporated herein in its entirety.
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enmul sions contained in a fluid. Broadly, fluid nozzles

and separate a hydrocarbon emulsion into its various constituent components by flashing the

emulsion through the nozzle and dropping the pressure of the emuision.



havi ng one or nore inpingenent plates and nethods of
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selective variation in the anount of recovery for the
r es phe tiresent dnwnition eadvasagponbn peavided da t ekl bysembly and related
anot her specific enbodi nent, the nozzle assenbly

meftody ifeleparagi@ &Y @locabon Binulkions @bhtaniel 6n @i fluil O HiBadly, fluid nozzles
recovered and entered into the refining process. In
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outlet; a flow chanber fo acgilitating. flui | ow
g st st el FATRES mefheds”fiseipid hefia hipak dpt'a ydrocarbon
~outlet; a nozzle head di sposed adjacent to the housing )
emplisipnginoprofued eride glZinfq ith vatowaGensttugnt pemponents. almjone specific
second end, the first end being di sposed adjacent to

embixtimieot, sheyquoztlai aksemblyetlso tallows i fos tselectiveanaridtion #e dendmount of
end defining a fluid fl ow passage therebetween for
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second end; and an i npi ngenent plate disposed’in a
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| at e ﬁ_\&)o&gex' t.ing the second end of the nozzle head
and erierrd Qs TR IMNE RIACESons in the fluid are thereby
separated into various constjituent conponents. A ) i
f ur Imene maginular embediment, iowzrle aassybhbtemprises  hpusiegs a housing fluid
I mpi ngenent plate may be novable with respect to the
inletpz hbesidpefiid oudét; & ifw thaenbdr firdidbtating Narinfléw drom the housing fluid
i mpi ngenent plate and the second end of the nozzle
inldieathe<CRAUsRR %348 b8flet; a nozzle head disposed adjacent to the housing fluid outlet,
the nozzle head having a first end and a second end, the first end being disposed adjacent to
the housing fluid outlet, the first end and the second end defining a fluid flow passage
therebetween for facilitating fluid flow from the first end to the second end; and an
impingement plate disposed in a spaced relationship from the second end of the nozzle head
such that fluid flow impacts the impingement plate upon exiting the second end of the nozzle
head and hydrocarbon emulsions in the fluid are thereby separated into various constituent
components. A further feature of the nozzle assembly is that the impingement plate may be
movable with respect to the nozzle head such that the distance between the impingement
plate and the second end of the nozzle head can be varied.
Large emulsion particles in the fluid are advantageously broken apart when the fluid

flow from the second end of the nozzle head is directed towards, and impacts, the

impingement plate. Clean surfaces on the various constituent components of the emulsion
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of a_.nozzle ass ly.for use in separating hydrocarbon
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the nozzl e assenbly shown in FIG 1. FIG 3 is a
cross-sectional view of the nozzle assenbly shown in
FIG 1 along line 3- 3. FIG 4 is a top view of an
i npi ngenent plate of the nozzle assenbly shown in FIG
1. FIG 5 is a plan view of a specific enbodi nent of a
nozzl e head for the nozzle



assenbly shown in FIG 1. FIG 6 is a perspective view

of a specific enbodi nent of a nozzle head for the
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3. 1-4, a nozzle assenbl y 20 is provided. Nozzle assenbly
20 preferably conprises a low friction, isentropic
nozkle 4tihatop viewwdes ithpingement PPataoiithe ooszlegsséinbly shown in FIG. 1.
chanmber 24 in fluid comunication with housing fluid
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menber 30 with button plug 3 1 is disposed within
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adj d. Housi fluid.outl 28 is in fluid _
conhiXhiEc piRGPRYS ity OF & Shrstie rRbodiemt of gdicvale dgad for the nozzle
FIGS. 5-6, nozzle head 40 conprises a
asserpbly sbewnitBlG-yl- shaped portion 42 that is narrower at
first end 44 and wi der at second end 46. In other
wor B3 7tihen exploded, perspective view of a specific embodiment of a nozzle head for

the nozzle assembly shown in FIG. 1.

FIG. 8 is a exploded, cross sectional perspective view of a specific embodiment of a
nozzle head for the nozzle assembly shown in FIG. 1.

While the invention will be described in connection with the preferred embodiments,
it will be understood that it is not intended to limit the invention to that embodiment. On the
contrary, it is intended to cover all alternatives, modifications, and equivalents, as may be

included within the spirit and scope of the invention as defined by the appended claims,



outer dianeter and the inner dianeter of the
frustoconical l y-shaped portion 42 is variable and
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with minimal friction |osses. Referring back to FIGS.
1- 4Refeoing ron¢a 1@ 1-4, 3 sexnleasseblydifsis pyoddedryNozzle assembly 20
support pl ate 50. Support plate 50 may be connected to
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50. Suppott plate 50 may be connected to housing 22 using any device or method known in
the art, e.g. , welding or use of fasteners such as bolts 100. Support plate 50 also includes
devices for securing support plate 50 to, for example, a flash drum, also referred to as a flash
fractionator or flash vessel (not shown herein, but described in greater detail in U.S. Patent
Nos. 4,938,876, 5,738,762, 5,882,506, and 5,948,242), such as by bolts 120. Support plate 50
includes opening 52 for insertion and securing of nozzle head 40.

In the specific embodiment shown in FIGS. 1-4, emulsion fluid enters frustoconically-
shaped portion 42 of nozzle head 40 at first end 44, and exits frustoconically-shaped portion
42 of nozzle head 40 at second end 46 via opening 77. In another embodiment (not shown),
second end 46 can include an additional cylindrical portion of nozzle head 40 that is not

frustoconically-shaped on the outside, and instead has a constant outer diameter.



the | owest boiling points flash in
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stream The pressure drop across first end 44 of
heado¥z| e head 40 accelerates the fluid stream and
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surface of nozzle head 40 into which rails 64 (secured

plaieo (. nbilepgesisiacesppmmihe vayjous sangiisugst gemponantsspf ergnulsion fluid are
engagenent. Each rail 64 includes one or nore slots 66

exposed wharetht ieonlsidn partidéeas didken hpst. eTlisrse sxpdsed surfieks san then more
68. Tightening bolts 68 restricts novenent of

easily interact with any surfactants that may be mixed with the fluid.

Kinetic energy is utilized in combination with the thermodynamic effects of sudden
expansion to accomplish separation of the accelerated emulsion stream. The pressure drop
across first end 44 of nozzle head 40 accelerates the fluid stream, and thermodynamic
expansion generates the continued acceleration of the fluid stream.

One or more attachment members 60 can be disposed along the outer wall surface of
nozzle head 40 to releaseably secure impingement plate 70 to nozzle head 40. As shown in
the specific embodiment of FIGS. 1-4, attachment members 60 are grooves 62 disposed in the
outer wall surface of nozzle head 40 into which rails 64 (secured to impingement plate 70)
can be placed in sliding engagement. Each rail 64 includes one or more slots 66 for insertion
of a releasable fastener such as bolts 68. Tightening bolts 68 restricts movement of

impingement plate 70 along the axial length of nozzle head 40, while loosening bolts 68

permits movement of impingement plate 70 along the axial length of nozzle head 40. Thus,



i npi ngenent plate 70 along the axial |ength of nozzle
head 40, while | oosening bolts 68 permts novenent of
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nozzl e head 40 and i npi ngenent plate 70 can be
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opening 77 of nozzle head 40 and/or by tilting or
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initial straight section of housing flow chamber 24 and is used to control the pressure drop
across the top section of nozzle assembly 20. Button plug 31 is easily replaceable in
operation due to the top load design of nozzle assembly 20. Different sizes, shapes and
diameters of button plug 31 can be utilized to allow for more precise control in different
sections of nozzle assembly 20 to produce a wide range of flow rates. For example, button
plug 31 can have a tapered shape (not shown), which would cause increased isenthalpic
flashing in the straight bore section of 44 and continuing into 42 on nozzle assembly 20.
Alternatively, button plug 31 can have a cylindrical shape as shown in FIG. 1, which would
lead to increased isentropic flashing in frustoconically-shaped portion 42 of nozzle head 44.
In a specific embodiment as illustrated in FIGS. 7-8, an insert member 80 is disposed

within or adjacent to first end 44 of nozzle head 40. Insert member 80 may be formed of



sections of nozzle assenbly 20 to produce a w de range
of flow rates. For exanple, button plug 3 1 can have a
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isenthal pic flashing in the strai ght bore section of
44 and _continui.ng i nto 42 on nozzl e assenbl
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shape as shown in FIG 1, which would lead to
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frustoconi cal |l y-shaped portion 42 of nozzle head 44.
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process for separating hydrocarbon enul sions. In
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purposes. The hot, pressurized stream of crude oil and its additives is flashed to the extent
that 1 to 15 percent, and preferably 1 to 8 percent, of the emulsion’s water vaporizes and is
ultimately removed by, for example, being directed into a separate flash vessel, or vapor-
liquid separator. Further, the vaporized light ends of the crude oil stream can be passed out
overhead to a separate condenser and run-down tank. The condensed vapors will yield a
water layer and a hydrocarbon layer above it. Both of these layers may be recycled or
removed.

After passing through chamber 24, the flashed vapor and the accompanying unflashed
fluid pass through the second section, e.g., nozzle head 40, of nozzle assembly 20, thereby
delivering the directional flow of the fluid towards impingement plate 70. In a specific

embodiment, impingement plate 70 has a projected area on its face 75 that matches the



conponents as described in U S Pat. No. 4,938, 876,
i ncorporated herein by reference for all purposes. The
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head 40, of nozzl e assenbly_ 20, thereby deliveri ngbthe i
impingeseant ple 79 1454, the S@W@dfspmqal efovierale ap3RmIAY eftesian be adjusted just
plate 70. In a specific enbodi nent, inpingenent plate
prigiCo lilxsstep pff deflectimgithaflwit ofif off impihmmenf plathdd. Mt axdjnesting distance D
theangl ed outlet at opening 77 of nozzle assenbly 20

betive@ni$ihsdindult ? €70 bfid tHel R8bidYsecBbn Bf ¥k iaB@niM 20 &he emulsion
head 40, the fluid can be deflected off of inpi ngement

par?kl@% %ﬁ&otﬂenl osf'hfals S&F tb%:ocﬁregf Gxﬁﬁ i%ﬁﬁl?%g)l# ﬁagaée? Yo" while the

ydroca on enul'sions In
br okep apart 3% |ous constltuent co

onents., | f
optfdr, B it SO IR SRR Ra ok Sepm can be
and/ or di stance D between inpingenent plate 70 and the
achigvednd section of nozzle assenmbly 20 can be adj usted
just prior to the step of deflecting the fluid off of
i npLargenparticlpt atith (RO .gr8yesalijnetit iengreylivall e e Ratrisdvieethe stream if
i mpi ngenent plate 70 and the second section of nozzle
theAS R Bldder @hatdeeinedikclib®N There are viscous influences from the liquid/vapor
stream that will carry the smallest particles within the stream. Larger particles will have
enough momentum so that they cannot be carried by the stream. This results in the larger
particles impacting impingement plate 70. The greater the distance D, the more time there is
for the larger particles to change direction. Hence, adjusting distance D will influence the
size of the particle that impacts impingement plate 70 and the energy that is removed.
Without impingement plate 70, the large particles lose kinetic energy due to friction
with the vapor/gas in the flash vessel. The objective is to flash as much of the fluid stream as
possible and gently let the constituents settle. If the flashed fluid is allowed to impact the
liquid layer, it will readily remix the components with the possibility of creating a new

emulsion. Adjustment of distance D between impingement plate 70 and the opening 77 of

nozzle 40 advantageously allows for transferring the constituents to conglomerate without



particles wwth the | argest mass can be directed
towards inpingenent plate 70 while the optinmmfl ow
woedooaid4ry? f or achi evi ng enul si on separati on f oPCT/182009/037045
fluid stream can be achievatl. Larger particles with
t he, greatest kinetic epergy, wll not he carrjed |n the |
ABRIEFSHEI¥ING A proyides s'ﬁa d&%%%r?@gm% twesat high . flyd eyedocity and
are viscous influences fromthe |iquid/vapor stream
ensunag that [he epaulsign partickesatel substargiably iall Ifeestunéd. hi n t he
stream Larger particles wll have enough nmomentum so
t haBuitdbdy enaudiot-blakiagr cheatlcdly cifieadded e@heelleil Sto the hydrocarbon
results in the larger particles inpacting inpingenent
Blsfintat ARy 1itaheire Aiing! a1t S4sSE Fhrbugh REAPLEehbly®0, i
errlt hsere igyflor the 1ar &gr&pggtﬁ%ﬁgg to %kﬁg‘ﬁ‘gde%g??&eﬂél [ ghfn amounts
. nce dj st i di stance, D wi I | i.nfluepce the si,ze of, .
in {1 g8, 1 19000 0 Soi, L G iy doepiiie OFp R st of i srsion. The
ener that is renmoved. Wthout i npi ngenent plate 70,
Chftﬂﬁéal%agéeﬁavf@qt%ntésdenb%%ﬁ%ﬁéﬂatéﬂgp oan@twgbzers as also described
~friction with the vapor/gas in the flash vessel. The
in U. dat.iNe 4,838,876 lmsspecficrembodimenh ahé Fmulbicstbreakingshemicals are
possi bl e and gently let the constituents settle. If
addedepridraghé@ fliidi fnpaptiag limphigeinent PRRCTO ttbeprbim@td ehixing. Suitable
layer, it will readily remx the conponents with the
chdfABAS Bid WhNKAbwE a5 ldrd foaflil]) BRI (PR Petrbitlc!! BolIBRhetidfn, Nalco or
t D bet and’ the

di st ance et ween i npi ngenent plate

openi 74 of nozzle 40 advant ageously allows for . .

ott B GRoleh, Theg arf B oSl APRTBHER] (et Burepens Ofa given crude oil
Wi t hout aggressi ve m xi ng and provi des the optinmm .

as ﬁézvt‘élri@@wgmm@fatmgghthq agt, and; aeawed §s npgdecbinnly srgali guantities. The
the enul sion particles are substantially all

additiest magdincBde t aibbmicevatficiignndniedki agl phbymerial addidives. Polymeric
added as needed to the hydrocarbon enul sion at any

addifived feiBEEin lhtively SnalidoSdgePas Thodirddd €aghlanon 2 @xtremely fine

assenbly 20, in anmounts
solid contaminants.

When the emulsions encountered are of the oil-in-water type, it is desirable to add a
surfactant favoring water-in-oil emulsions. Conversely, if the emulsions expected are of the
water-in-oil type, a surfactant favoring oil-in-water emulsion should be used. Only small
quantities of these counter-emulsifiers should be necessary because over dosing can be
counter productive.

It is to be understood that the invention is not limited to the exact details of
construction, operation, exact materials, or embodiments shown and described, as
modifications and equivalents will be apparent to one skilled in the art. For example,

properties and components of various samples of crude oil can be determined by simple

experimentation, and based upon such analyses, the specific parameters of use for related



in the range of 100 to 2000 ppm by vol unme, dependi ng
on the nature of the enul sion. The chem cals may be

waeobactrant s, denul sif ers, chelating agents, BET/US2009/037045
neutralizers as al so descriltbed in U. S Pat No.
4,938,876. In a sge0|f|c enbodi ment,

Proggssing; BHBPERKTg OF HistArained aaxdeers&arae@aedpr gsordipglynthe invention is
fluidi ting i npingenent plate 70 to pronote

themfmierﬁ@;bggmmtpdbnler hyHberseopt of theapperided klaomm and are
readily obtained fromPetrolite, BetzDearborn, Nalco
or other suppliers. They are optional, depending upon
treating requirements of a given crude oil, as is well
known by operating in the art, and are used as needed
inonly small quantities. The additives may include
anionic, cationic, nonionic and polyneric additives.
Pol yneric additives are used in relatively snal
dosages to encourage coagul ation of extrenely fine
solid contam nants. Wen the enul sions encountered are
of the oil-in-water type, it is desirable to add a
surfactant favoring water-in-oil enul sions.
Conversely, if the enul sions expected are of the
water-in-oil type, a surfactant favoring oil-in-water
emul si on should be used. Only small quantities of
these counter-enul sifiers should be necessary because
over dosing can be counter productive. It is to be
understood that the invention is not |imted to the
exact details of construction, operation, exact
materials, or enbodi mrents shown and descri bed, as
nodi fications and equivalents will be apparent to one
skilled in the art. For exanple, properties and
conponents of various sanples of crude oil can be
deternmi ned by sinple



experinmentati on, and based upon such anal yses, the
specific paraneters of use for rel atedprocessing
we@eouwopnemt can be determ ned and engi neered. PCT/US2009/037045
Accordingly, the inventionids therefore to be linmted
only by the scope of the aggended cl ai ms. CLAI M5 WHAT
IS CLAIMED IS: 1. A nozzl eChk&8dMRbly for separating
hydr ocarbon enulsions in a fluid, conprising: a
WHATSISGLARVHILES:ng fluid flow inlet; a housing fluid
flow outlet; a flow chanber for facilitating fluid
1. | oW dozgIBnatdembefes serdtingi Hdfdc@itoh Bindlside it B Eluli) UsmpPHsing:
fluid flow outlet; a nozzle head having a first end
and ﬁo&?@?nd end, the first end being di sposed
cen

adj & o the housing fluid flow outlet, the first

end and.the . ond, end defining a fluid fl ow passage
the?EB‘@E%fi‘Ha%P"%%utating fluid fl ow fromthe
first end to the second end; and an inpingenent plate
di spbewsing fhuig flopaeuletr el ati onship from the second end
of the nozzle head such that fluid flow exiting the

s ecoibywe pisanafer tthe favditating Hemdflowfamh shd heusimg floigeflewt inlet to the
pl ate and hydrocarbon enmulsions in the fluid are

houslifr kY flenAfiet;ed. 2. The nozzle assenbly of claim1l
wherein the inpingenent plate is novable with respect

o ATEAESEE v 245 GRelod RSt RESHEAEGR: i o
G s 80k o, BN R B had Bn
flow passage therebetween for facilitating fluid flow from the first end to the second end; and

an impingement plate disposed in a spaced relationship from the second end of the

nozzle head such that fluid flow exiting the second end of the nozzle head impacts the

impingement plate and hydrocarbon emulsions in the fluid are thereby separated.

2. The nozzle assembly of claim 1, wherein the impingement plate is movable with
respect to the nozzle head such that the distance between the impingement plate and the

second end of the nozzle head can be varied.

3. The nozzle assembly of claim 1, wherein one or more attachment members are
disposed along an outer wall surface of the nozzle head to releaseably secure the

impingement plate to the nozzle head.

4, The nozzle assembly of claim 3, wherein the attachment members are grooves

disposed in the outer wall surface of the nozzle head.



di sposed al ong an outer wall surface of the nozzle
head to rel easeably secure the inpingenent plate to
wo bmonowat e head. 4. The nozzl e assenbly of clBETUS2009/037045
wherein the attachnment nmenbérs are grooves di sposed in
the outer wall syrface of the nozzle head.5. The
2. noziPe negde ASTMRSY o) elpim 4, WiRES1R] 9neofie mATE FBile apcyspcyred to the
are secured to the inpingenment plate and are slidingly
impinggagend blate andtate slitingly engagsalle withdhagpeves ih #zechozele hend
nozzl e assenbly of claim5, wherein the rails include
one or nore slots for insertion of a rel easable
6. f asThnavzdlonsseatly iof tolaig Sowherein thef raflldndloge bge e mhore slots for
pl ate along the axial |ength of the nozzle head. 7.
inséiBn BPF £418asABIE FARnkr Rr rEdAdt e ImoWRhELFHE ti!:ﬁgirr]lggmem plate along the

I npi ngenent plate has a face that 1s positi

.Dar dj lar ;to the direction of the fluid fl ow steam
wBRRRG! B o8kt B

“end of the nozzle head such that
the fluid flow stream can i npact the face at a ninety

degree angle. 8, Th pzzl e assenbly aof claim 1, X
7. wholBs Aot assimbhgehelm gy &lﬁr%g%lmlae%em%tﬁ%ﬁ% face that is
tilted such that the fluid flow streamexiting the
positiangd gemandionlar focthe dizedtion|oé the Ruid flowpyeam exiting theeseeqnd end of the
an angle other than ninety degrees. 9. The nozzle
nozistead sychahatchailoidiflowdtesasi cantilpadtndn fage anthinglyalegreb angle.
a face with a plurality of angled surfaces for
directing flow of the fluid flow stream i npacting the

8. f aCPhd RoRNEasEMBIPoE cRirh 8¢ vh&aa: thd BnpihB&n&A%dtE has a face that can be
assenbly of claim1l, wherein the assenbly includes an

LR YIE e ARDS, M) 0 B Snd B A RBRSH mpact e

ow C

face at an angle other than ninety degrees.

9. The nozzle assembly of claim 1, wherein the impingement plate has a face with a
plurality of angled surfaces for directing flow of the fluid flow stream impacting the face in

one or more directions.

10.  The nozzle assembly of claim 1, wherein the assembly includes an adjustment

member with a button plug that is disposed within the flow chamber.
11.  The nozzle assembly of claim 10, wherein the button plug has a tapered shape.
12.  The nozzle assembly of claim 10, wherein the button plug has a cylindrical shape.

13.  The nozzle assembly of claim 10, wherein an insert member is disposed adjacent to

the first end of the nozzle head to protect the nozzle head from wear caused by fluid flow.



11. The nozzl e assenbly of claim 10, wherein the
button plug has a tapered shape. 12. The nozzle
was®endi7y? of cl ai m 10bwherei n the button plug PEBEUS2009/037045
cylindrical shape. 13. Thelfozzl e assenbly of claim
10, wherein an insert menber is disposed adjacent to
144 neThe nezzle Assemblyt Ak clabn Z3e Whetedn thy inpert arambends pymedeof a wear
head from wear caused by fluid flow 14. The nozzle
reswbwbmpieyiabf cl ai m 13, wherein the insert nenber is
formed of a wear resistant material. 15. The nozzle
assenbly of claim 14, wherein the wear resistant
15.mat Th¢ abzdls abdehtdf of chimbi4]ewheléin theevoapzedigamsmadiihlyis tungsten
of claim 14, wherein the wear resistant material is
cmﬁﬁﬁ?”ic- 17. The nozzle assenbly of claim 13, wherein
the insert nenber is slidingly insertable into the
first end of the nozzle head. 18. The nozzl e assenbly

of alm {13 rein the,i rt enber i.s_removeabl .
16,01 « SRRl oL S Bl T4 D 1BEVRE el R R dramic
separati ng hydrocarbon emulsions in a fluid conprising
the _steps. of . causi a essure drop in the fluid. by .
17-pas£ﬁfha Hifoasspmply ?fﬂaslergﬁ AV RFIFEY tﬂg SE IR erals-fsﬁlaxnﬁy insertable
. flow nozzle; focusing the directional flow of the
int¢ thgifastteodaf ths neazle padagenent pl ate by passing the
fluid through a second section of the fluid flow
nozzl e; and deflecting the fluid off of a front face
18.0f Thenozxfs asgpenisinof plaah 3 whaeinhhe Bs@emembar Birethdneeably attachable
fluid fl ow nozzl e such that hydrocarbon enul sions in

to th@BodAllh@dgar e separated into various
19. A method of separating hydrocarbon emulsions in a fluid comprising the steps of:
causing a pressure drop in the fluid by passing the fluid through a first section of a
fluid flow nozzle;
focusing the directional flow of the fluid towards an impingement plate by passing the

fluid through a second séction of the fluid flow nozzle; and

deflecting the fluid off of a front face of the impingement plate in a third section of
the fluid flow nozzle such that hydrocarbon emulsions in the fluid are separated into various

constituent components upon deflecting off of the front face.

20.  The method of claim 19, further including the step of moving the impingement plate
closer to the opening of the fluid flow nozzle to influence the separation of the hydrocarbon

emulsions into various constituent components.



constituent conponents upon deflecting off of the
front face. 20. The nethod of claim 19, further
wo pwbadi7wy t he step of noving the inpi ngemrent PCEUS2009/037045
closer to the opening of the fluid flow nozzle to
i nf]l uence the separation of the hydrocarbon enul siqgns
2L nt She; methodof claimy 19, fwther deplwrding Hiestepof mewng the,isepipgement plate
claim19, further including the step of noving the
furthep awge fom thel epeairigiof ther fladeflow nozale he infhenéan theodepatation of the
fluid flow nozzle to influence the separation of the
hydiyehrBsterng Bio 8Tl S VO tods cBistituent éamisoneMest i t uent
conmponents. 22. The nethod of claim 19, wherein the
front face of the inpingenent plate is perpendicul ar
22 Uhd GRAR6d dfOclhin® 19, IadréiANthaT frbe fdck Ubt tld PfpRbRaD plate is

exiting the fluid flow nozzle, and further includi'ng

pe AR sipls BORL gk L BSERY SN S bt e i o
perpendi cul ar with respect_to the direction of the

nozze, prd g{fﬁw gehding g step Ry tilthe tiw EMRINgSraRmt g puchithat the front face
i nfluence the separation of the hydrocarbon emrul sions

of thatimpingementsplaters not prpenddigyonitntespect to the direction of the fluid flow

stream exiting the fluid flow nozzle to influence the separation of the hydrocarbon emulsions

into various constituent components.



