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En relacion con la solicitud contenida en el Expediente de la referencia y, en
particular, con la publicacion del extracio de la misma en la Gaceta de la
Propiedad Industrial No. 591 de 30 de Abril de 2008, por medio del presente
escrito muy respetuosamente me permito solicitarle se sirva proceder a efectuar

el EXAMEN DE PATENTABILIDAD de la solicityd aqui contenida.

Para tal efecto, acompa el comprobante de pago\por concepto de la tasa

respectiva, Recibo No. ¢5 / L/ ? 9 ‘

De Usted Atentaryiente,



SUPERINTENDENCIA DE INDUSTRIA Y COMERCID

NIT : B00175089-2

RECIBO OFICIAL DE CAJA 08 - 75,489

H - 1
FECHA : SEPTIEMBRE 23 DE 2008 S\i{\iﬁ\‘i‘\
REACIONE
-a7 SENACIONAL!
Fech. - I
o _
At 5
tist CONSIGNACION f1a18
DEPOSITANTE TIPO PAGD BANCO CUENTA No. PAGD FECHA PBO Vr. PAGO
CASTILLD GRAU Y ASOCIADOSCONSIGNACION  BANCO DE BOBOTA 062754387 BOBAIBSH  23/09/2008 3,883,000.00
I8 C O N C E P T D SEis
CANT. RENTISTICD CONCEPTO TOTAL CONCEPTD
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Industria y Comercio

SUPERINTENDENCIA

DIVISION DE NUEVAS CREACIONES

RADICACION EXPEDIENTE No. 07-94719

EL EXTRACTO DE LA PRESENTE SOLICITUD DE PATENTE DE INVENCION
FUE PUBLICADO EN LA GACETA DE PROPIEDAD INDUSTRIAL No 691 DE
FECHA 30 DE ABRIL DE 2008 EL TERMINO HABIL SENALADO POR LA LEY

EXPIRA EL 30 DE JULIO DE 2008

NOTA: Dentro del plazo de los seis (6) meses siguientes a partir de la fecha de pubhcacsén )
en la gaceta de Propiedad Industrial, debera solicitar y cancelar el examen de
patentabilidad so pena de que la solicitud caiga en abandono, de acuerdo con o
establecido en el Articulo 44 de la Decisién 486/2000.

SE PRESENTARON OPOSICIONES POR PARTE DE TERCEROS.
Si . NO _ X
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2020
Bogota, D. C., 16 de febrero de 2011

Doctor

German Castillo Grau

Representante

Sulphco, Inc.

ASUNTO Radicacién  07-94719

' Tramite 002
Evento 001
Actuacién 430,
Oficio P340 4
Folios 024

Patente de Invencion: Patente de Modelo de Utllidad [ |

Via Nacional D
ViaPCT (fase nacional) [ A  Cap.| Cap. ' []
No. Sol. Internacional PCT/US2006/000293.

Fecha de Presentaciéon Internal. 6 de enero de 2006

Como resultado del examen de fondo, realizado con fundamento en el articulo 45 de la
Decision 486 de la Comisién de la Comunidad Andina, se le comunica:

1. Documentos estudiados

1.1. Descfigcién-: Folios: 4a15 tal como se radicé inicialmente

1.2. Reivindicaciones: Folios 16217 tal como se radicé inicialmente

1.3. Prioridad: .
Fecha 15 de febrero de 2005
Pais US
Numero 11/059115

2. Objeto de la invencion
2.1. Titulo de la solicitud (folio 1)

Enriquecimiento del petréleo mediante tratamientos combinados de
ultrasonido y microondas

07-04719_Art_45Doc | 16 de febrero de 2011



2.2.Las reivindicaciones 1 a 13 de la solicitud en estudio se refieren a
Un proceso para tratar una materia prima compuesta por petroleo o una fracciéon
del mismo para convertir componentes de esa materia prima en otros productos
que tienen puntos de ebullicibn mas bajos que los puntos de ebullicién de los
mencionados componentes, el cual método comprende:
(a) combinar la mencionada materia prima con un liquido acuoso para formar
una emulsion,
(b) exponer esa emulsion a ultrasonido,
(c) a continuacion de la etapa (b), irradiar esa emulsiéon con radiacion de
microondas para separar esa emulsién en fases acuosa y organica, y
(d) recuperar la mencionada fase organica.

2.3.El anterior procedimiento busca mejorar las propiedades de compuestos
derivados del petrbleo.

2.4..a Clasificacion Internacional de Patentes (IPC) para esta solicitud es
C10L 1/04

3. Determinacién del Estado de la Técnica

3.1. La fecha que se ha tenido en cuenta para determinar el estado de la técnica es
15 de febrero de 2005

3.2. Teniendo en cuenta la fecha indicada se realizé la blisqueda en el estado de fa

técnica de documentos relacionados con la solicitud encontrandose los
siguientes documentos mas relevantes:

b it

Demuisification of water in oil
emulsions _

Method eﬁiploymg wave energy for

the extraction of sulfur from

Converting heavy hydrocarbons into
US 5110443 lighter hydrocarbons using ultrasonic 05.05.1992
reactor

3.3. Los antecedentes refieren

3.3.1. US 6716358 ensefia un método para separar emuisiones de aceite en
agua

3.3.2. US 6086830 ensefia un aparato para romper emulsiones aceite en agua.

3.3.3. US 3616375 ensefia un método para tratar derivados de petréleo
empleando energia mediante diferentes longitudes de onda.

3.3.4. US 4582629 ensefia un método de separacidn de emulsiones de aceite
en agua mediante radiacion por microondas.

3.3.5. US 5110443 relaciona un proceso para tratar emulsiones aceite en agua
con ultrasonido
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4. Analisis de patentabilidad (Articulo 14 D. 486)

La solicitud colombiana puede sintetizarse de la siguiente forma:

——-)r materia prima —p»

Comprende

—» combinar<:

4.1.El documento US 6716358 (D1) relaciona el tratamiento de emulsiones por
metodologias de sonicacién, método este que consiste en la aplicacién de la
energia del sonido (generalmente ultrasonidos) para agitar las particulas de
una muestra, con diversos fines cientificos o industriales (ver todo el
documento). Este documento relaciona la preparacién de emulsiones (ver
ejemplos, principaimente 1y 2), someter emulsiones a ultrasonido (columna 3,
lineas 4 a 13), luego de esto someterlo a un tratamiento de separacion el cual
puede ser por microondas (columna 3, lineas 14 y siguientes) y recuperar la
fase organica (columna 3, lineas 19 y siguientes). Los ejemplos también
ilustran los procesos y sefialan que las materias primas pueden ser derivados
de hidrocarburos. Como se demuestra, la anterioridad sefiala exactamente lo
mismo a ser protegido en la presente solicitud.

4.2.US 6086830 ensefia un aparato para romper emulsiones aceite en agua. Tado
el documento se basa en el principio, segln el cual, las ondas microondas
pueden separarse emulsiones de hidrocarburos en agua. En la columna 1
(lineas 46 y siguientes) se ensefia como la técnica conocida ha demostrado
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qgue las ondas microondas permiten la separacién a nivel molecular de las
emulsiones de aceite en agua con una gran ventaja en relacién a otros
métodos y que basado en estos principios desarrollan el aparato para llevar a
cabo el proceso ya referido. Luego las etapas de irradiar una emulsién con
radiacion de microondas para separar esa emulsion en fases acuosa y
orgénica, y recuperar la mencionada fase organica, resultan del conocimiento
promedio de una persona que conozca del arte. Luego afecta el nivel inventivo
de la presente solicitud pues al combinarlo con D1 o D5 permite encontrar
exactamente lo mismo que se sefiala en las reivindicaciones de [a actual
solicitud.

4.3.US 3616375 ensefia un método para tratar derivados de petréleo empleando,
entre otros, ultrasonido y ondas microondas (ver todo el documento). En
consecuencia un técnico que conozca del arte podra considerar el uso de
dichas técnicas en emulsiones de hidrocarburo en agua. Ademas, dichas
ensefianzas pueden ser combinadas con los documentos D1 0 D2 o D4 o D5.

4.4, US 4582629 ensefia un método de separacion de emulsiones de aceite en
agua mediante radiacién por microondas. Obsérvese como la anterioridad
enuncia el principio de funcionamiento de las ondas microondas que permiten
obtener el resultado relacionado en las reivindicaciones de la solicitud en
estudio. Este documento combinado con D1 o D5 permiten alcanzar o
relacionado en la presente solicitud. ‘

4.5.US 5110443 relaciona un proceso para tratar emulsiones aceite en agua con
ultrasonido. Enuncia el principio empleado en la primera parte de la solicitud. Al
combinario con D1 o D2 o0 D3 o D4 se obtiene lo mismo que el solicitante
desea proteger.

4.6.Conclusiones. La reivindicacién principal de la solicitud en estudio enuncia
como caracteristico dos partes: una primera enuncia el tratamiento de una
emulsion con ultrasonido; una segunda el tratamiento de una emulsién con
microondas. D1 revela las mismas dos partes enumeradas; luego D1 afecta de
forma directa a la solicitud en estudio. Los documentos D2, D3 y D4, cada uno
de forma independiente y no combinados entre s, enuncian el principio de la
segunda parte, la cual corresponde al tratamiento de una emulsién procedente
de hidrocarburos con microondas. Los documentos D5 y D3, cada uno de
forma independiente y no combinados entre si, enuncian el tratamiento con
ultrasonido de emulsiones de hidrocarburos. C6mo se puede observar un
técnico que conozca del arte puede partiendo de los conocimiento de D3, 0 a
la combinacion de dos documentos entre uno cualquiera de D2, D3 o D4, con
uno cualquiera entre D3 o D5, para obtener lo mismo sobre lo que el solicitante
pretende proteccion. '

5. Conclusion:

Los requisitos de patentabilidad de la presente solicitud se encuentran afectados asi:

07-94719_Art_45.Doc 16 de febrero de 2011



S R

US 6716358 _.__Novedad

US 3616375 | Nivel inventivo

US 5110443 Nivel inventivo

En cumplimiento del articulo 45 de la Decision 486 de la Comisién de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de SESENTA dias
contados a partir de la fecha de notificacion de la presente comunicacién. En caso de
no dar respuesta al presente requerimiento, o si a pesar de la respuesta subsistieran
los impedimentos para la concesion, se denegara la patente.

Notifiquese el presente oficio conforme a lo disguesto en el numeral 5.2, literal e), del
capitulo quinto del titulo primero de la Circular Unica N° 10 de 2001.

Concepto Técnico No. 327 5 i
Examinador Técnico 202003 s TR

El anterior requerimiento fue notificado por fijacién en lista, de fecha
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DEMULSIFICATION OF WATER-IN-OIL
EMULSIONS

This is & Divisional Agplication of U.S. Set. No. 09803,
575 filed Mac. 9, 2000 cow US. Pat. No. §,555,009.

FIELD OF THE INVENTION

“The invention inclsdes 2 hodi for demulsification of
ter-in-oil Isions using scoication and ing oil
okt The & i also ucludos 2 method for detor

mining the strength of 2a iotedfacial film formed at the
oil-water interface. The oil of the eawlsion can be of any
type including crude oils, coude oil distillates, vegetable oils,
animai oiis, syathetic oils and mikteres thereof.

ﬁACKGROUND OF THE INVENTION

High TAN and aspbalicne content crude ails possess the
tendency ta form stable water-in-crude oil cmulsions. Such
crude cil typically contains from about 1 to sbowut 66 volume
%-water. The polac nephihicnic seids aed asphal nthe
crude oil stabilize d:spemcd waler dzopbts. Farther, sub-
micron size solids like silica and clay, when present in the
crudcoil.mlnrnaw:ﬂ:ﬂmpularamdsandasyhnnemand
cnhunce the stability of the el latwacd. F ion of
stable water-in-crode.oil emmisions result in difficulty in
sepammnﬂfwnwrandcmdcoﬂ. In moxt cascs, known

ﬁntscpammnmuhmanmermedmnmm-
sion reg Sayer. Furiher processing of the rag layer i

s

10

2
which the greatest percentage of weter from said series
of sample is separated from ssid water-in-oil emulsicn
by identifying the courgy at which the greatesy percent-

agunfwaterwasscparated
‘The i n alse includes a methy ’for paration of a
ter-in-oil Ision in a incloding an
on-line sonicator compnsmg t.l!c steps of:
{a) eollectiog 3 wal Ision from said p
schome;
(b} sonicatiug said b i said lsion is

aoniu&edmasemotailcastthmsemplesmﬂ

dicrein cach of said H i 3 at an energy
ofatkﬂabmtﬁwatﬁm‘hghuhu:&epmmedmg
szmple;

{c) separating cach of said ssmples of sonicated water-
in-oil emulsion info a water phese aod aa oit phase;
{d) delnrmmmg the percent water separared for eack of

said samples in said series of samples; and
(e) determining said streogth of said interfacial Blm which.
strength corresponds to the energy of sonication at
which the greatest percentage of water from said series
of sample is separated from safid water-in-oit emulsion
by identifying the eacrpy at which tbe greatest percent~

age of water was separated.
{) seiting 1he said on-Ii iy 1o a sonication encigy
level ding to said d incd interfacial film

P
*

io recover the ctuds oil and discharge tbe waler. The

{R) smuaumg saad waler m«ail emulguon in said on-hne

problem is faced both at production fecilities and in refiaery 30 tesFacal flm o
desalters. and
Hiectrostatic demulsification in the g of chemicat @) ting sait sonicated fsion into 2 fayer com-
mﬂ‘gﬁ‘?wmﬁgm‘fmmwhm“' prising water and a layer comprising oil
Gravity settling and centrifugation in cotjunction with > DETAILED DIECR[PT!ON QF THE
cmmmldemmﬁcsmelsompmyed NVENTION
togy (See for ple US. The;nmnmmesamethodﬁm oil fom,
Mmﬁ%ﬁmmﬁmm)m@di’ylmmﬂ 7 an
tlmse i) crudeoil&thso acids, s,
of hard to treat =lnnlsmrs mspcmallylh«staglayer @ basic il p mafwmd ml;&“phmpnmclcs
‘Thermal fash methods ace glso knowa it the ast. pmlmtbea:nd:fn;man efacial film at the il

SUMMARYOFTHE INVENTIGN
The instant i a method for demulsifying a
water-In-oil omuision comprising the steps of:
(a)mungsmdemu.honatanmemofdmtdm
about 500 wats/cm?;
(b)sepmungsaxdemntsimin&omnﬂphasumdm
cous phase; and
{c)teeovermgsudphasas.

‘The invention may [urther optionaly comprises adding
dcm;ﬂmﬂertosa:demnlsbnprmlnotdnnngsmdsom—

utrustnv(a). -
likewise includes a method for & o

45

interface. The msiantmve:&maﬁm@ls.amyﬁom«kthc
film and demulsify the comatsis g apl
oflamﬁon:whmhoﬂmbemed
Themvenummayfmhermmpmaddmgademlsmm
tc said wal H Use of a demulsifier is
believed to weaken the interfacial film peesent in the ecanl-
smwﬂhdsmh:ﬂerulheomwmmwrfm.SBchaﬂkn
:sweakanhm:hemmfmdnbsenuhnﬁemulmﬂmmm.

useofademulszﬁermk)wer"‘ ication encigy
to break the interfacial film of the One skilled in
the art will readily thstthe icati

energy can
be k ‘hy_uscaf‘ dsificrs amd the advantages

ﬂaest:eng!hofmmlerl’aﬂalﬁlmmmthecﬂmr
interface of a water-in-oil emulsion comyprising;

(n)smmungamofatheasuk{eesampl&oisaxd

- water-in-oil emmlsion wherein each of said snmplmns

sovicated a1 an encigy of al least about 25

& with their vse in hard to break emmksions.
The uwentum i np;:hcabls ko any type of water—m—mi
and is for golids.

g

ter-in-oif Isi and is plicable to crude oil emul-
4 s y

which may include solids,

kighers than the precceding sapple;

{b) sepacating each of said sonicsted water-in-oil emul-
smnmplcsmmawalcrp&nseamianoilplmsa
) d iz ¢ water sep d for each of

sudsamplzsmsudmot‘samples.md
{d) < ining sait 1 of said bnterfecial flm which
mmngthmspmniswthemergyofmmumat

65

ic acids, basic pitrogen compounds and
mixtares thercoll Thus, the inveation can be applied to
watcr-in-oil emulsions of ctade oils, vegetable oils, animal
oils, ic oils and wmi ihcreoﬁ As used boretn
crade oils include any oils s acids, and
may also conlein asphaltcnes, sohds anct bamc mlrogcn
cuntainiug compounds. Typically, the solids, if present in the
emuision, will have an average total susface area of S1500

%)
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square wicons, mone preferably shout 25 to ahout 1500
square olicross, even more preferably about 50-ta 1500 and
mest peeferably abount [0 10 about 1500 square microas.

Sogication is the act of subjecting a system (o sound
{acoustic) waves. The velovity of sound in liquids is typi-
cally about 1500 metarsisec. Ultrasaund spans the Grequency
of about 15 kidz to 10 MHz with associated waveleagths of
about 10 to (.02 cm. The ioveation may be practiced at
frequencies of about £5 kil lo ahoul A0 Mlhv. The outpul
coergy at a given fis
cnurgy i units of wallsicm" 'ihe mmuunn ;lmvrdui For jo

the instant i icall plistzd at gies of
about 25 o shout SIIB wausfun
Foli 1p the soai the soai 1 is sepa-

rated by metbods such as cenirifugation, gravity sculi

(&3

4
i i |
(PO (‘1'0)1: (11’0}«-.
{0}, (f}'f()‘- (llioln
0 o
CHa, Cilz,
R R R

x

hydrocyclones, application of an cleclrostatic feld, micto-
wave freatment or combinations thercofl or by aay other
mcthods kaown to the skilled aclisan for phase separation.
The oil may then be recovered s a separale phiase. Sonica~
tico alone may be sufficient lo scparate the emulsion into
phases ar may be combmed with aml.ller scparalion method
or ccased and the i d by other hod:
knowa 1o the skilled artisar for phase separation.

berein R is sel d from the group cousisting of alkanes
or alkenes from 8 to 20 carbans, B is CH,—Cl1,; aud Pis
~CHy—CH-—C1,, n ranges frow 1 to 5, m ranges from @
10 § and x canges from 3 10 9.

The invention hesein descnbul is applicable in refinerics
as well as in the 12 ing ficld of operati ina
Refinery, watcr-in-oil emulsions can form during processiog
of gils or may be pressol when crudes ars shipped o the

The p may he . 1 at of the
water-inil entulsion of sbout 20 fa about 200° C. and af
pressures from ambiest o 200 psig (1480.4 kPa).

Use of demubksiiiers in the inveation is optional. 1f such
demulsifiers are utilized, the demukifiers may be sefected
from any known demulsifiers that will not degrade during

rofinery for p g Refinery desaltor units would be
particolarly suited. for sepamtion of the Ision once
sotication is leted to coalesc di d veater dropl

p 23 F

amd secover ofl.

Likewise, the invention can be app]nd o oil pmdumd
from subterrancan formaatit where
nsud n pmdu::: the ofl lcaviog the oil o then be dcmulslﬁcd

sonicatics. Such demnlsifiers can be readily sclecied by the
skilled artisan. Typicaily, the demuisifiors witl bavc a

Techim[ucs far scpuration of the oil and water post
sonicalion include gravity, centrifugation, slectrostatic Sold

moleecular weight of abont SO0 to aboul 5000, prefecably

about 500 to abewt 2000 and 2 hydrophilic hpephihc balance
of above 9 and prefesably from 9 lo abou! 35 and most
pm:fembly from abom &  about 15. Demnls:ﬁctswhlch wzll

nol d durimg will not

as

theroof. Tho sonication which is wiilizod peior 10 soparation
lnay hkmsr_a serve (o separale the cmulsmn,ot may be used

proups such as esters or amides, Demulsifiers will includs,
but are not limited to those which contain fuectional groups
amd

40

with other techni for phase
Such huiq aremadﬂyapphedb'ylheskﬂbdmmal
the i Y 0 sep 1sion into an oil

and a water phase. For example, centnfngahuu can be

ducted at SO0 to 150,000 g for about 6.1 to sbout § hours

such as cthers, amiavs, ethoxylated alcchals, suify
mixtures thewof A pasticulacly p d o Isifier is
phencHormaldehyde.

The demulsifier will be added to the emulsion prier (o or
during sonication. The amowunl of demulsifier to be added
wil range from abou 0.1 ta gbout 5.0 w1 % based on the
amount of lhe emuision. Additionally, a delivery sclvent
may be employed. Suck solvents may include crude oil
distillates boiling in the range of about 7G° C. to aboul 450°
., aleohals, ethers and mixtures thereof. Thus, the delivery
solvents may be sclecied from the group cousisting of the
above,

One skilled in the art will cecognize that use of a demul-
sifier will serve fo lower the sonication cnergy occessary [©
break the interfacial film of the water-in-oil emulsion.
Hepce, il may be desimble to ulifize 2 demulsifier.
Furthennore, a limited oumber of emulsions may require the
use of a demuisifier due to the steepgth of the interfacial film.
Such emulsions will be readily identiffable to the skilled
arlisan since sonication alone will oot break the emulsion
sufficiently.

‘The delivery solvent will be present in an amount of from
about 35 to about 75 wi % in the demulsifier. Thus, when
utitized, the delivory solvent will be iacluded in the 0.1 io
5.0 wi % demulsifier added 10 the emulsion.

icularly proferred demntsifier is a phenoliormald

45

g0

¢

or more, and el field lication of about
300-5000 voltsfinch forabout 0.1 to abaut 24 hours or imore.
The m’-'elmon is apphmble to any water-in-oil cmulsnon
ly those such as

acxls and sofids, and which may additionally ioclude
basic ni s and emulsifiers
whlch are added ar nahm:.lly pmnl in the emuision. Thus,
the viis forming the 2 may inchude crude oiks, crude
oil distillates, cmde oil resids, or oils derived from plant or
animal sources such 8s vegetable ojls and animal oils or
synthetic oils such as silicose ocils. The emulsion may
likewise inciude surfacianis or other epnlsifiers present in

1ke oil or added for forming the emnlsion.

‘The solids present can be those pawrally cccurring in
such oils such as clay, silica, refinery coke, elc. The solids
mey likewise have becn intentionslly added to form the
emulsion. When solids are prescat, they contribute o sta-
biliziog the Ision and such Isions are referred 1o as
solids-stabilized emulsions. Solids siabilized enulsions are
difficult to dcmuls:fy by methods known in the art.

In the method for the of an mtafa-
cial film, a serics of i1 nfthc berif
tevated by appiying to the sample souic energy. Al least d}xee
samples will form tie serics. Typically, at least 3 to §

p and more preferably at least 3 to 20 samples, and
most prefersbly 3 to 10 samples will be utilized, The sapic

hyde ethnxylated alcobol having the structure

enoigy is applied to each sample, with sach proceeding
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sample beiny senicated a1l an enengy al least about 25 o
about S0 wattsfcm” bigher than the precoeding sample, Once
sogication is complete, 1he 0il and waler phases ans sepa-
ratcd sod the percent denmulsified or water phase separated
is measured. A maxinmm amoont of demulsification can

6

upr,talmg at an nu:pu[ control setiing of 4 was used and

I for 2 At the control seiting of

4 the outpnsd coergy is about 150 Waltsfem®. "the lrequeacy
of soaication was 20 k.

The invention was demonsicated usiog two crude oils,

Kome and Hoosier from West Africa and Canada respec-

tiren be ideatified and the encrgy of sonicati il
ing 1o the amount applied to produce the hiphest quantity of
demulsification is equivalent to the pth of the interfacial

filn of the emulsion. The amonnl of energy to be applicd to
tin: Girst of the series of samplus is io the raoge of about 25
to 50 wattsfcm®. I€ the emulsion is mol sepacable. & demul~
sifier should be added. A demulsifier, however will be
optional in mos! inslapces.

The aqueous phase of the emulsion comprises water and
may include disscived inorganic sells of chioride, sulfates
awd carbonates of Group t and 2 efements. Organic salts can
alse be present in the agueous phass,

tively. Hydmuphobic silica sold under uw uadc o An_msxl
R 972 by DeGuss Cx o and hydrop
chay (p in the leb v b divided/

delaminated clny to crude oil and air ozrulahon) were used as
the silica and clay solids for solids stabilizaton of the 60746
water-in-crude oil emulsion.

Lo a typical experiment 30 10 40 grams of cmulsfon were
weighed infto gradvated ceotrifoge twbes and treated as
indicted io Table-1. After teatmeal the wbes were contri-
Fuged and the amouat of water that broke oul of the emulsion
recorded.

Control experiments were those 1hal were aot subject o
any eatment prior to centriugation.

) Rcsu!.r.s in Table-1 indicate that soaication by itself god in
‘The following examples are mezot 1o be ilih ive and with demulsifier significantly cohacce demul-
got limiting in any way. sification cffectiveness.
TABLE 1
Demalsificalion of 8040 Water-In-Crnde Emufaion;
Cenlrifugation for Coulescence of Disporsed Water
N icati ,~ 5
Crude Gil Water Solids BASF Plumdyne 151 Walisjcm 2 % Brine Breakuul
Koma Homo Bine  Silica None Nono o
Rom:  Kome Bine  Sifica 0Sw Noee [
Komsg Kome Hrine  Silica. Nans 2 mrinutes. 31
Komg Koue Brine Silica 05wl % 2 minnies @
Kome Koo Brize Cay uS wi % 2 mrinuies w
Hovsler  Foocsler Brine  Silica Nazo Nooe L]
Hoosier  [locsier Brine  Silica 05wt % None a7
Hoosies  §Zocsier Brine  Sllka None 2 minates s0
Foosicr  Hoosice Brine  Silica 05w % 2 minmtes 99
Hoosler  Hoasics Brine  Clay 05w %% 2 minuzs 99
EXAMPLE-1 45 EXAMPLE-2
Deomisification of 60/40 Water-la-Crude Ot Demu!sdimhon of 20/80 Wamrdu—-&mi:: Oil
Emnlsmn Stabilized by Solids (Centn.ﬁ:galmn fcn: {{ Ca of Walter
C of Water Droplets of Emni: Dmplcas of BEmulsion)

The general procedurs 1o prepare a 60/40 water-in-crude
cil emulsion involved adding 0.15 wt % of solids to the oil
followed by additicn of water or brine and mixing. A
Silvemson mixer supplied by Silversap Machines, [nc. East

sa

. 'y

The g to prepare a 20/80 water-i
o:lemnlsmmvolvﬁaddmonofwalermhmmthccmde
oil and mixing. A Silverson mixer supplicd by Siverson
Machines, Inc. East Longmeadow, Mass, was used. Mixing
was Jucted at 25° C. aind at 400 o 600 rpm For a lime

Longmezdow, Mass. was used. Mixiog was o A at

ired 1o disp all the water into the oil. Waler was

25° C, and a1 400 to 600 rpm for 2 time cequired to di

all the water into the oil. Water was added 1o the crude oil
in aliquots spread over 5 additions. When demulsifier was
used, it was added te the emnlsion af g treat fatc of 0.5 wi
%% demulsifies formuiation based on lhe weight of emulsion
and mixed with a Sitversan mixer at 400 1o 600 rpm for 10
to 15 minutes. A phenol formaldehyde ethoxylated alcohol
demulsifier formulatinn sold by BASF Corporation s Plu-
radyne DB7946 was used to demonsicate the iovention.

Centrifugation was conducted st 23° C. using a Beck

60

added fo the crude oil in aliquots sprezd over 5 additions.
Whea demulsifier was used, it was added to the emalsion at
a treat sate of 0.5 wt % demnisifier foenmilation based on the
weight of emuision and mixed with a Silversun mixer at 400
mﬁoo:-pmfo:mloﬁ o A phenol formaldeiryd
ylated alechol demulsifier sold by BASF
Corporation as Pluradyne DB7246 was used to demonstrate
the 1oveation.
e ic d

I ilicaﬁan was conduc:e.d using a

L8-80 Ultracentrifuge at 10,000 rpm (7780 g) for 30 minutes
0 effect separation of the water and oil phases. Sonication
was conducted using 2 Sonificr Model 350. The pulse mode

L]

model EDPF-1287* ¢l and p
ton ester available from INTER-. AV Inc., San Anmmn.
Tex. Demulsification was conducied at an 830 voltfinch
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patential for 30 o 180 minutes at {emperaitees of 60 and 85° centrifogation the amount of brine scparaficg. oul was
C. Scoication was conducted using a Soaitier Model 350. reeorded. Results are shows in ‘Table-3.
The pulse rrmdcopunung at ao onlpnlmmmi seiting of 4 )

was used and d for 2 mil At the TABLE 3

mmml selting of 4, the output energy is aboul 150 watts/ " 5 -

<m®. The frequency of scaication was 20 kHz. Sample & Soricatian Haerqy iwattxfom™ % Brioe Sepatated
Two crude oils, Kome and Hoosicr from West Africa and t Nose £

- Canadza respectively were utilized. Hydrophobic silica sold 2 i &

anudor fhe tradk name Acrosil R 972 by DeGussa Corporation 3 oo -

was uscd for salids stabilization of the Hoosicr oil. 0 : b “
hamlwmmtowmefmvjsouwas 3 250 &
i in demulsification tubes . : 0 ¢

2nd" tooatod oa sndicted ia Tuble-. Aftor b s 3% ¢

weatment, the amount of watcr that separated out of the -

emulsior was recorded, 1S The mmrfacml film surength is in the range of 50 to 100
Cantrol expériureats were thoss that were aot subject o wattsjom’.

a0y priot 1o el Isification. What is claimed is:
Resulls in Table-2 indicate that soaication by itself and io L. A method for determining a strengih of an interfacial

combination with denmisifier significantly enbance, demul- 5 LI proseat at an oil-water intedfaee of & water-in-oil
sification elfectiveness. Comparisun of resulis in Tables 1 eauision comprising;

20d 2 fndicate tha laboratory centrifugelion was more @ sonicating a sorios of at least threo samples of said
effoctive in the water draplets than the lat ¥ vherein cach of said samples is
desaltei Ficld ek i i icated al an cmergy of at icast about 35 walt/om®
at higher elecirostatic fields are kiiown lo improve separs- 55 higher than the preceeding sample;
tion effectivenvss over those observed in laboratory instru- {b) separating each of said sonicated water-in-oil conl-
ments. sion samples into a water phase and an oil phase;
TARIE 2

Demudsification of 20780 Water-in-Crade Emulsion;
= O Py i

(5 Eratis >
Cruds Ol Wy Solids BASF Plumiyne 150 Waksfem'2 %o Brine Breakont

Eomse Eome Brine  Noae Nooe Noge 4
Komo Kome Hrine Noas GSwt® Nooe 7%
Eomo Komo Beins  Noas Nooe 2 misntes 19
Kome Kome Brins Noas GSwtD 2 mimutes 94
Sloosler - Hopaier Brine . Silice Nooe Nooo 4
Hgosier Hoosier Brine  Silica asw®H Name -8
Hooslor  Hoosier Brine ™ Silica Nonts 2 minutes 0
Hoosier  Housies Brine  Silica G5 wt % 2 minuies s

Example for Interfacizl Film Strength Beterminstica: (c)dutermmmglhewmghlofwamrscpmawd for each of
A 3070 water-in-crude oil emulsion was prepared by ‘s said samples in said seres of samples;

adding 0.15 wt % of hydrophobic silics solids to 8 Tulare (d)mlcuhhngawughtpemofwa&:r ﬂn

ig%cﬂhﬂnwﬁhymﬂmcfwmuﬂmm sau.lsmnsofs.!mp]ﬁsuﬂ

verson mixer supplied by Silverson Machines, Inc. East we:ghp«mulmlhcpemdcmulmﬁcatwn,

Longracadow, Mass. was used. Mixing was conducted at (c)udennfynga ph

25°C.amda140ntoﬁmmnforam ] to ﬁomsan]mgfsamplesandthe

2ll the water inte the oil. The brine wes sdded 10 the crude 55 cricrgy of sanication corresponding to the said sample

o.ilmahqumsq:tudwusmdum thiti 0 porcent demuisification is the
Mpwmmkmamdndedmwelgmssmpksﬁ stm:gh £ the intecfacial film of the emuilsion.

g cach ‘ﬂ”#leﬁ?sﬁzml e thaz e mot 30 2. T method of claim 1 fusther comprising adding
Sampl Sampl nicated. dannlsxﬁertosmdemnlswn ¢ 10 or during said sonica-
Smmm%ﬁﬁﬁ,ﬂmmwwmwamﬁwm() e

sa,zw,lso,mzso,smmssowwmmm Modofdmmlwhewmsaxﬁdemnhﬁcr:s

. ty for 2 esch. S 'was A d from demuilsificrs haviag & molecular weight of

nsmgaSem.ﬁchndelSSﬂmthepulsmodc

- After

about 500 10 about 5000 ans 1 bydrophilic lipephilic balance
h #8 were contrifuged. of about 9 10 about 35. wor

Mnfngsimwasmndmadml?ﬂ.usmgaﬂeckmms 4.1'hcmetlmdofclmmlwhemnsaxddemu!mﬁetma
1.8-80 Ultracentrifuge at 2,000 rpm (1550 g) for 30 mi phonolformaidet lated aleohot having the for-
to effect separation of the wator and oil pheses. Afier mula:
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[ (™ GO (PO
W), (BDJ-

BT

wbcreinRissﬂadcdfmmthcgmupcom:sﬂngofdm
alkenes, or wmixtures thereof from 8 1o 20 carbons, B is
CH,—CH,, aad P is —CH,—CH—CH,, 1 ranges from 1 to
5, m ranges from O to S and X ranges from 3t 9.

5. 'The method of cleim 1 wherein said demulsifier com-
priscs demuisifier and about 35 wi % (o about 75 wt G of a
salvent selected from the group consisting of crude cil
distillates, alcohols, éthers or mixtures thereof.

6. The method of cleim 1 whereir the demulsifier is

. present in an amount from 001 1o 5.0 'wt %5 based on the

weight of eaudsica.

7. The melkod of claim 1 whersin the ofl of said water-
im-oil emlsicn is selecied from crude oil, crude oil distiliate,
crude oil resid, vegetable off, animel ¢il, synthetic oil and
mixtnres lheroof.

8. Tee method claim 1 wherein the method is conducted
3t a temperature of about 20 to aboot 200° C.

10

13. The method of claim 1 wheeein said
solids.

14. The method of claim 1 wherein said solids have an
average tnal sarfece arca of <1500 siuare oricrons.

15. The meikod of claim 13 wherein said solids are
sclected from the group consinting of hydmphobic sitica,
hydrophobic clay, refinery coke and mixiures thereol.

18. The methad of clyim 15 wherein said hydrophobic
clay is hydrophobic beotonite clay.

17. memethodcfchnmlwheremsmdsommnas
‘conducted a1 frequeacies of about 15 kHz to abaut 19 Mz

18, The method of claim 1 whersin said samuxmn :s

ln amumwns or pulse made.

13.A d for sep: of a water-in-cil Ision in

M inchudiog an on-li ) .

lheslnpscf:

(a) coliecting a water-in-oil emulsion from said process
scheme;

(b). sonicating said i bercin said jon is
mnmedmamesofallcastthreesampl&sam

in each of saiki icaled at an caergy
nfatleastaboulﬁwwlcm’h:gh:rthanmprmdmg
sample;

(c) separating cach of szid samples of soricated water-

in-0il emulsion into & water phisce and an oil phase;

(&) determining the weight of water scparated for each of
said samples in said series of samples;

() calculating & weight p of water d for
<ach of said samples in said series of samples said
woight percent is the percoat demulsification;

(ﬂldennfymgasampk cxhibiting maxioum percent

9. The mel;hodofc!a.lml sherein seid scpatation is
lishiod by contrifitgation, hyd I . Y
ic field, sonicals ity sctiling and combi
tions theceof.

10. The mothod of claim 9 wherein said
conﬁudedusmgaﬁpldwhmhmngcsﬁcmi(ﬂtoliﬂ,(m
g for a time from 0.1 to 6 howrs.

11 Tac method of claim 9 whereis said elecirostatic field
ranges from about 500 to sbout SO00volis per inch for a time
from 9.1 to 24 hours.

ﬂ.mmofdmmlwheremsauiwaleroisamd
water-in-oil i i salis of
hicride, sulfates or carl of Group t ant 2 glements.

Isification From said sevies of samplés and the
mtgyofsanmmnmaspondmgmlhesmdsampb
euh.iblﬂng maximum porcent domulsification is fhe

ef the interf: "ﬁlmn[lhe Isi

{g)ssting the said on-li ication energy
lsvclmnaspondmgmu»mwtﬁ:aalﬁlmslmngh;md

(h) sonicating said waler-in-oif eamision in said en-line
smmmrmmmzriacwlﬂ[msm:ngﬂ:;and
@ ing said d s nuoalayesoam-
p’ismgwam:andahwmmptmg

LI I
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1571 . ABSTRACT
A i ppli to effectively break b '
and waler Isicos with mdm fi cnefgy A stream
of byds Hon and water ! is pumped intc a mul-
Timode : e avﬂr Dualt’ppo&ng
ision flow bers with a lied micro-

wave wavegtide form a double ended ‘esonant chamber
with multiple RF encrgy reflections to effectively treat the
Howing cmuisien. The emulsified foedstock enters into the
battoms of both flow chambers apd exits I 2 centrifuge or
storage for separativn.

12 Clahms, 4 Drawing Shects
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1
RADBK FREQUENCY MICROWAYE ENERGY
APPLICATOR APPARATUS TO BREAK OIL
AND WATER EMULSION

CROSS REFERENCES TG OTHER
APPTLACATIONS

‘This applican f ioz of U.S. lication Ser.
Na. GRA36063, ﬁlnd Sep. 23, 1997, now U.S. PaL No.
5914014 and made of reference hercia.

BACKGROUND OF THE INVENTION

In the reﬁmng mduﬂ!y CREry anempl is made to extract
the from the cmde
oil retieved fmm deep within the canh or woderseas. It

but

18

2
the flowing emulsion. The emulsified feedstock enters inta
the bottems of both How chambers and exits (rom the top
having been beated by and Feated with micrewave radio
froquency cacrgy.
DESCRIPTION OF THE PRIOR ART
io US. Pat. No. 4067.683 ‘Wl.lham 3 K!m]x twaches a
method of ek 2 high
bydrocarbon fluid for camclhng s [‘luenqr by using a
pyramidal shaped hota composed of a dick
that converges imwardly into a of] burner fuel tank. Similac
pyramidally and conically shaped radio frequency applica-
tors are direcied down a pipe iole viscous oil beading
geological stauctures to heat the oil in site. This patent,
issued in Jan. 10, 1978, makes oo claim or refercace o the
1 sk

woukl be forfupate to have a pure sweet prod:

this is very seldom the case. Mare olten than pot, the crude
oil emerges partly as an emmlsificd mixture of oils, waxes,
tars, szit and mineral laden walet, fioe sands and mineral
particulates. Upon storsge at the well aod cefinery sites,
some nalural setiliag and siratification occurs, but as intrac-
ble cmulsicn of ol and water and Booculate minesals

breaking of oil

Leslis E. Complon, in U.S. Pat. No. 4,174,751 does pot
use Radio fmqn:ncyenergy(oexlracl‘chale oil” i situ. A
cursory of “ek hod of scp is
made mlh: specification, but is not farther ciaborated upon.

20 The spplication of mdio frequency energy is not mentioned.

Chalmer G. Kirkbride in US. Pal. No. 4279722

remains 10 be dealt with. This waste or slop oil ims a8 describes improved ly inp

a sut inl i b detri aad rep lost by subjecting the hydrocarb in contzcl with
income from bk reﬁnmy" 4 Amongtllezs Lyt ials to the infh of wave energy in the
many chemical and p i} i k those microwave cange. He does not teach a method or appacatus

that act lo separate ait molecuks from water molecules at
their bonodacy interface with economy serve the oif recov-
ery industry best.

Physical eaploy ductive hoal-
iag to reduce surlzce tension al the oil and water bonndary
imterface and centrifuging to separate the less derse il from
water. Iu those situations in which the il coatains a large

her of polar molecules with a hyd _ﬂm(wawrlovmg)
end aed & bydophabic {water hatmg) end, reduction of
mr(acetensmnbydhocthemug will o1 suffice. Aad
under those conditivns in which complex organic com-
poumnls increase the deasity of the oil fraction 1o nearly that
of water, the centrifugo relying on the difference in compe-

to apply the radio Frequency microwave encrgy. The patent
clzims improved efficicucy in converting hydmca.rbocs o

other hydrecarbons with radic fr enerpy
P but 1he radio cmgyns 1o} nsed to breals

in “Microwave Demuisification,” C. S. Fang, Bruce K. L.
Chmgmdmm_c Lu,Dcpanmeulof(memd

Lafaymg.l.x NJSMMWJ. Klmia,lilem:na.guelic
hnugyCcrpnnmn.Mﬁdlebom,Mass,ﬂB%mth:pub-

ing Comm. 1988, Yol. 73, pp.
227-238, cumpklcsom basic laboratory cxperiments to
shnwthatdamulmﬁmofoﬂwﬂwambymm%

nent donsities, will fail to completely separate the compo- ,,, energy sub 1 parati icvzlsandhmns
nents. : . Field tosis isted of divect . -

Chemical additi used as lsion breal often ZGKWmlaowmgemmrMamneshapedapphmim
prescal an economic burden and additional imated i and Facing dowpward in a 10 foot high by 10 foot
mmrd:spnsa.lpmbkm.lnms&umm-a bination of di cylindrical metal tank. The contents of the tank

f means are req

and field tests have proven that the application

af mdxo frequency (RE) mmwm eneigy 16 oif-water
will result in at the grolecnlar level 0

madvmtagcmroﬂmrmethods.lt:sbchrvedthalths

wore shown 1o separate after several bows. of radio fre-
quency enaigy application. This is a baich process, noi &
flow through prooess.

N‘mlasWnlf,mU& PaL No 4,582,629dmmsamelhnd

oil-water interface bond is broken as the RF enerpy agi
the wator molecule, a highly polar molecule ﬂ:\alsp:ma.nd
t\mslsrapndlymlhemliaungmdm cy ficld. in a

molecules are vibrated most by the radio
Thssheanngeﬂ’eclazdsmmemdmnmofoﬂdmplcm

for bon end water from
gg A0 s orrh 3 wnh!hcapplmmofnﬂaum
energy and then heating the

55

beating means. Panwnlumsmmapplyﬂsemave
energy are mol described or claimed.

[n U.S. Pat. No. 4,810,375, Roger L Hodgins [and Woif]
et al.. treats an oil-water emulsion with & system comprising

separated from the water droplets and 1he wlti
of the emmlsion. The vibration at the polar interface creates

cnergy source and an applicalor having an infet
and an autlet for the passage of ail-water emulsion or

localizedt heating to further aid the separation of the con- lisp without detaib to the nawre of the
stituents. mmrmvavl.. appheumr.cmmspemmmthc use of water
The prosent invention details an app designed 1o 50 SEP o flow gh and cont 2
effectively apply radio fi energy © a walerﬁlled‘ y load chamber to absarb cflected micro-
d stream of bydrocarbon and water L ith the WEVE enesgy.

maxmumabsmpmno[thcmdmﬁ:eqwncycmrgyma In US. Pa. No. 4,853,119, WoIf et al. describes a
avuy Dua] coalescer medivm contained wul.hmlhemmmwav:applm

i ision flow bers with a 65 tor o imp the scparation of the

nuctnwavc waveggide form 2 deuble ended mnant cham-
ber with multiple RF encrgy reflections to effectively treat

(o Samacdzija US. Pat. No. 4,853,507 deem‘bes 18 appa-
ratus -for efficicnt heating of microwave of emulsioes or
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dl\pem.cms hamug a section of wavegnide with o tapered
formud from low dielectric
material to hest present impedance matching saerfaee into 2
liguid filled end ol 1he radio fequency wave guide section.

Several othor applicater shapes are dma'ﬂ:\ed in spu:lﬁcalmn :

and claims for both circnlar and

In US. Pai. No. 4,855,695 Semardzja the microwave
encpy delivered to the de-emulsificr system is twoed o ag
optimum voltage standiog wave ratio by means of & com-
pulerized phase shiller.

Uniike prier ar, 1he preferred emhodlmem of Ihis inven-
lion describes a radic g erEy ap H Ilml
rellects coergy into dual opposed radla [
cavities by means of angled seflector plams located at the
terminal ¢nd of a reclangular wavepmde. Low loss, radic
G

4
prevent ageinst voids and flow stagnation and build ap of
solids. The microwave tragsmitter is shut dowa if any fault
condition is detected.

All i ing feedstock is prefieated by sonal
weans, aod hy hot wastewater scpamh.d from  freated
feedstock, to ceduce viscosity and 1o aid in the grefiltrasion
of mcks and other large solid masses from the fecdstock
cronlsion. The inventor hes found thal microwave energy
couples to the feedstock better st dlevated lemporaluse. Feed
mperatares of 120 o 180 deprees Fahrenheil or more are
needed, depending on the melting tempetature of orgamic
solids in the mixture a8 well as 1he lype and amount of
entraiced non-melting solids such as dirt and sand.

BRIEF IPESCRIPFION OF THE DRAWINGS

: flat platc wind provent | lhs :nmn
smnl“ 1 feedstock into the 8! - [.1(*._1.'5,m ional ¢l i view through the
fow is upward agains! gravily 1o preven! ined solids 1i and dm:.l ing chamt
d&o: bemmmg ({lzlapped within the :emnatc}r_camm The G, 2 glwm a cross { plan vicw i b the
n:: pposed radic cavn;‘:oas 008 microwave applicator znd the dusl pracessing chambers.

tively absorb microwave onurgy. The reentrant chamber

dimcosions closely match the microwave staoding wave

palicms, gmen t.he dielectric nalure of Ihc oil and waler
g gh the dual opg d cavities.

‘The ik lenmnal it plates are sized and
amzied to minimize radio frequency losses and to prevent
refiected cvergy from returning o and damagiog the radic
frequency iraosmitter. A three porl cm:u]atnr is placed

Fl(z 3 shows a clevated face v:ew of a microwave

hly with one p BCORSS COver
removed.
FIG. 4 is ag olevated cm&: sccmmal view of the radio
freg ¥ dow structure.

DETAILED DESCRIPTION OF THE DRAWINGS
As dotailed in FIG. 1, encrgy 18 is delivered

w1thm the ission path the and the
i divert any reflected radio fi
10 a water cooled dnmemy load.

i a hollow ide {not st ) whick conples w
flange 15 of i puids 16. The wi
eneTEy is divided and deflected (o the dual processing

In addition, ihe appli has made imp in the b by means of angled d:,ﬂwtor plate S. 'Iv-ro plam:
method of treating emulsions (o aid in their ion and parzllel, 4
in the apparaius uscd o app[y radio it s covrgy mlodnal hambers 2 d
energy o the k. The i fzes of <k The di i of the
he need first t i preheat the feedstock to melt h are chosen 10 maximize a multimode resonaut
solmdssuchaswamand tasslomlsemczrleve[ot‘dwlsctuc paltemaube: king radic freg and feedstock diclec-
of pnorm with micro- fric istics. RF freq of 915 MHz or 2450
waves and to i P fi pumping ch istiesby ,, MHz are the frequencics most ofien used for industrial
lowering viscosity. processing to aveid conflicts with commnuoicatior devices.

‘The inlet and outlel I.cmpemuuesalemnmmdandﬂm
flow raie of the feedstock is

Tbcanergyxsabsmbedbyﬁ:ulstackwnhmxhefoedslock

dwell time ami cxit temperature to gna.ta.ntee the best

ber space 2 in the fore of an oil and water
emulsmn. enmmmchamberthmughmlct pnpeSam:lexms

separation o An
ture ddfemnua] of the feedstock between the inlets and
ouﬂelsofﬂmmlmuwavecavmtss!hdbackmlhepmp

h ontlet pipe 38. F’langm 9 onnple the inlet pipes 1o a
pumped and if d source of fillered feed-
stock. Flanges 39 cuuple outlet pipes 1o the appropcate

Feed rat ping rate is ok d e

propet tomperatuce dlﬂ'cmnoc for oplimum emalsion bmak
ing. The inventor finds this method preferable over those
methods using adjustinents in the voltape standing wave
ralio {(VSWR) 1o control the fecdstock pumping rate.

The inlet is located below ountlet to flush cul particulate
solids such as sand and prevent the tapping of sand and the
concontitant doss of flow which leads te overheating of the
Feedsiock.

Particular attention in this desipn has been paid to pre-
wventing stagpation or rcstrxmwn cfﬂuwuntha: surfaces of

55

feedstock handling equip such ascentnfugﬁ and col-
lection tanks. Metal sccess covers 3 held in place by

fasteners attached arcund the penpller:pr 40 10 provide easy

meas to nspect and clean p if Y.

The dual p hambers 2 in combi with deflec-

totpmes;ndwnduwﬁaméﬁrmaiwok:bad.mmmnode
cavity.

To FIG. 2, a cross sectiona plan view details the applicator
placement withia the dual lobed process chamber assembly
1. Looldng down inlo the RF energy waveguide, defiector
plate 5 rellu:ls the mnc:owavc encrgy through dual parallel

4 into the Feed: flow
spaces 2, Multn:m:ks b

1 sulw 3 eveuly ucat the feedstock as it enters the
2

the mi: P 'l'he desigo of the
specific y of the T pr hot g0
spots. Hot spots in improperly designed rsultm
of the hydrocarbon fead Con-
tuctive carbon buildup on the winds shosts out the
i field with a hic i i

hing in & faicdy vaiforee distcibution
of cmulsion breaking ensgy wiule vassing, the feedstock
lcmperaune evenly the fow Wmdnw

n H
resv.ﬂnngmthcmlhngor&acmmgofthn indow materisl.
Additional p i and con-~
imlsagamstmyﬁuwmnctmmmrhefwdsmckpathm

i in this cmbodi: of the i
consist of a series of threaded G 31 boldi imc
frames 6 securely against hollow bulldieads 21 made from

6,086,830
5 6
conduclive material, su&h as stainless stecl plal.e CGaskets 32 and to expase the emulsion (cedstack to radio Fre-
and A3 secure the i 4 sgainst quency waves;
any leostock lcakage inle the microwsve apphamr & radio fr o y tra iagd between the
wavegtide. Blind bollow bulkbeads 21 secve a amd p chamlixr fo allow passage of

purpese aod rostricl the shape of the dual lobed chamber
assembly 1 1o eifective ni bur
do vot carcy RI' vacrgy within the hollow spauu»

HG. 3 dztaﬂs & face view of one of the plane paralle]
windows. The fcedstock
pmcms chamber access cover 3 {not shown) has been
removed ta show the round winduw-tscmred in place by
window frame 6 with multiple I: g holes 3L, Comp
sxou gaskets 32 _prevent fw{slouk ﬁrom lealm:g mm the

16.
enters the trestment space 2 bv means of lower pipe 8 with
flange $ and smooth Lransition 7 aud cxits [eedstack treat-
ment space 2 through smooth transition 37 and pipe 38 with
oou.nsc:mg flange 39. Though this drawieg shows a round
it 4, sypare and sectanpular

windows cau be used.

0

radic fmquency oaergy inle thy process chamiwr; and
a deflector located in the waveguide oriented 1o dellect
radic frequency waves o the radio frequeacy transpar-

ent window and iato the process chamber.
2. The appamws of claina 1 which also includes a second
2 guid a.n(l a secoud radio
= e b guide and
the » semnd p:ouss chagher, and a deﬂeclm‘ which divides
the radio frequency wave and deficcis a partion thereof inle

cach of the process chambers.

3, The zpparatus nf claim 2 wherein tho dcﬁeclor is
kicated at the I crd of the g the
process chambers.

4. The apparatus of chlrn 2 wherein the microwave

are inily paralicl to each other.

5. The apparstus of claim 2 wherein the wavegmde
terminal reflectar plates are sized and angled to minimize

A cross secticnal view of the radic

radio Treqg; ¥ bosses aad to prevent reflecied encrgy lrom

appl.icator with attention to a m&n‘ed thod of i
the microwave Uransparent windows is detailed i FIG. 4.

to & source of the radic frequency cnergy.
6. The apparatus of claim § wherein the radio frequency

Radio ﬁaqu:nqr microwave energy 18 ¢aters the P i
puide 16 and is reft 1 by angled d 5
l.hrough thick 'I‘EFLO]\® orother Buoropolymer mn:rcwave
<k 4 into dual feedstock reaction ch
spaccs 2. the TEFLON® or other high lemperature, inert
ﬂuo:oyalymer wiadows ace almost lransparent ic
microwaves, inert and i 1mpcrv10us to the feed:

25

indow is made of a ﬂumopolymcr
7. Asystem forb oil and water
using radio [requency energy which comgprises:
a source of radio frequency coergy:
a wawepuide for conveying the coergy for use to treal the
emulsion Feedstock;

and thick coough to wilh d the p at the

elevated lemperatures vsed (o tecat the | ﬁccdsmck. Window

frame 6 is held i place by < dh 31

pmseunng a smooth even suzface o improve fiow ehatac-
amd 1o p 7 of solids. Comy

a hamber having &t least one inlet and
a1 least one ontlel oriented ad]acam the waveguide;

a sadio frey b the pro-
cess chambx and the ide 1o allow p ge of

radio I'mquem::y coergy from the wavoguide into the

paskets 32 and "33 are shown for oompletnnsss, although
applicaat bas found 1bat the compression of the tongue of
'l'EFL(}N@ 34 around 1he pcnpllcry of the window between
idewall 35 and dow frame 6 is sufficient.
[mlﬁxwallSﬁothemlcl andouﬂci trausitions to the dual
have & h surface transition with
the window frame §. Solids, waxes and tars canno! build up
and char or casbosize io form radio frequency emergy,
cunductavcho!sgmlslha{wouldhumlbe'l’ﬂﬂﬂN@or
atber high It iner1 - k In
i the h ition b metal surfaces
within the dual hamb h the ber of
unnecessary, elecieicelly ccactive protmsms whmlx dissi-
paisor reflect radio Greq emergy al ‘t
cies.

rative of Lhe mventmn but not restrictive thercto, and,
together wilb Lhe description, serve to explain the principles
of the invention.

What is claimed is:

1. Apparatus for breaking an oil and water emulsion
feedstock into of) and water streams with 3 source of cadio
frequency waves which comprises:

g drawings reforred 1o herein ate illvs-

a defl of adio energy oriented in the
waveguide lo dm:::t !.hc radxo frequency eneigy from
the dow aod into the process

c!mmbcr' and
a puop fur the k feedstock th b at
Tates ive (o the rise af the

emu]r.xon [eedsmck as it pass lhrough the process

g radio
8. The %yslcrn ol‘ claun T which also includes a secomnd
the puide and a second radio

%

Treq 7 indow b the sguide amd
the second p fiamber, and a defl which divid
the radio wave and deft a portion thereof into

each process chamber,
9. 'I‘nesystemofclumﬂwteremlhecbﬂmnns]emed

at the inal cud of the T
chambers.
16. Thl: system of clmm 8 wherein the microwave irans-

parent d are [y paralk ’toeachother
1L. The system of clzim 8 wherein the de 1
mﬁwmp\ammsrmdandmgledmminimimmdm
frequency Insses and to prevent reflected energy [(rom
mnumn;,masourccnfthﬂmdmfmqlmucyeneq;y

a madio frequency wave guide for receiving radio fre- g4y umsystemcfc!mm'f sherein the cadio T

quency waves;
ap hamber adj the puide configured to
pormil the k 1o move

Teion Feged.

Iraasparcut window is made of a flucropolymer.

- 5 * ® @
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4,582,629 4,582,629
1 2 m 4
the recovery of oil from oil wells and oif shale such as is heating as in a . In this such a used in generating the dara vsed to form the figurss is
USE OF MICROWAVE RADIATION IN U.S. Pat. Nosx 3,104,711, 3.133,592; 3,070,519 aad hant the i has the ad x4 o».nq set mc_.n_.:muhh..ﬁﬁu
SEPARATING EMULSIONS AND DISPERSIONS 4,130,718, Microwaves have also been ased in settling of ciency ow ﬂoaaﬁ:..%u_wamﬁ_ urits. The The ion is mare ly described with
OF HYDROCARBONS AND WATER solids and sewage and sewsge sludge by wsing micro- d with the A of bourd e 0 the below, wherein all parts and
5 wave emergy soch as described in LS. Pat. Nao. io_on:pﬂwirﬁwgﬂ-gv t susf{actant mole- S Bwﬁmh by weight unless otherwise specified.
.-.__wm lication is a jon-i of appli 3,523,076, Eﬂvg n the interfackzl film. Microwave treat- The are ided to il the p!
n Ser. No. 363,329, filed Mav. 29, Enw.wumﬂei However, nene of these microwave references deal gngﬂﬂnﬁggameoﬁmo more rapid inve: :o E&:Qa_.u::znwosi ﬁmnmﬁn
u_uwan_....nnn ikrnﬁgﬁaewo.—\gaggg separation of the ofl and water. The temp depen- hed using an 1 1 commer-
Thie present ir ion relaies (o a method for sions nor the for ing or dance of the powar used in the progess is mainly in- cial microwave oven.
:mn__nun_uﬁ.wnoso?_._ _&sﬂﬁgﬂﬂnﬁigﬁ i0 cate of separation thereft It would theref _unan volved in the heating end, since water contcat will 10 &
sions. More particularly, the present invention iz con- greal benefit to provide a method for enhancing the directly affect the exient 1o which a given microwave EXAMPLE 1
cened with enhancing separation of oil and water  separation &gggsﬁgﬂﬁ dispes- voltage applied will raise the temperatyre of the disper- experiment Enwou...:nﬂ_o onnnn:u:um»_unww
em Eo.ﬁnannuﬂﬂnbﬁsggwﬁngné sions. sion. Thus wog_aﬂnurnrmmﬁnzﬁiﬁmgmrﬂuﬁ -.nnn of mi on
radiation, elone or in conjunction m.gnbi..nﬂ.n_mﬂotnzﬁsggé% water content, the more power reguired. nun-meon_ﬂon..oanw.ﬁnwnoﬂ surfactants, Two wa-
with more co 15 that & rbon and water emul- The instant invention is applicable 1a both oil external !5 were p 4 with tap water and
In mﬁvﬂﬂ.«ﬁnﬁug Eoﬂomnﬁﬂdn e oil pro- agwnnn i can be sep: d and the sepacs-. N:ufcﬁannaﬁaw_mwgn the area of lemperature En_ ollina Q_O.uwwqgmornimmrnnnwnnﬁwuw@n
duced is co-mingled with water and gas. It is therefore tion can be by the application of mi: d the dif¥e these is tant. In the firgt case, TETRONIC {trademark of and
necessary 0 provide a nﬁumou.usmﬁn.&w.ubag gi?ﬂ%%#ﬁu—%ﬂﬂssgﬂ o_u:u._._n amount of water to be heated. As oil absorbs sotd by BASF Corp.} zonionic surfactant wes vsed, in
ncmically separating the ofl/water and gas for separats meters for a time sofficient to separate the dispersion or roughly 100 times less microwave radiation thaz does 2 the second case a quaterpary amine cationic surfactant
aﬁgmnﬂmﬁsmﬁggiﬂnﬂﬁﬂnﬂ&& 6 20 emulsion to the extent desired. Normally the micro- water, the !mrﬂ.ﬁmﬁﬂngomomi ater i the disper- was used. The emulsions were mixed in a blender prior
inizng oil and the sep d wave radiation will be used only for 2 short period of sion or emulsion, the more power required. Likewise, 10 testing.
oil is condueted to 2 pipeline mﬁ,n_gga&ng ﬂEn.w.EE Eﬁﬁuﬁgsﬂggs g?%ﬁn_ﬂnﬂnnonoﬂg the more dramatic is One himdred milliliters of esch emulsion was poured
to 2 refinery aud end use. Normally, the sep gasis by tie i ion in ofl: nal into each of three glass bottles. One bottle was placed in
venated if' in small ities or if in ial quanti- Microwsave gﬂﬁnﬂﬁgﬁnﬂnﬁnﬁg .56%5254%%%8»2«50: external emul- 25 3 60° C. (140° F.} bath as a blank. The remaining bottles
ties collected for distribution and sole. 25 claitms is defined in the Van Nostrand Scieatific Ecy- sions or dispersions containing more then 50% ail .vu_ were subpiitted 10 two 20 and two 30-second exposures
gﬂaaguon wQ—n,da... b owvm.-. Jopedia, 1958, as g from 300,000 MB= to 1,000 iﬂ@r»g&g»r e total weight of the emulsion o in the microwawv Pﬁ?&qﬂm&?ﬂﬂ.ﬂﬂuuswg
ing reservoirs is 1y d by exploil the ﬁnﬁ—agaauswcgﬁg&g p the sys is effective Bi.mﬁ_. atuzre of 46° C. and 58° C. respectively; then placed in
natural drive exergy of the reservoir in the form of 2000 and external g from about %géﬁﬁnﬁgﬂgmsﬂﬁnggﬂuﬁ
water drive, gas cap drive, solution gas drive, and com- uacsﬁﬁnﬂnuq&.ﬂ.an. 19 to about mo@ Q_ -.u. weight based on tht total 30 their The of oil, and
binaticns thereof. Oif vemaiing in the reservoir after 30 ! the of the oil/water weight of the emulsion or dispersion. water a—dwﬂ.n in each bottle was recorded afier one
gﬁﬁﬂﬁgﬁai&gn@mﬁggg ggﬂgﬁgﬁn E—.oawn@&mnnqn “The present invention cap be used in combination roE.;n results for each emulsion are shawn in Table
tially d by Y ¥ One  length of time. H with conventional treatment vessels such as heat treat-
of the most is éwgﬁmgﬁm@&oﬁg&aﬁng ers, which are tanks modified 1o add heat end provide 1.
waterfiooding, Using this method gn.m water s 10 about 50D watts per gallon of emulsion or dispersion. residence time in the systom. Microwaves would either 55 TABLE |
injected into the reservoir through one or more injec- 33 ggﬂgéaggﬁﬂg be used directly in the tank to generate heat and interfa- 2-20-Seoaud 2-30-Second
tion wells traversing the oil-bearing feservoir. The  of the esonluion to levels diy used for sey - cial disruption, or located in a section of the flow line Blank
water displaces the __En-buﬁﬂ.ésmgﬁ.» gim__mu.mnh_% 1L the ikt P once just ahead of the tank. Likewise, the instant invention Naionic Sarfactant
through the ressrvoir towerd ons or more p i by 1l means. can be used in washtanks or gun barrel tresters, either in o a0 0% %
gﬁmﬂﬂiﬂcﬁgﬂ&gﬂ&@n& Egggggﬁsg the tank or in the pipeline —BanE»on..nB..r. S Egmulsina 60% 35% 15%
ﬁ.n_-nvnﬂﬁhweﬁﬂncw produacts it be- 40 bt nosmally the higher the watiage used to fap ion of and d Fres Wates -~ mﬁu@ 8%
. - g . Cationiy: Surfactant
P voduce the microws the more g the carried out at temperaturss of from about 45° ﬁ.na o - = _
%ﬁew@wv&&nﬁ:%éﬁn & or can be ﬂanvoyﬁ. about 115° C. (to flash free water) but i 0% 3% sy
from water anst &&iuﬂuwogngowmgguSBg from 59° C. o 65* ﬂﬂngoqgagmunﬁ.amﬂ. Fooe Waier — 7% 10%
oil emulsions and dispersions. To this end improved 50,000 watis. N diy, mi in the ferred. The use of mi 10 as 45
mngzggggnﬁnsgwﬁééggggsgagg ibed in the i jon raises the e tempera- N the o did not the
over the years. Initially, the separators were merely  will be ased. For continous treatment, a power level of ﬁnamnﬁggang:?cw%ﬂnn&oﬁ_w&? Itise chat g Muvrucm anﬁnnh
open vessels providing 2 quiet zone with the intention  from about 1 watt to zbout 500 watls pec gellon of scribed, bot the best ose is of such ials to e results, _n.“.._ Bnﬂsnrun.ﬂwuﬁu ves
that the water settle ont 2ud be withdrawn from the ﬂuEBgnqnﬂvﬂ.ﬁaue\EenuﬁP gﬁaw&aﬁgﬁ&nﬁgg:ﬁag coses. This example clearly shows FCTOWE
bottem of the vessel and that the petroleumn float on the of the i jon can ..wn.. g the ion levels, 5p Venefited breakout time with 2 mechantum distinct from
iﬁgéggﬁngﬁuﬁgg%g&ﬂaw hed from the ionizing radiation of Whether used 1o complet vﬂ.:._uu ksion or dis- ineating alone.
this system is sat it neverthele Boﬁﬁamnnﬂ ..0 distion can be brok down persion, or to enh P alf EXAMPLE 2
ﬂﬂwﬁgggﬁn_&»qg&g into partic Egégg- heat by mic e 2 me of mit v wave use the effect of ssed
with the withdrawe water and in like manner water  Iate is feomn, greatly {facilitates sep of hy Micro enhances nbnE.-nwWiEwm
being entrapped with the oil withdrawn from the topof  such 25 yesid f nwﬁﬁ i isions and dispersi 55 Brwuﬂwon\ﬁﬁe.%ama d.m&wa e
the vessel. Farther, such gravitational settling proce- 55 insul .oﬂ.n f and like. Non-particn- In there is a F
dures are slow and require vesscls of suck volume that  Inte i 3 which emit sadiati of emulsion Euwuoﬂuuagéwcnnwnﬁng? EEEEEEEEB&?
to allow by ar alone b o Fﬁnﬂsmuggnoluﬂmuﬂgagg s thue of Emul-  scribed in Example 1.
fingly expensive and the reduced rate of flow regults of this radiation are vacuum sions are much more wﬁ;wv..nwﬂuuugimn‘ An emulsion containing zbomt 40% oil by volume
Euﬂﬂagu%g. aﬁeingﬁn_.ﬁ xenon ar keypton arcs and The apprears much, g 6 which is especially difficult to break (“tight” emulsion)
R les of vari- 60 ly distin- gnﬁéﬁ&u%rgg—u. will release about 159 of its bound water afiex 30 min-
gﬁgggwﬁgsﬁ e art are gon wEanE g@nﬁﬂaﬁa« nn&wnaﬂunnnog RAWINGS utes when sreated with 1000 parts per million of smul-
barre] treaters, heater freaters, and the like. Ax appara- wEm_uU.Wmo.En:ozomﬂHU sion Isifier, Nalco 4412,
ws specifically designed for use in sep oil and ?gﬂg%%ggé FIG. 1 is o gray p fon of i d omgggﬁﬂgvnﬁnwgn&mss.
water can be found in, for example, US. Pat. No.  will aficet the of L power req time sk nrnm.n.nma.nu 65 C. The seme sample, if d with 30 of mi-
4,257,893. The use of ultrusonics is imown for breaking 65 Eﬁgﬂaﬂggﬁ% Qosﬂgmﬁnc@iﬁnnn-na e ail (while 1000 ppm deemnl-
hydrocarbon/water emulsions as described i U.S, Pat, ing is in, part theoretical in nature and 1do not wish to FI3. 2 is the same information presented for a 509  sifier) then heaved to 60° C. will release about 70% of
Nos. 2.257,997; 3,200,567; and 3,594,314 Other refer-  be bound tt it appears that is - water in crude ofl composition. The specific procedure  the bourd watsr in 30 minutes.
ences disclose the of mi enesgy in a of two fian ‘The first harni




o9
5
o5
£<3
o
. . s s v e . €5 InogE Wy pedap 10 0o
. y oy Samn o o 1 WU T PIQUOSIP. A8 poioar vy
w9 Sy ¥ 0y vomEdsp 50 g Sugeay SHORLIINP PR ST [BUNXD
QIO ATIIH SARMOIORE PIM SONSIMOSIP [ROPNIPD IO 1Y POSN BIpA T MINS W) PIQLISSIP S8 POYINT V
PR GOSN 10 UoERisp o Suy Jo sivis A “THEm NO0T0S IOGE OF [IF OGP WOLF 6 2A5] svacd
baieiais P [N o S O OF £ Ju pIsn UOGM ¥ BR[O W PIQHTISIP 58 POifte ¥ g
O3 Copmns 30 mokndap WL S0 IS TogIed “*sueate Henesy Jaor Sopn u
gﬁgﬁ.gﬁgﬂw B das & 03 BosKdEp 10 pOIEIDRAN
e . - . IATMOIOTR Fi} SURUET Pine KIS f M IPTHUHjr
IROGU R D) 5 0GR WO JO AIRIRAINN § 0) FANRY 200 53 R o173 1 HONBIPEN IAARCINUL 0 BOIAISID 10
G ® o1 Supeay go days 5y Poee Soudefons jo sdoys 3 ™
pes g | LD U1 BOIKSDD S8 POEISNT ALY, “TE BoEIdup JO GoBMUD U g2 8 ’
SRISIIEEIE SIBORED PHE SHIGIONIINS SNIO] QIpAY 1O 3 2ty g EB.- gu(oanua
g%uggﬁoﬁguﬂuﬂi i JaspsTam N : o |
b@uﬁgogﬁgﬂ%dﬁﬁﬁ gwﬁ%uﬁmﬂogﬂugu@g‘
AP o IS TUOTIM (RN} IPEM 3 AREIN SIEONEOPIPOUL PUT 5IBHEYS
TSR DAL PO S Mmoo o oy o e o i
; KO = sps, Soppaisapy N 10) Haoys
égﬁismg. maﬂeoﬁbﬂﬁuﬂwnﬁenﬁal% a.lu wiog SAmy SIESD PUR MISWIPOGEID UMIR0 MM
%u@%bﬂgﬁgsg [ moge ¢ ‘39 30 Aypprenib 806y € nﬁgiﬁiuﬁu&
I Fncd v i Mﬂﬂ!ﬁnﬂﬁuﬂnuﬁg gﬁgﬁu
Ty Gﬂo.ﬁuoﬂgnuuunﬁn. . i s
= ¢ gaa@!ﬂﬁ.ﬁ.?ﬂ%& ARNEN[E AjEonded ¢ pos § SOLI SNSW0SA pRY
[300 I 10 Poseq ApSan S0 9505 WOGR O} 351 woge 1903 8 Fukin pomymuap Az, sodures i jo sbumys
gy iy £0 uoSILD fares i 0200 JO SyTaust
o WISESgM 9 e O PAGUDSIP SS POTRIM Y L P saungarstingy 30 ABLEA T O} POIMIQNS UDYT eSm
ggewagagg apdus YIes Jo seonI0g “eosmms  Jl,, Ysogj ¥ donp -
Y PUSH ESNM 7 QIERDD 1N PoquIDSSp SR POgINL ¥ ~vad-03 soImur ¢ a0y paads Y 1o ggﬁg
gg% OB PO IPIIY WL EFBm Jwmon Ag %401
uoasanmhawuw?acmguag 1 JOqE oy ¢ PUNDTSE gﬁegﬁguﬁmﬁwn&&ﬁg
3 30 Past mod B Y Av._P 23] .Bug.ﬁnuguunggo&u.gﬂ!
gg}rogig ﬂﬂﬂﬂﬂ g NH O IRSIN B 58 safuegs Apsoosiy .
gﬁﬁmﬁﬂsgﬂuﬁ%?g € TIINYXE
uﬂﬂiﬁ.ﬁb&%?&&sﬂubﬁhs.&&
9 T8
629°78S Y

L 4



S A

United States Patent o g1 Patent Number: 5,110,443
Gregoli et al. {451 Date of Patent: May 5, 1592
[S4] CONVERTING HEAVY HYDROCARBONS [S8] ¥teld of Searchk wioo...... 252/312, 314, 330, 348;
INTO LIGHTER HYDROCARBONS USING 263/41; 44751, 30%; 204/157.42; 208/106, 125,
ULTRASONIC BREACTOR ] 46; 137713
[751 3aventors: Armnd A. Gregoll, Tulsa, Okla; 156] References Cited
Audrew M., Olah, Spencer, Okio; U.S. PATENT DOCUMENTS

Jaln A. Hemshar, Gwasso; Banlet 2,
Rimmer, Broken Arrow, bath of
Okla.

73] Assignec: . Canpillon Occldental Petroleum Led.,
Calgary, Canada

211 Appl No.: 340,169
[22] Fiked:.  Apr. 18, 1959

Related U5, Application Data
{63] Continvation of Ser. Ne. 311,133, Feb. 14, 1989, aban-
doned, which is a continyation- of Ser. No.
Zl&mlnl. 14, 1988, Par. No. 5,000,872, which s 2
continuation-in-part of Ser. No. 114,204, Oct. 27, 1987,
Pat. No. 4,978,365,
Ser. No. 934,683, Nav. 24‘ lmmmam.zn

g;% % %f cenenssonssseete et raenaetes et ... C106 zsm

137/13%; 204/157.42; 252/31% 252/314'
252/330; 252/348

which is 8 continmaticu-in-part of

2,119,330 SAI938
3.497.008 271570
4,608,348 10/1986
4646711 3/1987
4,666,457 S/1987
4,725287 271988

OTHER PUBLICATIONS

Berkman et al.: Emgisions and Foams, Reinkold Pub-
hshmg”Cmp., New York (1941), pp. 281, 282 and
285-293

Primary Examiner—Richard 1. Lovering
Attorney, Agent, ar Firm—John Wade Carpenter

571 Amtcr
Ap for ting heavy 1 !nw
hgbtcr t Tlle eomprm fc

a-n oil—iu-aqm’m:s p!me emu.lswn and faxlmg the
lwavybydromtmsmmnvuwdmwhﬂnerhydm-
carbons.

18 Claims, 10 Brawing Sheets

U.S. Patent

EMULSIFIER
AGENT
e

ETHYLENE

as
a4

GLYCOL

‘WATER 4 ADDITIVES

GLYCOL, ETC.

May 5, 1992

Sheet 1 of 10

o

24

304em i

44

FROM SOURCE

5,110,

443

)

¥

“FIG.




5,110,443

89
ceptable pericd of time and with 2 commercially ac-
ceptable emulsion shear stability is the 5/15/5 mixture
of DD 20/DD 70/DD 150 in combination with 75% by

9%
ing composition. From ebout 2.000 o about 0000
gallons of this anulgfymg composilion at & temperature
of about 200° F. is m;ec'lcd mto a heavy crode or tar

weight NP 20 agent. The weight average
weight for the DI mixture is 4171 {(which is between 3

sands f iom vig an ink ar production well
aver a periad of oue to five days. The formation has a

2434 and 4264) and the dispersity of 1.30 is 10
and 5.0. Furthermore, the estimated guantity i percent
by weight of DD p in the DD mi; having

amolecular v-vezgln of between 2434 and 4264 is 55% by
weight (which is greater ¢han at least S0% by welght) 10
The 157578 mixture of DD 20/DD 70/DD 150 in com-
bination with 75% by weight percent of the NP 20
agent did not produce within an accepiable pericd of
time of iess than sbout 20 secs. an acceptable oil-in-
water emulsion having an emmulsion shear stability 15
ymmmmqnﬂmwmmsbmthcemmm
quantity #i percent by weight of DD compounds in the
DD mixtere having a molecnlar weight of 2434 to 4264
ulﬁA%hywaght(wh:ch:sl&mmlmt%hy
weight). If this esti ity in p by weight 26
is 50% by weight grmler accepmbﬂe uﬂ-m~water
emulsion would be formed within an
of time. The 5/5/15 mixtere of DD 20/DD ?OIDD 150
in combination with 25% by weight of the NP 20 agent
md notpmducesnncceptab!coil—m-wmmnlsmzi
the by weight of
DI} compoends in the $/5/15 DD mixtore having a
molecalar weight of 2434 to 4265 is 24% by wdaght
{which is less then at least 50% by weight), and further
because the weight average molecular weight of the 30
mixture is 6281 (which is not between 2434 and 4264). If
this estimated guantity in percent by weight is 309 by
weight or greater and if the weight average molecuiar
weight is between 2434 and 4264 an scceptable oil-in-
water eranision would be d within an ptable 3%
period of time.
EXAMPLE XXXXHI -~
Repeat Exsmple XXXXII where the percent by
weight of the NP 20 agent in the DD/NP 20 agsht 40
mixmremdacxusedmbelwahom&%byweightmd
the percent by weight of the respective DD compounds.
@.e. DD 26, DD %, snd DD 100) in the BD/NP 20
agemt mixture is varied and/or adjusted
such that the weight average molecular wmght ut'the as
DD miixtore Is 2434 and 4264, dispersity of the
mmxeml.ows.ﬂ,xmdthe-ﬂimaledquanmyinpw-

having a molecular weight between 2434 and 4264 i at
least!ﬂ%bywaght.mﬂﬂnﬂthn!mawhlenﬂ-in-m
water emulsion is not formed and/or is oot formed
withiu an accepiable period of time.
EXAMPLE XXXXIV
XXXXII where the per by 35

of abont 199° F. Subsequently, steam (75%
©w loo% quality} at S00° F. is injected into the formation
fmamoddmmw&ysatnm!eotmmlsm
barrels per dey. The p well & frer shut
infor onc to ten daysto allow the steam and emulsifying
cmnposmon to soek in the formation. Suhseqneatly, the
well is d up and p of oilin-
mneompbasemulsonls started with the assistance of
2 downhole pump at the borttle of the production well.

EXAMPLE XXXXVI

Repeat Example XXXXV but concurrently inject
into the formation at a rate of about £,000 barrels per
day the emulsifying composition with the 500° F, steam
such that the emulsifying ition enters into the
formaticu at a temperature above P.LT. {or about 210°
FJ) and the weight ratic of the 500° F. steam to the
emulsifying composition is about 20:1. ‘The weight ratio
of the steam to emulsifying composition cen vary from
about §:1 to about 50:1, and hot watey having a tempera-
ture of 150° F. to 250° F. or kot water and steam can be
substitated for the stcam in the same weight ratic. After
shuttmgmtheprodncuonweliforamkpzmdofmm

days cools to
be]uwahmuP.I.T (urabo:u leF)mdod-mequwus
phase forms, the p well is opened up
and ¢he oil-in duced hav-

herein  with 0 par

thereaf and tes thereft a"‘cfmodﬁca—
tion, various changes end substitutions are intended in
ﬂnefaresdngdmclosmmdﬂwﬂlbeapprecmedtbxt
In some of the invention will be
mphyedwmmampamgusecfmhﬂm
without departing from the scope of the invention as set
forth. For example, while mixing of hydrocarben crude
with the emulsifying composition has been described as
taking place above the surface of the earth, itis to be
mdersteod that wixing of kydrocarbon crude with the
emulsifying ition below the surface of the earth,
su:hasinambmgnfapmdndngweﬂ.ismthmth:
spirit ard scope of this invention. Similarly, while the
wodumonofanuil-m—wateranu]mhmbemd&

scribed for purposes hap
kkmbemdemondthﬂthzqﬁntmﬁwyeofm
the

Repeat Example
mghtofmmmagmhmemm?magm
mixture is increased above 65% by weight and find
cimilar results. .

EXAMPLE XXXXV

agent for this Example is the emulsi-
fsingagmeﬂixam fe XXXXI comprising the 5/15/5
mixture of DY) 20/DD 70/DD lseinwmmmnonuﬁth
7% by weight NP 20 agent. The emplsifying agent

Enclads g, but mot
lnnuedto.burmnghlahmfbml:t and purpases of
transmission through any pipe means. Thus, by way of
emmpkon!y.whcnever mréfenad!omﬂw

and the claims, jt is to be construed to be

& mypipemmns.wchasmbmgofapmdmhswell

We
LAPp for hyd: hons and crudes
inml;ghmhydmmmudmmmpﬁmsd:emps

mkzdwﬂhanaqmphm(«'—&bﬂne)aa P 65 {a) providing a hydrocarb

wure of about 200° F. to form an YPOSE: {b} preparing an ail-in-aquecus phase emuision con-
tion with the Isifying agent’ rising from about taining the hyd bon; said preparing P
$%byweigl\1wahmnﬁo%bywmghlof!hc fsify @) admixing water droplets with a catsl:

5,110,443
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(i) surrounding the water droplets containing the
catalyst with droplets of the hvdrocarbon;
(iii) forming the oil-in-aquecus phase emulsion con-
taining & mufitilsmellar vesicle with the hydro-

carbon droplets of step (i) sarrounded by the 3

water droplets; and

92
{b} p i an i3-in-aq; phass lsion con-
x.-uning, the hyd said p ing comprises:
(i) adwmixing the mdmmrbon with = calalyst.
(u’} surre ding weter dropt wﬁh droplets of the
” ining the

(di) l'ormmg the oil-f phase con-

1sining a mu!tdamellnr wesicle with the hydm-

(<} ing the oil-i phase Ision into an

‘sltmsonic Feactor for converting the hydrocarbon cazbon dmlpe!;m of step (i} surrounded by the
in ¢! i1 phase lsion into a lighter () feedi ¢ dthew*" Iy 7 emulsion into-an
hydmrbm: ‘”"d“"' and to form residual oil-in- ultrasonic resctor for converting the hydrocarbon

e rg the lighter hy- iz the Gil-in-agy phase into a lighter
m”"“ the bydr o, 2nd g y thon product and fo farm residual ofl-in-
reaction products. ' phase emul: g the lighter by-

| 2 The process of claim 1 wherein said catalyst is rbon prod "um',‘ and g
selected from the group of zinc chlorids i 4

ferrous sulfate, fervic chloride, cobult nitrate, stannous
chloride, cadmium scetate, qupric chloride, manganese
nitrate ang sifver nitrate.

3 Thep:rw&ofdaim:lwhemnsmdcetﬂgslm
seleaedﬁumthegmupeomsmgofmmmcamdand
hydrech!om

4. ‘The process of claim 1 wherein said catzlyst is
selectedﬁomthammsmgofmoni\mm
Iybdate and potassium molybdate ammnmnm vmadma.

11, The prosess of claim 10 wherein said camalyse is
sclectedfmmdmgmupcmsisthnsofcdaitstmma.
nicket zme iron stea-
rates, copper A and vama-
dium stearates. ~

12. The process of claim 30 wherein said catalyst is
selecied from the group consisting of cobalt suifonates,
pickel suifonates, zinc sulfonates, tin sulfonates, an
mlfmm, s:}pper sulfonates, cadminm sulfonates and

5. The process of claim 1 said lyst is
selected from the group consisti ofcobah hik
ate, nicke! saphth zine napk ‘tin naphth

fonates.
13. The process of claim 10 wherein said catalyst is
selecmdfmmthegroupoansnsungo{mbakpntphynas.

me. mnaphtlmmte, coppernnphﬂmat:. codmium
Theprocessnfdamladdnmaﬂymmpnsmg
the

nicke! prophyrins, zivc porpkyriss, tin porphyrins, iron

porphyrins, copper porphyrins, cadmivm porphyrins

and vanadivm porphyrins.
lG.'I‘hepmomofdmmlllwhmmsmdmmlmls

g the lighter § " from the group consisting of metal sulfonates,
oﬁ-maqumsphmmulﬁm\md the decylb metal sulfonstes, and metal dinonyl
in the g reac- 35 naphthalene disulfonate.
uonprodnasaremmoved. ls.TbepmcasofclmmmaddmanaJIymmprms
7. The pracess of cigim 6 addittanally comprising pmngthehghtet the
adding 8 tsifying chemical to said resh oilin- q phase 1S3 andthz,,_ X £¢
q phase Isi aﬁersnid,r i h hered & Teac-
have been uonproductsaremwed.
_ B. The process of claim 7 additionally comprisiug 16. The process of-claim 15 additionally comprising
Fdual ot-in- phase and  2dding a demulsifying chemical to said residual oil-in-
mﬂmgchmﬁulmmm:mmoa-mm aqueons phase emulsion after said gasecus reaction
ans phase s phase from the products kave been removed.
P -.:_'1 epl;nse 3sion, and re- 45 17.1'bepmcass?fﬁbﬂmlﬁaddmmﬂyeoﬁprmng
Ying the d agp phass for preparing said * - A
oilin ! ohass emuls in step (b). mgchmﬁcdmb@kmer&dwlmeqﬁ
9.Tbepmcm0fclmm7addmmllymmpﬂsmg puase s A 8 o " f‘mﬂ“mw
idual oil-in the separated ag for ing seid
dﬂnﬂs&fymgchemm]wbre&ktbemdm!oﬂw ol rpm b instq}(b). T
m'?l“?e LISion, Sep ing the I C f"’"‘ I&I'hcpxucssofdmmiﬁnddmomllycumpdsms
the idual ofl-jo-aq phase the residual oil-in-aquecns phase emulsion and
the P "saidcal—in- dmuldymgchmimlwhraklhzmdm!oﬂ-ln—aqm-
nqueonspﬂmseunulsim:msﬂqt(b). mphm g the b hon from
18 A p I3 ;) k and idual ofl-in v pkase i amd
cm:ld;mmaﬁghtet y bon P pxisi ti hydrocarh ing said eil-in-
the steps of: aqumnspmeemulmninmap(b}
(@) providing a hydrocarbon;

L&



