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FORMULARIO UNICO DE SOLICITUD DE PATENTE 
PCT 

ENTRADA EN FASE NACIONAL O\ 

O: OSOLICITUD 
Patente do Invencion. D Patente de Modell do lJtiLidad. 

0 Capitulo I. 0 Capitulo II. 
4ombre:PROrLUX SYSTEMS LAY O soojedad conslituida 

y 

existerde bap las 

SOLICITANTE eyes de Reino Unido. 
IDE NTIF ICAC ION 

(71) 01r9ccjô0: 34AJbin Piace, G.e. 0 NIT 0 
Aberdeen, 0 0 Escocia AB 10, I FW, G.E. Otro 
Reino Uriido Cual  

Di Aberdeen, NUniero  

Escoda AB 10, 1 FW, 
R&no_linido  

Nombre: E%IILIO FERRERO IDENT111iii O Direocion: Corona 41. No. 72-35 cc. 9 NIT LI 
REPRESENTANTE 

Telefono: 3473611 
G.E. 0 otro 0 

0 APODERADO 
Fax: 2118650 

Cu a E-mail  : clientesecavel jer .00 _______ 

Doniioilio: Bogota, Colombia. NUmero 438019 T  31.929 

1. Jeffrey FORSYTH 2. Philip FLETCHER 

0 S Old Course Avenue, SI Woroestr Avenue, 
lnverurie ABSI 31 Herdwicl<, 

INVENTOR (ES) Reino (Jnido Cambridgeshire CBS 7X0 
Unido PReino 

O (86) 
itud Internacional No. PCT/GB2006/001 112 Fecha: 27 de marzo do 2006 

Publicacian Intemaoional No. WO 20061100300 Al Fecha: 12 S octubre de 2006 

TItulo (54) 
MATERIALES QUE CONTIENEN PARAFINA 

QClasjficacion Internacional (51) FI7D 001/017 

(Ds Prioridad I (33) Pals S Fecha j(31) NlUmoro de Solicitud 

4 do abt do 2005 
r 

0506795.4 L NOD 

Comprobante cia pago No.: 07-86.461 Fecha: 225 octubre de 2007 
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Anexos 

Comprobante de page de Is tan de ,resentaciOn de Is solicitud par 
$ 

482.000.00. 
El Coniprobante de page p0, reivindicacion de prioridad. 

000umento qua acredita Is existencia 
y 

representación legal cuando el solicitante Sea persona 
juridic. 

ISI Poders Si fuere el case. 
Documents de cesiôn del  inventor at solicitante o a su causante. 

El DeGiami 
Cape de Is solicitud internacional. (Fkesumen, descripcióh, reivindioaoiones, dibujos) 
TraducciOn de Is sobuitud internacional at castellario. (Resunien, description, reivindicaciones, 
dibu)os) 
Copia del examen pretiminar efectuado par Is I PEA. 

o TraduDcion del examen preliminar efectuado par Is I PEA 
O De ser el ease, copia del contrato de acceso. 
o De ser el case, docuniento qua acredite Is licencia 0 autorizaciOn de use do conocimientos 

tradicionales de as comunidades indigenas. 
0 De ser el C2SO, oertificado de depOsito del material biolOgico. 
D Ale final 12x12 
El Do ser el caso, inforniacion sobre otras solicitudes de patente 0 tituLos obtenidos on el 

extranjero par el niismo titular o su causante, reLacionads partial o totalmente con Is iruvenciOn 
de esEa solicitud. 

Solinito Is concesion de Is patente, 

NOMBRE: 

FIRMA: 
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DOCUMENTOS ANEXOS I13 

1. Publicaci6n Internacional WO 2006/106300 Al 

DesoripciOn: 

Paginas 28 on el idioma origna! 

Paginas 29 an espanol 

Reivindicaciones: NUmero (s) 29 

Figuras: Nimero (s) 4 

2. Forma PCT/15N210. Informs de Btsqueda Internacional. 

3. ZExtracto de publicaciOn, 

NO SE REALIZARON MODJFJCACJONES EN LA FASE 
INTERNACIONAL 

S 
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REPRESENTACION V PODER 

Representation y Poder coo auteuticacioo notarial y Apostille 

pan patenes, niotlos tie istilided, diseftos tmdqistrielee, 

mamas do fabrics, nonibres conierciale,, enseflas, nombres 
de domiaio, lenias conierciales, licencias. 

Represeutation and rower-or- Attoruey with uoiutini 

authentication and Apostille for patents, utility models, 
Industrial dnig,,s, tmdemnrks. commercial names, trade 

emblem,, domain naruss, slogans, licenses. 

REPRESENTATION AND POWER- OF. ATTORNEY 

Ye (nosotros), abajo firtuada (s)/I (we), the unassigned 
15M) 
4 

PROFLUX SYSTEMS LLP 

domiciiiado (5) era/of 

34 Albyn F1aca 
Aberdeen 
ABIO IPW 

�hereby ratify the patent application No. 06.I 
por ci preseraae nombranios a E)4ILIO FERRERO, pa. 31919; 
CONZALO PERISOMO, raw 331; LIJ1 CLEMENCIA DR PAEZ, pa. 
233,5 y DANIEL PEA, tpa. 55610, domiciliados en Is Carrera 4’ N 
72-75. Bogota, Co]ombia, an obi... an a 1° dispuesto an ci 
pnthgrr lo dcl Athct’lo 43 del Codigo dc Comcrsic el pr/me,o come 
principal v n Ir’rr3s r!,!rv, etiplentes. on or’ nrdrn, con,,, min (nr,orrres} 
rcl’ftsci’rsnlr.’ to F iilr1 Iur1 as,L,rroo do prop;cdad indL]sIrial FF1 thoa,IIad 
pars recibir notiticaciones y nornbrsr apoderados judiciales 0 

obirrombrill" I1i primer rcprcscntanta supiente reembalkol ad principal 
or case de auacncia o impedimeralo lemporal 0 delin hive Ce aquØi. La 
at sma regis se dr,I cuando ci Scundo representarate turner hava 
dc rccmp I azar al prilnero, o It  ercero al segundo. To tales cases, ci 
reproseralante pri ncipai, 0 el primero, o segundo saplcntc  an so caso, 
ambos, deciararo Cu intencian de no ej ercer Ia represcotacion med iante 

aclaracion autcaticada per Notario Fob’ ico an Colombin o par Notarlo 
I otro Fti a ci ona, jo POIS lico, 0 Consci I or Colombia, on of extranj cr0; 
Sc tritium sic impedi menlo. con ci cartiticado rcapccl ivo. Si alguno do lot 
intrinsic raltare schools ... to  ci "&’ Ionic tomart or I agar. Cuando 
ccsa it to auseacia 0 impad imcnto di rcprcsrntante principal, 0 de su 
primero 0 saRundo suplentcs. no Sn caso, podran ejercer Ia 
represe’atacion on aLL orden on ii Oros With at case, tsuniiendola per 
at solo Poor de sanatoria, cesando on we memento an eject de is 
rep reserstscio n pi ci prinlero, Sega ndo a tcrcer slip] Cr1 to 0,1 5L1 0,150. 

Adems, con flero (corafari aloe) poder a ios abogadoa aniba nombrndos. 
pars obrener In frouni de or (nuestra) propiedad industrial y 00tra 
Ia compelericia desiaai, S CLIYO efecto autori zo (amos) a ]as dichos 
spoderados pars qua me (not) represcntcra ante ouaioaqui era entidades 
pei ejctzan o no jurisdic’c ida, especia l,netre ante Le on  now 
admit jstrativrs, corl lencioso administrative y judicial, ad como lot 
tn bu tsaies Ce traditional, en todo to concerniente a lot  sigLitentes 
asunlos: a) CblonciOtt on patentet de i ovenejOn, modclos Cc unflided, 
discs Os md iLStri ales; or registro Ce marcas de fhrica, erasure, 
defcnsi as, de servicio, was comercialea, nomhrea comerciaied 
tn5tThaA toi"btas do sjominir varjedadcs vcceca)es 3/ dej,on,ioacjones do 

.144 riled by Fnilio Ferraro on Narch 31, 2006 
in due compliance with the terms of paragraph i at Of articie 543 of the 
Commercial Code, do hereby appoint EMILIO I’ERRERO. the. 31 929: 
CLQNZALO FERDOMO, cpa. 331; LUZ CLEMENCIA DE FAEZ, tpa. 
13555 and DANtEIL PE1A, pa. 55610, domiciled at Carrera 4’ IN 72-35. 

Bogota. cotonth3a the finsu as prinr.ipai and the others aa si temates, in tit 
niCer of Irteir spnio’nl or our vorrolliumicn for all ittdLpetrial 

pilopertY molds ’Cdt foorrIry to rcccivc notifications atLi It, appoila 
attorneys in and out of Court. nan first aiternate shall repiace the principal 

in case of his absence steward or definitive impediment. no same 
rule wi ii all When the second alternate representative is to repiace the 
irnt one, or when the than  is to repiace the first on second alternates in 

chair hun, � or both of then,, second, in such eases, the principal 
roprosentative, or the first or second ailoniatas in their tum, or both of 
that, shall state their inlention not to act as re7sresentativer through a 
deciaresion given be fore a Notary poor in Co iombia, arboreta a Notary 
or another public 0 fficiai or a Colombian Consul abroad; and in case of 
iniped inient. tite appropriate certificate ’hall suffice. If any 01 the 
appointees were to be defini rely absent, the foilowing alternate ahal i lake 
he place. When the absence or imped ascot of the principai 
represet or of the first or second attempts in their turn ceases, tire 
ttresentatio a can he taken again in their sequence, by the principal, the 

rat or second altcrrsala depending on case, and the mere fact or its 
exercise s,il i sLafli ce. The exercise of the ropresenlati on by the first 
second or third ai elm ates in .lhtr turn flail cnC at such trole. 

Lial’i 
. 

. 
CC a(:nr ’: L: ..0.�.  

In addition, we grant a ..ER,live_namcd 
attomeys_at to, so that they thay . obtain ;. pbØtion o my (our) 
irnlusfriai property and sainM. the 4raifl for which purpose I 
(we) autborise the aaad sttorueys . to acnt or (us) .:before any 
alithoririet or pcn,otts Ira CC 1� jejrisdktion. à)slly those 
adniinistrativ administ ’EMi)thii ta4kab,Uwieil as before 
Arbitration Courb ira airmatine, 

If patents, utility mode is and industrial designs; the registration of 
trademarks, col iective. defensive and service marks, slogans, commere iai 
names, trade emblenas, domain nssnes vegetsi varieties and 
donomisaliot,s of odgia; its flu, ewai assignment, change of name or 

'CAVELIER ABOCAOOS 
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� renovaci on crapaso, canibjo de nombre 0 donald [1°, 
n vol ntaria y el registro do Liccncias do uao do esos derechos; 

acciotiet an compelencia deal cal, protecciôn del consumidor, 
Ati ones u observacionee. cancelaci On administrativa y j edicial. 
[r mcd’ das call te]ares, conceeiOn an I icencias, Is tutela. I 

protcoc iOn de accrties indtjstri ales, y en general log juicios ci vile,. 
penal ca adm in i stmtivos 0 contencioso_adna in iscralivos relacionados eon 
oscos derechos; societies y proc,os pie prornlovssnos 0 50 nOS 
promuevan. V rare pie OFI todos Jos snuntos arni ha do to r,ninadoa. 
p,,edan siastItuir este mandato, tranaigir, cone] liar, adseitir los bcchos del 
proceso, derail, cancelar, rccibir, rcnuntoo, y call float los actos do 
agentes otil. 

borehole, voluntary cancellation; and the registration of licenses of ON of 
the above rights; h) Attions of unfair competition, protection to the 
consumer, opposilions or observations. adnai nistrative or Court 
cancellation, nul Ii ry, infringement, granting of I icenne,, the action for writ 
naidamiis the protection of trade secrets, and in general the civil, penal, 
and administrative suits rolati ag to those rights; actions and suits 
initiated by me (us) or against me (115). And that in all the above matters 
lhey may substitute this Power of Attorney, compromise, conciliate, admit 
the facts of the cas; desist. cancel, receive, rigaa, and mttfr acts done by 

Dadoy firinado hoy/t]iven and signed this ki 200L 

tn/in 

por/byRc.4Atc gNr Cg,�a - 

Pima - grenadine 

-u 

r kpgTr [’u, A1 

rD2�  S1 dSc 
) 

r"AT
 

 T/ 

A�o&- c -s rwkTH 9A’ d /4A’I 2Wó, 
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RTIFICACION NOTARIAL(SOCIEDAD) 

tifrasorito Notario Certifica: Quo a time quo antecodo de 
tawu rRT-cc 

as autØntica; quo at signatario desempea actualmente ci cargo 
do F4-t-tr3t. LtptatA 
do to compasla 

PROFLUX SYSTEMS LLP 

sociedad quo aenialmente existe y estÆ organizada he acuerdo a 
las byes del Reino Unido 

qua Is direccidn do dicha coaipaftla as 

34 AJbyr Place 
Aberdeen 
ABICIEW 

United Kingdom 
y quo el signatario hone facultad para otorgar oslo docutnento. 

�Todos has hechos anteriores Ic contain par habor examinado Its 
docurni respectivos y do hodo ello da E. 
Dado y rirniado en�4 Btt 

NOTARIAL CERTIFICATION (COMPANfl 

The undersigned Notaiy certifies: That the preceding sigilature of 
� N\ciłL�k& (p5tEE 

is authentic that the sinato currently acts in the position of 
JTHo(%9 )to-pcmC 

of the company 

PROFLUX SYSTEMS UP 

a company currently existing and organiied under the later of 
United Kingdom 

that the address is 

34 Albyn Place 
Aberdeen 
ABIO IFW 

United Kingdom 
and that the signatory has the power to grant this document 

The Notary Public is aware and attests to the above facts upn 
examination of me cormaboanding documents. 

APOSTILLE 

(Convention do La Ilayc du 5 octoi,re 1961) 

I. Country .................................................................... 

This public document 

2, has been signed by .......................... .... .... .... 

3. acting in the capacity of .......................................... 

4. bears the seal/stamp of ................................. 

Certified 

5. at ... .... .... .............6.the ..................... 

7. by ...................................... 
... 

S. No, ... ...... .. ............  . T 

9 Seal/stamp ’0 Signature 

'CAflLIRR AKOGADOS 
WPPODEDI-l79 (MINIUTA 12.1.1.2.5) 



APOSTILLE 
(rthgoc Coiiven Liunify Oe(o& 1% I I CO.1!ion de [A Neyc d U 5 Wyk, but) 

UNITED KINGDOM OFCREAT BRITAIN ANDNoaTaERs IRFLAND 
1 I..,.: 

I - County : Un i Kingdom 0r Orsl Briran, ’jd Nfrthenn I,tbAd 

Thinbiicde.nntIL6preeenLecicpubIic . . .: ..... 
2. His bth signal hy Martin Willis mtjii . 

st4 ANA e �: 

3. Aclinz]oIhoscItyor N0DFYPO5I,[ t . 
ess1nten PORN dc y .. 

4. BannthcscaIIeta& TbeidNeta . 
tel It�no d oeta[thin,,c e 

CeficJAttesI4 
tLodetth h,ndres 6. th1c II Moy2U6 

7. by Ifrr NNJAW I PncIpaI Sec,ay of SLale Ic, ForcigFn ted Oommon…eeIth Maim 
pa, 1. &crdleire dES Pnimcipal : Sn Majestd AIR iDea F ,trts et in Commonwealth 

13013534 

9. San: IC. Signepire: J En ta 
Li�

� 

ir hjs document a to be used ins country hieln I. not pdy no the Itgum Conveaion of S Oclobo, 
96I,It abeaM 5. presei.eed to the coeSIIIt[ a,cuo m or he r.p[mn,ng th.I eontry. An 

aponlille or IgmIisaIiorn ceaiif.ai only con Itenna bet the Sł.ebJrc seal c Iaap ou the dnrnut is 
temuinc. It does not nn th21 dm sontctnls orl& dcwuniennt ate confect CD then etc & 
Con,oiaealth Oflce np*Ioyee ofthc eciltenla. 



TRADUCC16N OFICIAL No. 05.23/06a realizada par Diego Vargas Traductor 

Oficial, Resolución No. 0001 de 1999 del MinisteriO de Juaticia y 

registrado ante ci Ministerto de Relaciones Exteriores de Colombia. 

A continuaciOn Se traducen 105 sellos y legalizaciones de Un 

documento mediante ci cual PROFLUX SYSTEMS LLP, domiciliada an 34 

Albyn Place, Aberdeen, AB10 1FW Reino Unido, par el presents 

ratifica la sol.icitud de patents No. 06.032.144 preseztada Par el 

Dr. E112i110 Ferrero el 31 as marzo de 2006 y adicionalmente otorga 

derechos de representacidn y poder a ins Doctores EMILTO FERER0, tpa, 

31929; GONZALO PERDOMO, tpa. 831; LLJZ CLEMENCIA CE PASS, tpa. 23555 y 

DANIEL PEA tea. 65620 domjcjjiados an la Carrera 4 No- 72-35, - 

Bogotd,Co1orrbia, - 

Dado y firmado el cuatro de mayo de 2006 en Aberdeen par Michael 

John Crabtree. 

Firma Ilegible 

Ante ml, Martin PfiIlThm Swan, Notaz-io PuThlico domi’ciliado an 

Johnstone House, 52-54 Rose Street, Abe’deen, en Aberdeen hay cuatro 

de mayo de 2006. 

Salim Notarial 

Autenticacian Notarial (sociedad) nor medic de la cual Se certifies la 

firma del senor Michael John Crabtree oocc signatario autorizado He 
...... 

Proflux Systems LLP, y adicionalmente Se 
... ... 

ea CS 

are cornpaMa organizada y actualnente existente de cqi8foLl con las 

1Y8 1
 

PAM U&& NA tu Alpww a 11 11n ha erdreen, ............... 1 11 VII 

..............................................;
 

.B1O lFW Reino Unite, y qua & signataro roar 

el presente docurrento. 

Dado y firmado an Aberdeen el 4 be mayo be 2006, 

Firma_Ilegible  
El Notario Püblico 

SELLO OS OBLEA 

a 



APOSTfl.LA 

(Cnwencidn de La Haya de Cttubre 5 de 1961/ ojrrj,nticn de la Haye an S cctthre 1961) 

REINO UNIDO DE GRAN BRETA&A E IRIAXDI. DEL NORTh 

1. Pats: Reino Unido de Gran Bretafla a Irlanda del Norte 

Pays: Royaume-Unj be Grande -Bretagne et dIrlande du Nord 

Este docurnento pübltcoj �Le present acte public 

2, Ha sido firmado per Martin Willia’a Ewan 

a ete sigraØ par 

3. Actuando 
en dalidad be Notario Püblico 

agissant �en qualitØ de 

4. lieva el sello/estanipilla de El susodicho Notaric Pb1ico 

est revŒtu du sceau/timbre de 

Certificado/Atteste 

5. en Londres/ 
a Urdrss 6. El/le 11 do Mayo de 2006 

7, par or Secretario de Fat-ado Principal de Sia f4ejestad Sara Psuntos 

actra,i-et-ns y de Tha Ccntntdad / 

par The Secret-airs d’Etat 5incipa1 de Se ytest6 BritmEae aic Paires 

Etraryeres et da Omrro’ea1th 
:h C) 

8, Ndmero/ sous No. H013534  
- - 

9, Estampilla:10. Firma: J. Evans 

timbre: 

U4$.
 

) 

For el 6111, 1 

- 

Is]g&!] obt&]d por rsÆoer C’tJ ’ 

LEVENDA. ortc’NA DC RELAcIofl LONOREjr 

Si eats docmento ye a ser prssntado en in pall ae no a,, mieiifr,6jd La convezion 
de in Rays del 5 de octubre de 1961, deberâ ser pr,asnt.do a 1, ,,a 

L
 consu1a1e La 

,ijsi&i p5. tepreseata a dicho pals. in Apostilla o certificado de legaljzacjôn solo 
confinna la autenticidad de la rim, aello 0 estarspilla en el doctimento. No sigsiifica 
que el contenjdo del documento sea cierto 0 que Ia Oticina de Releciones Extranjeras 
de la comunidad haya sprobado Cu contenido. 

Es traduccion fisi y complete de la cual se deja ia en esta 

of icina pare su confront-colon. 

DVZ/ ID- 7793 /WPCLOO2C/COLO 15300-841-001,8 7RAF)Lj’-CS E N1ERPZE1E C;.FICIA 

ESPAO . INC,[ ES - ft1CLES . HPAS’Q( 
Rb. 0001 06 ENERO 4 DF I99 
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7... 
(12) INTERNATIONAL AFI’LICAI’ION PUBLISHED UNDER IRE PATENT COOPEI&&i’[ONTEEXFV (Ffl) 

(19) World intclleeival Popriy Ora&zaUon 
Interns]] (ma] Unreal’ 

(10) lnlcrnaiiIaithI Itiblicaijoit Number (43) Inientationsl Publicalion Date 

WO 2006/106300 Al 12 October 2006 (12.10.N06) 

(51) ink’it!eliaI Pa ritE CleaslIlcatloit: 
Fl?)) 1/17 (2! .01) CISG 73/1)3 (ZIxki.O 
COSt 91/08 (2006 ,0l) C09K S/58 (2O6.0!) 
Cx)4t 21ft (2)4, 01) CIOM 145/1)4 (2H)6 .O 

(21) f., rortmtbal .4pØkwtbn No,&’,: 
PCT/UEZOOG/rmt 112 

(22) lttte,nal!otsat flhi.]g nate: 27 Mch 2fl06 (27,01.2006) 

(25) FIling Ieart 

(26) Plthk,.Ii,tn Langua5e: Ur.& [It 

(30) Frloriiy Dais: 
00675.1 4 April ABS (]M AM .2105) OR 

C1) AppliAnt For all deaig,tafed Stair, nept is); 
FESCIrLUX syKrIS,tS LET (00/081; 34 Atliyn 
PLacs. Aberdccit, ,Srittlattd AIRS I [W/ (GB) 

(72) l, Ire thj add 
(75) iit,eotorwApp!]cattlx f/b, US s); FORSYTH, JeiI,y 

[GB/GB’; 3 Old Cowe Aneae, kmamri, ABS I 3WX 
(UR). flETCHER. PhilIp [GB/GB]; Si Wometi Ày. 
rest. I lardwick. Ca t’hdJgeI]]Lre CB3 7 XC (GB). 

(74) Ageffl BR] KH 1EV, A t,EI,ony, Paul at a’. AjIpteyard 
LAC’ 15 dart Road, Halifax HXI 2NV (08). 

S1) Deslg.,aLed Stat (stlrca tiae i,tdicatea fI e?el’y 
ild r?toli:;ai pfrc’fio’ (ma (fahA): AS, AG, Al, AM, 
1I.AU,A2,. BA, B3.BO,BR.BW. DV. BZ,CA,CI],LN, 
CU. CK,CU,CX.0T,DK. tiM, 07 BC, F!, OR, EC II  
OR, CD. GE, GD, CM, BR, m, ID, IL. l, IS, I KB, 
(a X14, ICi’L KB BE, RI LC, I.E. LR, LB. LI’, LU. LV. 

LV, MA, MD. M(A MR MN’ OV MX, M4 NA NO NI 
ND NZ, OM. Ft’. P11, P1., 10  RD. ElI, SC SD, SE. SC]. 
BK, SI., TO  ST. IT i’M, TN, ’FR, IT. 17,, U/k, ’IC., IS  
117., V(, TN. VU, 74, ’SM, ZW. 

(M) I3egetcd SumNafastest otIt,w(ce adirsed. frr 
sxiomal p,1rScll acaththk): AR0O (SW. lilt, 

GM, BE  LS. MW ti’s, rO&, SD, St, 57,. 17,. I/C/, Zh4, 
ZW), Euraa]a (AM. A?, BY AN. K?,, MD. It  ’I’S, TM). 
Berepaae (AT. BE, RD, Cr’. CV, C’S SE BE  5);., ES. fl, 
FR, ON  OR, RU, IS, IS, LF.(Z LU, LV, MG, FL, IT. Vt’, 
RI) AT, St. SK. ’FR). 041’1 (III", UJ, CL.’, CC’., CI, CM, GA, 
ON, GQ, OW. ML, MR. ND SN, ’I’D, ’t ’C). 

- a1rh ] sr/o,st :ea,th rp0a] 
- he/ocr the txpl ljoa of the ([’Se ((mit for a,,disg Ote 

cia/ma all I S repah/ithed is rhe tees: af ,o,efoI 4  
am e,eht, it 

liar ]mo.i,Ier rode, ass! 0th,,- obbmaits(ior,. m)br to alit "claW’ 
state A’orec as (.’odta slId 4bhacria!,tati - spItes th7 St ]h, heg)s’ 
S/sg ofeo,l, ,s4alar i.ritt /ht; fi’t’U)itelIe, 

S 
C 
en 

C 

C 
= 

(54) TIES: WAX -CONTAINING MATERIALS 

(57) A hgct: Wat � It.nmC cda oils sir tms’d WI tyl dcflol, mbirh op]IonalIy nad h.ad AI fllp’c the illS’ 
b/t!!5 ’co’ tS) sad theo,by fad)itait it, t,at,nsl bra Ct (J’ AL3DJ or ProtSaa’til)tt tIlt] S tL dowlI [tlrt]s theIstic 



WO 2OO6/10600 PCT/GI32006/00I 112 

ThX-CONflININQ zoazRrLs 

This invention relates to wax-containing materials and 

particularly, although not exclusively, relates to 

S maintaining and/or improving mobility of wax-containing 

fluids to facilitate their flow between two locations. 

Preferred embodiments relate to maintaining and/or 

improving mobility of waxy crude oils to facilitate their 

transport between places where they are produced and 

10 points downstream thereof. 

Crude oil is a mixture containing up to 50 saturated 

hydrocarbons, predominantly alkanes (paraffins) - Al]canes 

in crude oil vary in molecular weight from 16 to 600 and 

IV 15 have thu general formula CHm,2, wherein n is an integer. 

Alkanes containing fewer than S carbon atoms per molecule 

are usually gaseous at room temperature, those having S to 

15 carbon atoms are usually liquids, and the straight-

20 chain alkanes having more than 15 carbon atoms per 

molecule are solids. These higher molecular weight 

straight-chain alkanes, (formulas ranging form 0151132 to 

C.0H52) are known as paraffin waxes and have melting points 

ranging form about 35C to 1000C. Selow their melting 

25 points they are greasy solids, ranging in hardness from 

soft and pliable through to hard and brittle. 

The paraffin wax content of crude oils may vary from less 

than lwt% to over 30wt%. At temperatures above or close 

so to their melting points, paraffin waxes in crude oil 

remain in the liquid state, being both molten at high 

temperature and also dissolved to some extent by the lower 

molecular weight alkanes in the oil. At progressively 
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decreasing temperatures, paraffin waxes can precipitate 

from oils, agglomerate, and become entrapped in the oil 

structure or vice versa. 

5 The Wax Appearance Temperature for any oil (OT) is 

defined as the temperature at which wax crystals first 

appear upon cooling. It may be measured by ASTN method 

D3111 and reference to WATs herein are measured according 

to the method unless otherwise stated. At the WAT, the 

10 fluid normally remains liquid, but contains wax crystals 

dispersed throughout the fluid. The presence of these wax 

crystals contributes to major changes in the rheological 

properties of the of:. The amount of solid wax needed to 

modify oil rheology and result in significant gelation can 

S15 be as low as a few percent As temperatures cool below 

the WAr, more wax is precipitated leading to large 

increaces in viscosity. In some cases this can lead to 

the conversion of the oil into e rigid immobile solid. 

20 The temperature below which the oil is too viscous to ;Our 

is defined as the pour point. The pour point is generally 

between 5C and 30C lower than the WAT. The solubility 

of waxes in oils, and therefore the VxATS and pour points, 

are influenced strongly by the composition of the oil, in 

25 particular the total wax content and the proportions If 

lower molecular weight alkanes. 

The precipitation of waxes from crude oils is a major 

problem for the oil industry since it makes it difficult 

30 to transport oil from its .point of production to the 

surface. Also, since it can 000ur in pipelines, fluid 

transport in the pipeline may be reduced due to an 

increase in the viscosity of the fluid and/or a reduction 
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in pipe internal diameters through deposition and 

adherence of wax particles on internal pipe surfaces. 

The management of wax problems in oilfield pipelines has 

5 involved several approaches. First, the crude oil may be 

treated thermally to keep its temperature above a 

temperature at which wax particles may precipitate. 

Examples of such thermal approaches are described in 

0339007�3 and 054320865. Secondly, and most common, are 

10 chemical treatments wherein the mobility of waxy crude oil 

below the your point of the oil is maintained by some kind 

of chemical pre-treatment. Commonly, this involves the 

addition of a chemical, at concentrations between 50 and 

4000 ppm, to improve the rheology of the oil. Chemicals 

:0 used are believed to modify the oil morphology, regulate 

the number and size of precipitated wax crystals, or 

prevent their agglomeration. This chemical approach, 

generally known as wax control, has been under development 

for over 30 years. The chemicals, which may be 

20 surfactarits, polymers, solvents or waxes themselves, are 

often referred to as wax inhibitors or wax dispersants. 

Different inhibitors work by different mechanisms. They 

are often limited in their ability to improve the mobility 

of crude oil having wax contents much above 15%. 

25 

Another chemical method for enhancing the mobility of waxy 

49 crude oils involves diluting the crude oil with large 

amounts of solvents, which dissolve or soften wax 

deposits. Solvents such as kerosene or oU refinery 

30 condensates can be used in this mode and can be used in 

combination with was inhibitors to enhance the performance 

of the inhibitor. Tyoically, bulk solvent concentrations 

can be up to 40% by weight in oil/solvent mixtures. 
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27 
Although effective, solvent dilution can increase the cost 

of oil production by increasing the equipment requirement 

to transport and use such large volumes of solvent. 

5 Selecting an appropriate means of addressing wax problems 

is often dependent upon a number of factors. Some factors 

relate to the oil itself and include its pour point. 

Other factors may be commercial. For example, the cost 

and effectiveness of chemicals used to lower the pour 

10 point may be compared to the cost of keeping a pipeline 

above the pour point, for example by heating it, burying 

it and/or by insulating it by other means. Also the cost 

involved in employing wider inside diameter pipes or 

larger pumps to facilitate oil movement will need to be 

15 assessed and compared to other means of addressing the 

problem. 

It is an object of the present invention to address the 

above-described problems and particularly, although not 

20 exclusively, to provide a means to facilitate the flow of 

crude oils containing relatively high levels of waxes 

along pipelines. 

According to a first aspect of the invention, there is 

25 provided a method of treating a wax-containing material 

for improving the mobility thereof, said method comprising 

contacting the material with a treatment fluid 

formulation, said treatment fluid formulation comprising a 

Polymeric material AA which includes -0.- moieties pendent 

30 from a polymeric backbone thereof, wherein polymeric 

material AA is optionally cross -linked. 
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’9 
Said wax-containing material may have a Wax Appearance 

Temperature (WAT) before contact with said treatment fluid 

formulation of less than 100C or less than WC. 

Said wax-containing material may have a pour point 

measured in accordance with ASTM D97 of less than 150C, 

preferably less than 100c, more preferably less than 80CC 

especially less than 600 before contact with said 

treatment fluid formulation. The pour point may be In the 

10 range -20C1 to 70CC. 

In the context of a wax-containing crude oil, the 

aforementioned pour point suitably refers to the pour 

point as measured after light fractions of a live oil have 

15 been flared off or otherwise have been removed from the 

oil. Suitably, therefore, the aforementioned pour point 

refers to the pour point of the oil in the form it is to 

be transported, for example in a fluid flow path as 

described herein, before any treatment Of the oil to 

20 decrease its pour Point. 

Said wax-containing material may have a pour point at the 

levels as aforementioned immediately prior to contact with 

said treatment fluid formulation. 

25 

An improvement in the mobility of the wax-containing 

0 material may be apparent by comparing the pour point of a 

sample of said wax-containing material immediately before 

treatment to the pour point after treatment, using the 

30 ASTM D97 method described above. The pour point may be 

reduced by at least lC, suitably at least 5’C, preferably 

at least 10C, especially at least 20C. 
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The viscosity of the wax-containing material after 

treatment as described herein is preferably sufficiently 

low to enable the material to he transported under 

selected conditions e.g. through a particular pipe .at a 

S particular temperature, using a particular pump pressure 

etc) 

The method may be used to reduce the viscosity of many 

types at wax-containing materials provided that the wax-

10 containing materials can be caused to form a dispersion 

when contacted with said treatment fluid formulation. 

Said wax-containing material is preferably a wax-

containing fluid at a temperature of at least 15C, 

preferably at least 100C, more preferably at least 80CC, 

15 especially at least 60C. It is preferably an oil. It 

preferably comprises a wax-containing crude oil. 

Said wax-containing material may comprise a material 

derived from an heavy oil reservoir and/or from tar sand 

20 deposits. It may comprise a material derived from a deep 

well wherein the composition may be sufficint1y warm down 

the well to enable it to flow; but the viscosity rises as 

the composition is withdrawn from the well (and cools) 

making it more difficult to flow. 

Said method of the first aspect is preferably for treating 

a wax-containing material which is arranged to flow along 

a fluid flow path. 

30 said treatment fluid formulation is preferably not 

injected into an injection well of a subterranean 

formation in order to contact said wax-containing 

material. 
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Said treatment fluid formulation is preferably initially 

contacted with said wax-contathing material at or 

downstream of a production means, for example at or 

downstream of a producing face of a Subterranean 

formation. In one, less preferred, embodiment, said 

treatment fluid formulation may be initially contacted 

with said wax-containing material below ground (for 

example at or adjacent to a producing face of a 

10 subterranean formation) to reduce the viscosity of said 

wax-containing material below ground and facilitate its 

transport to the surface. In another, preferred 

embodiment, said treatment fluid formulation may be 

contacted with said wax-containina material at Or adjacent 

15 the surface of the ground after the wax-containing 

material has been transported to the surface for example 

using heavy pumps. 

Said treatment fluid formulation is preferably initially 

20 contacted with said wax-containing material at Or 

downstream of a position in. a fluid flow path wherein 

light fractions of a live oil have been removed, for 

example by being flared off. 

25 Said treatment fluid formulation is preferably not used to 

drive the wax-containing material through a subterranean 

formation. 

Said fluid flow path is preferably defined by a conduit 

30 means. 

Said conduit means preferably includes a first conduit 

part (e.g. a pipeline) which is arranged downstream of a 
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production means, preferably above ground level. Said 

first conduit part preferably contains said wax-containing 

material after contact with the treatment fluid 

formulation. 

5 

Said first conduit part may be circular in cross-section. 

Said part may have a cross-sectional area for at least 

part n its length of at least Scm, preferably at least 

10cm. In some cases, the cross-section may have a 

10 diameter of up to 0.5m. Said first conduit part 

preferably extends away from a position where the wax-

containing material is produced, suitably in a transverse 

direction to the vertical. Said first conduit part may 

have a length of at least Sal preferably at least 20m, 

15 especially at least loom. In some cases, said first 

conduit part may have a length of more than 1,000m, more 

than 5,000m, more than 10,000m, even more than 500n. 

Long pipes may be arranged to deliver a wax-containing 

crude oil to a refinery; such pipes may extend partly 

20 above and partly below ground. 

Said fluid flow path e.g. said conduit means) may extend 

between a first point, remote from the point of production 

of the wax-containing material, and a second point closer 

25 to, for example at or adjacent to, the point of production 

of the wax-containing material. Said first point may be 

above ground and may be, for example, a refinery; said 

second point may be closer to the producing face of a 

subterranean formation. It may be at or adjacent to the 

30 producing face. 

Said fluid flow path may be defined, in part, by a second 

conduit part which extends upwardly from below ground to 
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above ground. Said second conduit part may be a riser 

pipe 

Said treatment fluid formulation is preferably arranged to 

S disperse and/or emulsify said wag-containing material 

(e.g. oil and waxes) on contact therewith. Said wax-

containing material may not be substantially particulate 

prior to contact with said treatment fluid formulation -it 

may be in the form of a substantially homogenous fluidic 

10 mass. Preferably, flow along said fluid flow path is 

turbulent, at least in part, thereby to facilitate 

formation of said dispersion and/or emulsion. Preferably, 

flow is turbulent at the point of initial contact of said 

wax-containing material with said treatment fluid 

15 formulation so that said composition is dispersed and/or 

emulsified on contact with said formulation. 

At least after contact between said treatment fluid 

formulation and said wax-containing material, it is 

20 preferred to subject the components to high shear to mix 

them. 

In the method, a delivery flow path is preferably defined 

which is arranged to communicate with said fluid flow path 

25 wherein said treatment fluid formulation is dosed into 

said wax-containing material in said fluid flow path via 

S said delivery flow path. Said fluid flow path may be 

formed into a mixing means, for example a mixing chamber, 

with which said delivery flow path may communicate for 

30 mixing treatment fluid formulation and wax-containing 

material. Said delivery flow path preferably conluflicates 

with said fluid flow path at or downstream of a producing 

face of the subterranean formation. 
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VI 
In the method of the first aspect, said wax-contai.ninq 

material is preferably at a temperature above its pour 

point when initially contacted with said treatment fluid 

5 formulation. It may be at least VCf preferably at least 

5c above its pour point. said treatment fluid 

formulation is at the time it is initially contacted with 

said treatment fluid formulation preferably at a 

temperature above the pour point of the wax-containing 

0 material it is contacted with. 

The ratio of the flow rate (in weight per unit time) of 

treatment fluid formulation in said delivery flow path to 

the flow rate (in the same units) of wax-containing 

It 15 material in said fluid flow path may be in the range 0.1 

to 2.5, preferably in the range 0.2 to 1, more preferably 

in the range 0.3 to 0.7, especially in the range 0-4 to 

0.6. 

20 The mass fraction of wax-cojitainiag material in said fluid 

flow path after contact with said treatment fluid 

formulation is preferably in the range 0.4 to O.B. 

Preferably, immediately after contact between said wax-

25 containing material and said treatment fluid formulation, 

the composition in said fluid flow path includes 30 to 80 

wt% (preferably 40 to fiOwt%, more preferably 40 to 60 wt%) 

of material derived from said wax-containing material and 

20 to 70wt%, preferably 20 to SOwt%, more preferably 40 

30 to fOwtU of material derived from said treatment fluid 

formulation. 
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Suitably, immediately after contact between Said wax 

containing material and said treatment fluid formulation, 

the composition in said fluid flow path includes at least 

2Dwt%, preferably at least 25wt%, more preferably at least 

5 SOwt%, especially at least 40wt% water; and at least 

30wt%, preferably at least Owt%, more preferably at least 

eowt% of said wax-containing material, especially of oil. 

The amount of water in the composition in said fluid flow 

10 path immediately after contact between said Wax-Containing 

material and said treatment fluid formulation is 

preferably less than 7Owfl, more preferably less than 

EOwt%. The amount of water may be in the range 20 to 

6Owt%. 

Said treatment fluid formulation suitably has a viscosity 

at 25'C and l0051 of greater than loll, preferably greater 

than 2cp. Said treatment fluid formulation preferably has 

a viscosity under the conditions described of not greater 

20 than SOcP, preferably of lOop or less. 

Said treatment fluid formulation may include at least 

?Owt%, preferably at least SOwt%, more preferably at least 

05wt%, especially at least 95wt% water. The amount of 

25 water may be less than 99.6vqt. Said treatment fluid 

formulation preferably includes 90 to 99.6 wt% water. 

Said treatment fluid formulation suitably includes at 

least 0.2wt% preferably at least 0.4wt%, especially at 

30 least 0.5wt% of said polymeric material At. Said 

formulation suitably includes less than lOwt%, preferably 

less than Swt%, more preferably less than 3wt%, especially 

less than 2wt% of said polymeric material Al. 
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In a preferred embodiment, said treatment fluid 

forniulatiol, includes 98.0 to 99.6wt% water and 0.4 to 2.0. 

wt% of said polymeric material APt; and the ratio of the 

5 wtx of said treatment fluid formulation to the wt% of said 

wax-containing material contacted in the method is in the 

range 0.5 to 1.5. 

Water for use in the treatment fluid formulation may be 

10 derived from any convenient source. It may be potable 

water, surface water, sea water, aquifer water, deionised 

production water and filtered water derived from any of 

the aforementioned sources. 

15 said polymeric material PA is preferably soluble in water 

at 25’C. Preferably, when said polymeric material AA is 

not cross-linked, polymeric material or, in said treatment 

fluid formulation is wholly or partially dissolved therein 

to define a solution or dispersion. 

20 

Whilst the applicant does not wish to be bound by any 

theory, said optionally cross-linked polymeric material PtA 

nay be arranged to adsorb onto the surface of particles of 

the viscous composition, whereby the coated particles may 

25 be hinderd from agglomerating. Said polymeric material 

AA is preferably not a conventional surfactant having a 

hydrophobic portion, for example a hydrophobic tail and a 

hydrophilic portion, for example an ionic head. Thus, it 

is believed that formation of said coated particles 

30 preferably does not involve a hydrophobic tail part 

interacting with, for example oil, and a hydrophilic part 

interacting with, for example water. 
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22-’ 
Said polymeric backbone of polymeric material A 

preferably includes carbon atoms. Said carbon atoms are 

preferably part of -CU2- moieties, preferably, a repeat 

unit of said polymeric backbone includes carbon to carbon 

5 bonds, preferably c-c single bonds. Preferably, said 

polymeric material TA includes a repeat unit which 

includes a -CM2- moiety. Preferably, saSd polymeric 

backbone does not include any -0- moieties, for examples 

-C-a- moieties such as are found in an elkylefleOXy 

10 polymer, such as polyethyleneglycol. Said polymeric 

backbone is preferably not defined by an aromatic moiety 

such as a phenyl moiety such as is found in 

polyethersulphones. Said polymeric backbone preferably 

Vdoes not include any -5- mnietiez. Said polymeric 

15 backbone preferably does not include any nitrogen atone. 

Said polymeric backbone preferably consists essentially of 

carbon atomsf preferably in the form of C-C single bonds. 

Said treatment fluid formulation may comprise a 

20 polyvinylalcohol or polyvinylacetate. 

Said -0- moieties are preferably directly bonded to the 

polymeric backbone. 

25 Said polymeric material An, preferably includes, on 

average at least 10, more preferably at least 50, 0-

moieties pendent from the polymeric backbone thereof. 

Said -0- moieties are preferably a part of a repeat unit 

of said polymeric material AA. 

30 

Preferably, said -0- moieties are directly bonded to a 

carbon atom in said polymeric backbone of polymeric 

material AA, suitably so that said polymeric material AA 
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7/3 
includes a moiety jwolCh is preferably part of a repeat 

unit) of formula: 

C3 

5 F 

GC -G2 II 

0 

10 

where C1 and Go are other parts of the polymeric backbone 

and c is another moiety pendent from the polymeric 

backbone. Preferably, C3 represents a hydrogen atom. 

15 Preferably, said polymeric material AA includes a moiety 

-CH-CH- II: 

0 

20 

Said moiety III is preferably part of a repeat unit. Said 

moiety TIT may be part of a copolymer which includes a 

repeat unit which includes a moiety of a different type 

25 compared to moiety III. Suitably, at least 60 mole%, 

preferably at least 80 mole%, more preferably at least 90 

mole% Or polymeric material Mt comprises repeat units 

which comprise (preferably consists of) moieties III. 

Preferably, said polymeric material AA consists 

30 essentially of repeat units which comprise (preferably 

consist of) moieties III. 
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Suitably, 60 mole%, preferably 80 mole%, more preferably 

90 mole%, especially substantially all of said polymeric 

material k comprises vinyl moieties which are optionally 

cross-linked. 

Preferably, the free bond to the oxygen atom in the -0--

moiety pendent from the polymeric backbone of polymeric 

material An (and preferably also in moieties II and III) 

is bonded to a group R’°  (so that the moiety pendent from 

10 the polymeric backbone of polymeric material AA is of 

formula -0-B10) Preferably group R° comprises fewer than 

10, more preferably fewer than 5, especially 3 or fewer 

carbon atoms. It preferably only includes atoms selected 

from carbon, hydrogen and oxygen atoms. R’° is preferably 

15 selected from a hydrogen atom and an alkylcarbonyl, 

especially a tuethylcarbonyl group. Preferably moiety -0--

S1° in said polymeric material PA is an hydroxyl or 

acetate group. 

20 Said polymeric material Alk may include a plurality, 

preferably a multiplicity, of functional groups (watch 

incorporate the -0-- moieties described) selected from 

hydroxyl and acetate groups. Said polymeric material 

preferably includes at least sorse groups wherein R1° 

25 represents an hydroxyl group. Suitably, at least 30%, 

preferably at least 50%, especially at least 80% of groups 

R1& are hydroxyl groups. Said polymeric material Ap 

preferably includes a multiplicity of hydroxyl groups 

pendent from said polymeric backbone; and also includes a 

30 multiplicity of acetate groups pendent from the polymeric 

backbone. 
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The ratio of the number of acetate groups to the number of 

hydroxyl groups in said polymeric material All is suitab2y 

in the range 0 to 3, is preferably in the range 0.1 to 2, 

is more preferably in the range 0.1 to 1. 

S 

Preferably, substantially each free bond to the Oxygen 

atoms in -0- moieties pendant from the polymeric backbone 

in polymeric material Pa, except for any free bonds which 

are involved in cross-linking the polymeric material AA, 

10 is of formula -0-00 wherein each group _0b0 is selected 

from hydroxyl and acetate. 

Preferably, said polymeric material Pa includes a vinyl 

alcohol moiety, especially a vinyl alcohol moiety which 

15 repeats along the backbone of the polymeric material. 

Said polymeric material At preferably includes a vinyl 

acetate moiety, especially a vinylacetate moiety which 

repeats along the backbone of the polymeric material. 

Polyvinylalcohol is generally made by hydrolysis of 

20 polyvinylacetate. Said polymeric material Pa may comprise 

T 0-100% hydrolysed, preferably a 5 to 95% hydrolysed, 

more preferably a 60 to 90%, especially a 70 to 90% 

hydrolysed polyvinylacetate 

25 Said polymeric material M may have a nunter average 

molecular weight (Mn) of at least 10,000, preferably at 

least 50,000, especially at least 75,000. Mn may be less 

than 500, 000, preferably less than 400, 000. Said polymeric 

material Pa is preferably a polyvinyl polymer. Said 

30 polymeric material APt may be a copolymer. 

Said polymeric material Pa is preferably a polyvinyl 

alcohol polymer or copolymer. 
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Preferably, said polymeric material AA includes at least 

one vinyl alcohol/vinyl acetate copolymer which may include 

greater than 5%, suitably includes greater than 30%, 

preferably greater than 65%, more preferably greater than 

5 50% at vinyl alcohol moieties. 

Said polymeric material M may be a random or block 

copolymer. 

10 As described above, polymeric material M is optionally 

cross-linked. A cross-linked material may be used in the 

method when the chemical or physical conditions to which 

the treatment fluid formulation may be subjected and/or 

� during flow in a conduit means, for example in said first 

15 conduit part (when provided) as described above, may be 

relatively harsh. In many applications, it is not 

necessary to cross-link polymeric material Ji. 

Preferably, polymeric material. Pa is not cross-linked. 

20 

When a cross-linked material is used in the method, said 

method preferably comprises selecting a said polymeric 

material AA; selecting a material BE which includes a 

functional group which is able to react in the presence of 

25 said polymeric material Pa to cross-link polymeric 

material PA and term a polymeric material CC and causing 

the formation of said polymeric material CC by a reaction 

involving said polymeric material AS, and material BE. 

30 2referably, formation of said polymeric material CC from 

said polymeric material AA and material BE involves a 

condensatthn reaction. Preferably, formation of said 

polymeric material CC involves an acid catalysed reaction 
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Preferably, said polymeric material. M& and material BB 

include functional groups which are arranged to react, for 

example to undergo a condensation reaction, thereby to 

form said polymeric material cc. Preferably, said 

5 polymeric material An and material Be include functional 

groups which are arranged to react for example to undergo 

an acid catalystS reaction thereby to form said polymeric 

material CC. 

10 Said material BB may be an aldehyde, carboxylic acid, 

urea, acroleine, isocyaxtate, vinyl sulphate or vinyl 

chloride of a diacid or include any functional group 

capable of condensing with one or more groups on said 

polymeric material As. Examples of the aforementioned 

15 include formaldehyde, acetaldehyde, glyoxal and 

glutaraldehyde, as well as maj.eic acid, oxalic acid, 

ctimethylurea, polyacroleines, diisocyanates, divinyl 

sulphate and the chlorides of diacids. 

20 said material BB is preferably an aidehyde containing or 

generating compound. Preferably, material SB is an 

aldehyde containing compound and more preferably includes 

a plurality of aldehyde moieties. Said aldehyde 

containing compound may be of formula IV as described in 

25 098/12239 the contents of which is incorporated herein. 

The wax-containing material which is contacted in 

accordance with said first aspect may comprise a wax-

containing crude oil which has been pretreated daring its 

30 passage from a reservoir to a position wherein it is 

contacted with said treatment fluid formulation. 

Accordingly, the method of the f&rst aspect may include a 

pre-treatment step which comprises contacting a wax- 
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containing crude oil with a pre-treatment fluid thereby to 

prepare the wax-containing material for contact with the 

treatment fluid formulation of the first aspect. 

Preferably, in the pre-treatment step, the wax-containing 

5 crude oil and pre-treatnent fluid are mixed. 

Said pro-treatment fluid preferably comprises a chemical 

arranged to reduce the pour point suitably by at least 

lC, preferably at least 2CC, more preferably at least 

10 SC) of the wax-containing crude oil. The chemical may be 

a wax inhibitor or wax dispersant. It may be a known 

material for reducing the ;Our point of a wax-containing 

crude oil, It may be a surface active agent, polymer, 

soivent or even a wax. it is preferaha)’ a surface active 

1.5 agent, for example a surfactant. 

Said chemical may he an alcohol or aromatic compound, a 

hydrocarbon, naphthalene, an amine salt of a suiphonic 

acid, a long chain alkyl ester, a lignin based system, a 

20 sulphonic acid based system, a naphthalene sulphontc acid 

condensate, a solvent such as kerosene or naphthalene. 

Surprisingly, it has been found that the use of a pre-

treatment as described acts synergistically with the 

25 treatment fluid formulation to reduce the pour point. 

More oarticularly, the slim of the reduction in pour point 

in using the ore-treatment fluid alone or in using the 

treatment fluid formulation alone is significantly less 

than achieved when pre-treatment precedes use of the 

30 treatment fluid formulation. 

Suitably, a chemical used in the pre-treatment will be 

dissolved or dispersed in a carrier prior to contact with 
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said wax-containing crude oil. Said carrier is preferably 

carrier solvent which is preferably hydrophobic and 

especially comprise a hydrocarbon with kerosene end/or 

naphthalene being preferred. 

5 

Preferably, the pre-treatment step is carried out at a 

temperature at or above the pour point of the wax-

containing crude oil. It is preferably carried out 

downstream of an oil reservoir and preferably downstream 

10 of a point wherein light fractions of the oil have been 

removed, for example by them being flared oft. 

The wax-containing material which is contacted with said 

treatment fluid formulation in accordance with said first 

15 aspect may itself by post-treated to further decrease its 

pour point- For example, it may be contacted with a 

conventional strfce active agent, for example dispersant, 

such as a lignosulphonate or the like. 

20 After the wax-containing material has been delivered to a 

desired location (for example a refinery) the wax-

containing material may be caused to separate from other 

components of the treatment fluid ronqujation. This may 

be achieved by simply reducing any mixing or turbulent 

23 movement of the mixture and allowing the wax-containing 

material to settle out from the water and optionally 

cross-linked polymeric material AA (which nay be 

substantially soluble in the water under the conditions of 

settling). The rate of settling may be increased by 

SO increasing the temperature of the wax-containing material. 

Additionally, the wax-containing material may be diluted 

with light oil or mechanical means may be used to 

encourage settling. 
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The method of the first aspect preferably includes the 

step of separating at least a part of the treatment fluid 

formulation from the wax-containing material after the 

wax-containing material has flowed along said fluid flow 

path. After separation, said wax-containing material 

suitably includes less than 10t%, preferably less than 

5wt%, especially less than 2wt% water. After separation 

said wax-containing material suitably includes less than 

10 2wtL preferably less than 1 wt%, more preferably less 

than O.Swt%, especially less than 0.2wt%, of said 

optionally-cross -linked polymeric material AA. 

When the method includes the separating step as described, 

15 the treatment fluid formulation which is separated from 

the wax-containing material may be re-used to treat 

further wax-containing material. For example, the method 

may involve a continuous or semi -continuous process 

wherein treatment fluid formulation is contacted with wax-

20 containing material, the mixture is then caused to flow 

downstream along a fluid flow path thereby to deliver the 

viscous composition to a desired location; the wax-

containing material and treatment fluid formulation are 

separated; the wax-containing material is used and/or 

25 stored as required in said desired location; the treatment 

fluid formulation is delivered to a location thereby to 
contact 

further wax-containing material upstream of said 

desired location; and the process is suitably repeated. 

30 according to a second aspect of the present invention 

there is provided & method of preparing a treatment fluid 

formulation e.. for treating a wax-containing material) 

comprising: 
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contacting an optionally cross -linked polymeric 

material AX as described according to the first aspect 

with water. 

5 

Preferably, the polymeric material Pa is dissolved in the 

water thereby to prepare an aqueous solution of said 

polymeric material An. Preferably, the polymeric material 

AA is In the form of a solid prior to contact with water. 

10 

Preferably, at least 100 litres more preferably at least 

1000 litres of said treatment fluid formulation is 

prepared. 

13 When the treatment fluid formulation is cross -linked, the 

method may comprise: selecting a polymeric material AX 

for example a olyvinylalcohol) and a material SB as 

described according to said first aspect; and 

20 causing the formation of a said polymeric material CC by a 

reaction involving said polymeric material AX and said 

material Ed. 

Preferably, however, said treatment fluid formulation is 

25 not cross-linked. 

According to a third aspect of the inventionf there is 

provided a treatment fluid formulation comprising: 

30 - at least 98wt% water 

- 2wt% or less of said polymeric material Mt which has 

optionally been cross -linked as described above. 
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According to a fourth aspect of the invention, there is 

provided a fluid flow path, for example a conduit means 

(preferably having a cross-sectional diameter at least in 

5 part of at least 5cm and a length of at least Sm) which 

contains a fluid comprising wax-containing material, water 

and an optionally cross-linked polyraerio material AA as 

described herein. 

10 The invention extends to the use of a treatment fluid 

formulation for treating a wax-containing material for 

improving the mobility thereof, said treatment fluid 

formulation comprising a polymeric material AA which 

includes -0- moieties pendent from a polymeric backbone 

l5 thereof, wherein polymeric material AA is optionally 

cross-linked. 

Any feature of any aspect of any invention or embodiment 

described herein may be combined with any feature of any 

20 aspect of any other invention or embodiment described 

herein mutatis mutandis. 

Specific embodiments of the invention will now described, 

by way of example, with reference to the acc.olnpaoying 

25 figures In which Figures 1 to 4 are plots of viscosity vs 

temperature for various untreated or treated crude oils. 

30 

Example I- Preparation of polyvinylalcohol aqueous 

solutions 

A l0wt% poly(vinylalcohol) solution was prepared by slowly 

stirring a known amount of water and adding a known amount 

of 88% hydrolysed poly(vinylalcnhol) of molecular weight 
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300,000 to the stirred water. The suspension was stirred 

for 1 hour and, thereafter, the suspension was heated at a 

temperature of 60c until the suspended particles 

dissolved and the solution was clear. The solution was 

5 then allowed to cool to less than 5C and maintained at 

this temperature until used. 

10 

0.5 to 2wt% polyvinylalcoliol solutions were made by 

diluting the lowt% solution with tap water. 

Example 2 - General procedures for treating crude oils 

Crude oil was heated to above its wax appearance 

temperature (WAT) and then treated with a selected 

15 polyvinylalcohol solution prepared as described in Example 

1. The treatment with the solution may be preceded by 

pre-treatment steps 1 or 2 described below. The treatment 

Kith the solution may be succeeded by post-treatment step 

1 described below. 

20 

(i) Pre-treatment step 1 - with the crude oil above 

its WAT a selected inhibitor is added and hand shaken (up 

and down hand shakes 200 times followed by incubation at 

85CC for a period of 1 hour. 

25 

(ii) Pre-treatment step 2 - with the crude oil above 

Sits WAT a selected inhibitor dissolved or dispersed in an 

organic solvent is added and hand shaken � (up and down hand 

shakes) 200 times followed by incubation at 85&C far a 

30 period of 1 hour. 

(iii) Treatment with polyvinylalcohol solution - the 

solution is either added directly to crude oil with the 
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oil above its PUtT or, if pre-treatment step 2 or step 2 is 

undertaken, it is added to the products of the pre-

treatment steps, again with the oil-containing material at 

a temperature above its PAT. After addition of the 

5 polyvinylalcohol solution, the mixture is brought to a 

temperature above the PUtT and held for 1 hour -

Thereafter, the mixture is hand-shaken 50 times to form a 

dispersion which is subjected to high shear for 5 minutes. 

10 (iv) post-treatment - The dispersion prepared in {iii( 

is contacted with a dispersant, for example, a 

lignosulphonate. 

Testing of Materials 

15 

After completion of the treatraent(s} referred to in 

Example 2, the mixtures containing the oil and optional 

polyvinylalcohoi, solvents and inhibitors were tested to 

assess their pour points and/or to construct viscosity vs 

20 temperature graphs as follows 

Pour point assessment - An approximation to the value for 

the pour point is obtained as follows: 

25 The apparatus for measuring the pour point consists of an 

insulated SOOoil beaker, 1 large magnetic stirrer bar, 1 

temperature probe and a stirrer hot plate. 

lOOml of a formulation to be analysed is placed in the 

30 beaker containing the magnetic stirrer bar. The stirrer 

is set to position 2.5 and the hotplate to SO which 

equates to 45-C approximately. The fluid is allowed to 

stabilise at 45C for 10 minutes and then the hotplate is 
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turned off and the so2utjon left to cool. The pour 

point/motility point is designated as the point at which 

the stirrer bar will not turn anymore, i.e. the dispersion 

has separated and agglomerated. 

S 

Preparation of graphs - Samples were heated to 55CC and 

the viscosity assessed at 100e-1 whilst the temperature 

was reduced. 

10 Examples Cl, C2 and 3 to 8 

Oils treated and/or tested as described in Example 2 were 

ir.vestiated. The nature of the treatments and results 

are provided in Table 1 and the figures. 

� 15 

Example 9 

In this example, a lignoscxiphonats dispersact 0.5wt% was 

added to the formulation of Example 3 in a post-treatment 

20 in accordance with treatment (iv) above. Figure 4 

exemplifies the results. 

Discussion 

Treatment with polyvinylaloohol solution has been shown to 

25 provide a significant decrease in pour point. If oil is 

pre-treated with a conventional inhibitor and/or solvent 

prior to treatment with polyvinyl alcrawl solution then 

there is a synergistic improvement in the pour point. 
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Claims 

10 

1. A method of treating a wax-containing material for 

improving the mobility thereof, said method comprising 

contacting the material with a treatment fluid 

formulation, said treatment fluid formulation comprising a 

polymeric material pJ which includes -0- moieties pendant 

from a polymeric backbone thereof, wherein polymeric 

material AA is optionally cross-linked. 

2. A method according to claim 1, wherein said wax-

containing materiel has a Wax Appearance Temperature (PAT) 

before contact with said treatment fluid formulation of 

less than lOOC. 

3. A method according to claim 1 or claim 2, wherein said 

wax-containing material has a pour point measured in 

accordance with ASTM D97 of less than 150C. 

20 4. A method according to any preceding claim, wherein 

said wax-containing material comprises a material derived 

from an heavy oil reservoir and/or from tar sand deposits. 

5. A method according to any preceding claim, wherein 

25 said treatment fluid formulation is initially contacted 

With said wax-containing material at or downstream of a 

position in a fluid flow path wherein light fractions of a 

live oil have been removed. 

30 G. A method according to any preceding claim, wherein 

said wax-containing material is at a temperature above its 

pour point when initially contacted with said treatment 

fluid formulation. 
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7. A method according to any preceding claim, wherein 

said treatment fluid formulation is arranged to disperse 

and/or emulsify said wax-containing material on contact 

5 therewith. 

8. A method according to any preceding claim, for 

treating a wax containing material which is arranged to 

flow along a fluid flow path. 

10 

9. A method according to claim B, wherein a delivery flew 

path is defined which is arranged to communicate with said 

fluid flow path wherein said treatment fluid formulation 

is dosed into said wax-containing material in said fluid 

15 flow path via said delivery flow path. 

10. A method according to claim 9, wherein the ratio of 

the flow rate (in weight per unit time) of treatment fluid 

formulation in said delivery flow path to the flow rate 

20 )in the same unit) of wax-containing material in said 

fluid flow path is in the range 0.1 to 2.5. 

11. A method according to any of claims B to 10, wherein 

the mass fraction of wax-containing material in said fluid 

25 flow path after contact with said treatment fluid 

formulation is in the range 0.4 to 0.8. 

12. A method according to any of claims 6 to 11, wherein 

immediately after contact between said wax-containing 

30 material and said treatment fluid formulation, the 

composition in said fluid flow path includes at least 

40wt% of water and at least 50wt% of said wax-containing 

material. 
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13. A method according to any of claims B to 12, wherein 

said treatment fluid formulation includes at least 9Swt% 

water. 

5 

14, A method according to any of claims 8 to 13, wherein 

said treatment fluid formulation includes at least 0.2wt% 

of said po3ymerio material Ta and less than lOwt% of said 

DOlymeric material PA. 

10 

15. A method according to any of claims 8 to 14, wherein 

said treatment fluid formulation includes 96.0 to gg.Ewt% 

water and 0.4 to 2.0. wt% of said polymeric material API 

and the ratio of the wt% Od said treatment fluid 

15 formulation to the wt% of said wax-containing material 

contacted in. the method is in the range 0.5 to I.S. 

16. A method according to any of claims 8 to 15, wherein 

said polymeric material Ta includes a moiety of formula: 

20 

II 

25 0 

where 02 and @2 are other parts of the polymeric backbone 

and c3 is another moiety pendent from the polymeric 

30 backbone. 

1’?. A method according to any of claims 8 to 15, wherein 

Said polymeric material Ta includes a moiety 
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0 

18. A method according to any of claims 8 to 17, wherein 

the ratio of the number of acetate groups to the number of 

hydroxyl groups in said polymeric material PA is in the 

20 range 0.01 to 2. 

19, A method according to any preceding clam, wherein 

said polymeric material Ut has a number average molecular 

’eight tr4n of at least 20,000 and less than 500,000-

20. A method according to any preceding claim, wherein 

said polymeric material M is a polyvinyl alcohol polymer 

of copolymer. 

20 21, A method according to any preceding claim, which 

includes a pre-treatment step which comprises contacting a 

wax-containing crude oil with a pie-treatment fluid 

thereby to prepare the wax-containing material for contact 

with the treatment fluid formulation in the method. 

25 

22. A method according to claim 21, wherein said pre-

treatment fluid comprises a chemical arranged to reduce 

the pour point of the wax-containing crude oil. 

30 2. A method according to claim 21 or claim 22, wherein 

said pre-treatment fluid is an alcohol or aromatic 

compound, a hydrocarbon, naphthalene, an amine salt of a 

sulphonic acid, a long chain alkyl ester, a lignin based 
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system, a suiphonic acid based system, a naphthalene 

sulphonic acid condensate or a solvent, for example 

kerosene or naphthalene. 

5 24. A method according to any preceding claim, which 

includes the step of separating at least a part of the 

treatment fluid formulation from the wax-containing 

material after the wax-containing material has flowed 

along said fluid flow path. 

1.0 

25. A method of preparing a treatment fluid formulation 

comprising: contacting an optionally cross-linked 

polymeric material Ia as described in any preceding claim 

with water. 

15 

26. A treatment fluid formulation comprising at least 

SOwt% water; 2wt% or less of a polymeric material Ia which 

includes -0- moieties pendent from a polymeric backbone 

wherein said polymeric material is optionally cross -

20 linked. 

27. A fluid flow path which contains a fluid comprising a 

tax -containing material, water and an optionally cross-

linked polymeric material Ia which includes -0- moieties 

25 pendant from a polymeric backbone wherein said polymeric 

material is optionally cross-linked. 

S 
28. A mixture comprising wax-containing material, water 

and a polyweric material Ia which includes -0- moieties 

30 pendant from a polymeric backbone wherein said polymeric 

material is optionally ornss-linked. 
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MATERIALES QUE CONTIENEN PARAFINA 

Esta invencion as relacione can matariales qua contienen parafina 

parlicularmonte aunque no exclusivamento, so relaciona con mantener yb 

5 mejorar Is movilidad de los fluidos quo contiene parafina para facilitar su flujo entre 

dos sitios. Las modalidades preferidas as relacionan con mantener y/o niejorar la 

movilidad do Los petrOleos crudos cerosos pars facilitar su transporte entre los 

lugares dandle ellos so producen y los pumps corriento abajo do Østos. 

10 El petrOleo crude as una mezcla qua contiene haste 50 bidrocarburos saturados, 

predominantemonte alcanos (paratinas). Los alcanos an petrOleo crude varian an 

peso molecular desde 16  SOC y tienen Is formula general C112n+2, an dondo n as 

Un entero. 

5 Los alcanos qua contienen means do 5 àtomos do carbono par molØcula son 

usualmente gaseosos a temperature ambiento, aquellos quo tienon 5 a 15 atomos 

de carbono son usualmonte liquidos, yEas alcanos do cadena recta quo tiene mÆj 

de 15 storms de carbono par molecula son solidos. Estes alcanos do cadena 

recta do peso molecular mayor, (formulas quo varian desde C151132 a C40FI82) as 

20 conocen coma parafinas do paralina y tienen puntos do fusion quo varian desde 
,-

aproxirnadamente 350C a Par debajo de sus puntos do fusion alas son 4-

sOlidos grasosos, qua vartan an dureza desde suave y flexible Laster sure 

quebradizo. 

25 El contenido de parafina do parafina do los petrOleos crudes puede varier desde 

menos del 1% an peso a mAs del 30% an peso. A temperatures par ericima 

cercanas a sus puntos do fusion las paratinas de parafina en petroleo crude 
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permanecen an so estado liquido, siendo ambas fundidas a temperature all Y 

tambien disueltas an alguna proporcion par los alcanos de peso molecular inferior 

an el petraleo. A temperatures progresivamente deorecientes, las parafinas de 

parafina pueden procipitarse de los petrOleos, aglomerarse, y quedar entrapadas 

3 an Is estructura de petrolea a vioeversa. 

La Temperature de Apariencia de Is parafina para cualquier petrOlec (WAT) Se 

define como Is temperature a Is cual los cristales de parafina aparecen primero 

luego del enfriamiento. Esto so puede medir mediante el mØtodo ASTM D3117 y Is 

10 referenda a los WAT aqui Se mide de acuerdo al metodo a menos que Se 

establezca otra case. En el WAT, el fluido permanece normalmente liquido, pore 

contiene cristales do parafina dispersos a troves del IT undo. La presencia de estos 

cristales do parafina contrbuye a carnbios principales an las propiedades 

reologicas del petróleo. La cantidad de parafina solida necesaria para modificar Is 

1.5 reologia del petroleo y el resultado an gelacion significative puede ser tan baja 

como on porcentaje pequeno, En Ia niedida an qua las temperatures so enfrian 

par debajo del WAT, Se precipita mas parafina conduciendo a grandes 

incrementos an Is viscosidad. En algunos casos esto puede conducir a Is 

conversion del petrOleo an on sOlido inmovil rigido. 

20 

La temperature par debajo de Is cual el petrOleo as demasiado viscose para 

verterlo so define como Un punto do verlimiento. El punto de vertimiento estØ 

generalmente entre 50C y 30°C par debajo del WAT. La solubilidad do las 

parafinas en los petroleos, y par Ic tanto los WAT y los puntos do vertimiento. 

25 eaten influenciados fuertemente per Is composicion del petrOleo, an particular el 

contenido as parafina total y as proporciorTes de los alcarios cit niÆs baja peso 

molecular. 
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La precipitacian de las parailnas provenientes de los petroleos crudos as Un 

problems principal de Is industria petrolera an razan a quo eto race dificil 

transportar at petroleo desde su punto de producciOn a Is superficie. TamblØn, an 

5 razOn a qua esta puede ocurrir an las tuberlas, el transports do fluido an Is tuberia 

as puede reducir debido a un incremento en Is viscosidad del fluido y10 una 

reducciOn an los diÆmetros internos del tubo a traves del depOsito yla adtierencia 

do particulars do parafina sobre las superficies internee del tubo. 

S 10 El manejo do los problemas de parafina an las tuberlas do los campos petroleros 

his involuorado varias aproxirnaciones. Primero, el petrôleo crudo as puede tratar 

termicaniente pairs mantener su temperature por encima de una temperature an Ia 

cual las parliculas do parafina so puedan precipitar. Ejemplos do tales 

aproximaciones termicas so describer an Is US3906763 y Is US4328865, 

IS Segundo, y miss comn, son los tratamientos quimicos an donde Is movilidad del 

petroleo crudo ceroso por debajo del punto de vertimiento del petrOleo $e 

mantiene mediante alguna class de pre-tratamiento qutmico. Gomonmente, esto 

involucra Is adicion de Un quimico, a concentraciones entire 50 y 4000 ppm, pars 

mejorar Is reolagla del petroeo. Los quimicos Jtilizados as ores que mcdii9 can to 

20 morfologta del petroleo, regulan el numero y el tamano de los cristales de parafina 

precipitado, a evitan su aglomeracion. Este aproximacion quimica, generalmente 

conocida como control de parafina, no estado bajo desarrollo durante mad de 30 

anos. Los quimicos, qua pueden ser tensoactivos, polimeros, disolventes a 

parafinas mismas, son a meriudo denominados coma inhibidores de parafina 0 

25 dispersantes de parafina. Diferentes inhibidores trabajan mediante difererites 

mecanismos. Ellos a menudo estan limitados an an capacidad pairs mejorar Is 
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movilidad del petroleo crudo quo tiene contenidos de parafina muy par encima del 

IS%. 

Otro metodo qulmico para mejorar Is movilidad de los petrOleos crudes cerosos 

5 involucra diluir el petroleo crude con grandes oantidades do disolventes, qua 

dlsuelven o suavizan Jos depasitos de parafina. Los disolventes tales coma el 

queroseno, o lost condensados de refinerla de petraleo as pueden utilizer an este 

niodo y se pueden utilizer en combinaciOn con inhibidores de parafina para 

mejorar el desempeho del inhibidor Tipicamente, ]as concentraciones de 

to disolvente an mesa pueden ser haste del 40% an peso an mezclas de 

petroLeo/d isolvente. 

Aunque efectiva, Is disoluciOn con disolvente puede incrementar el costo de Is 

produccian de petraleo al incremental el requerimiento de equipo pan transcend 

5 at use do grandes volUrnenos do disolvente. 

Seleccionar unos medios apropiados pare manejar los problemas de paratina as a 

menace depondiente de rn nªmero S faeAores. Algunos factores so reiacionan 

con el petroleo on si mismo 0 incluyen so punto de vertirniento. Otros tactores 

20 pueden sal comerciales. Par ejemplo, at costa y Is efectividad do lost quirnicos 

utiiizados para disminuir at punto do vedimiento as poodle comparar con eJ Costa 

de mantener una tuberLa par encima del punto de vertimiento, par ejemplo at 

calentarla, enterrarla y/o aLsiarla par otros medios. Tambien el costo involucrado 

an ernplear tubas de diØmetro interior mas amplio a bombas mayores pan faciitar 

25 $1 movimiento del petroleo necesitara ser evaluado y comparado can otros medios 

para rnanejar el problems. 
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Es un objeto de Is presente irwenciôn monster los problomas anteriorniente 

doscritos y parlicularmente, aunque no exolusivarnente, suministrar unos medics 

pare tai el tk4o do petiOloos orudos qua contienen niveles relativaiiiente altos 

de parafinas a to large de las tuberias. 

S 

Do acuerdo con un primer aspeoto do Is invenciori, as  suministra un mOtodo para 

tratar un material quo contiene parafina para mejorar Is movilidad do Øste, dicho 

rnetodo oomprende poner an contacto el material eon una formulacion do fluido de 

tratamiento, dioba formulacion its fluido de tratamiento compronde un material 

10 pohimerico PA qua incluye porciones �0- pendiontes de una estructura polimØrica 

de data, an cords el material polimerico PA as opeionalmente reticulado. 

Dicho material qua contiene parafina puede toner war Temperature do Apariencia 

its parafina (WAD antes del contacto con dicha formulacion its fluido de 

15 tratamiento its menos de 100°C 0 monos de 80°C. 

Dicho material qua contiene parafina puede toner in punto do vertimiento medido 

de acuerdo con el ASTM D97 do menos do 1500C! preferiblemente menos de 

100°C! mas protoriblemente menos do 600C espocalmente manes de 60°C antes 

20 do contacto con dicha formulacion do tiuldo do tratamiento El punto do vertirniento 

puede aster an el rango do -20°C a 70°C. 

En el contexto do un petroleo crudo qua contiene parafina, el punto de vertimiento 

anteriormente nencionado adecuadamente as reflere aJ punto do veytimiento 

25 medido despues de qua las fraociones ligoras de in petraleo con gas han sido 

quomadas o han sido removidas do otra forma del petraleo. Adecuadamente, par 

lo tanto, el punto its vortimierito anteriormente mencionado so raters at punto its 
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vertimiento del petraleo en Is forma en qua este as transporta, por ejemplo an one 

ruta do flujo de fluido come so describe aqui, antes its cualquior tratarniento del 

petrbleo para disminuir so punto de vertimiento. 

5 Dicho material quo contiene parafina puede terier un punto do vertimiento an Ids 

niveles corno as menciona anteriormente inmediatamente antes de enter an 

contacto con dicha formulaciOn de fluido de tratamiento. 

Una majors an la mavilidad del material qua contiene parafina puede ser aparente 

40 10 at comparar el punto de vertimiento do una muestra de dicho material qua contiene 

parafina inmediatamente antes del tratamierito con el punto de verlimiento 

despues del tratamiento, utilizando ci mØtodo ASTM 097 descrito anteriormente. 

El punto do vertimiento so puede reducir en at menos 1°C. adecuadamente  at 

menos 50C, preferiblemente at nienos 10°C, especialmente al rnenos 20°C. 

l5 

La viscosidad del material due contiene parafina despuØs del tratamiento come as 

describe aqul as preferiblemente suficienteniete baja par posibilitarle at material 

Ser transportado baja las condiciones seleccionadas (por ejemplo a travØs de on 

tubo particular a one temporatura particular, utilizando one presiOn de bamba 

20 particular, etc.). 

El mØtodo Se puede utilizer para reducir Is viscosidad do muchos tipos do 

materiales quo contienen paratina siempre y cuando Its materiales due contengan 

parafina puedan conducirse a formar one dispersion cuando entrain en contacto 

25 con cliche formulation do fluida do tratamiento. Dicho material qua contiene 

parafina as preforiblemento on fluido qua contiene parafina a una temperature do 

por lo mends 150°C, preferiblemente por to menos 100°C, rnas preferiblernente par 
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lo mines 800C especialmente par 1° menos 600C. Este as  preforible on petrOleo. 

Este preferible comprende on petroleo crude qua contiene paratina. 

Ujaho material qua contiene parat?na puede comprendor on material derivada de 

on reservorio de petraleo posado y/ode depôsitos do arena impregnada de brea. 

Esta puede oomprender on material derivsdo de on ooze profundo an deride Is 

composicion puede ser suficientemenfe caliente abajo del pozo para posibilitarle 

fluir; pare la viscasidad Be eleva an la medida an quo la cOnlposicion Se retire del 

ooze (y se enfria) haciØndose ms dificil fluir. 

Diobo metodo del primer aspecto as preferiblemonte para tratar on material qua 

contiene parafina qua esta dispuesto para fluir a lo larijo S una rule de flujo de 

fluido. 

S Qicha lorn,uaciOn de fluido de tratamiento prefcriblemente no Se inyecla an up 

pazo de inyecciôn de one farmacion subterrÆr1oa con elfin de poner an contacto 

dicho material quo contiene parafina. 

Dicha formulaciOn de fluido de tratamiento as preferiblemente puesta en contacto 

20 inicialrnente con dicho material qua cantiene parafina en a corriente abajo the unos 

medics do praduccion, par ejemplo on o corriente abajo de one cars de producciOn 

de one formaciOn subterranea. En una modalidad manes preferida, dicha 

formulacion de fluida de tratamiento Se puede Lnicialrnente poner en contacto con 

dicho material qua contiene parafina par debaja del suelo (par ejemplo an 

25 adyacento a one care de producciOn de one formacion subterranea) para reducir la 

viscosidad de diclia material qua acritione parafina par debajo del suelo ) facijilar 

so transporte a la superilcie. En otra, madalidad preferida, dicha farn,ulaciôn do 
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�io 

fluido its tratamiento as puede poner an contacto con dicho material qua contiene 

parafina an o adyacente a Is suporlicie del suelo despuØs do qua el material qua 

contiene parafina so he transporlado a In superficie, par ejemplo utilizando 

bornbas pesadas. 

Dicha tormulacion de fluido its tratamiento es preferiblemente puosta an contacts 

inicialmente con dicho material que contiene parafina an a corriente abajo de una 

posicion an are ruta de flujo fluido en ounce las fracciones ligeras de una petroleo 

con gas as han removido, p01 ejemplo al ser quemadas. 

Dicha formulaciOn de fluido do tratamiento Os preferiblemente no utilizada para 

mane/ar S material quo contiene parafna a t,rnØs de one formaciOn subterranea. 

Dicha rate de flujo fluido as preferiblemente definida por medios de conducto. 

15 

Dichos medics de conducto preferiblemente incluyen una primera parte de 

conducto (por ejemplo, one tuberia) qua esta dispuosta corriente abaja do unos 

medics de produccion, preferiblemente por encma del nivel del suelo. Dicha 

primera parte de conducto contiene preferiblemente dicho material qua contiene 

20 parafina despues de ponerse an contacto con Is formulacian de fluido de 

tratamiento 

Dicha primers parte de conducto puede ser circular en secciOn transversal. Dioba 

parte puede tenor Un area do secciOn transversal durante polls memos parte de su 

25 longitud do por to memos 5 cm, preferiblemente por Ia menus 10 car  En aLgunos 

casos. Is s000ion transversal suede toner on diametro de haste 051!,. Dicha 

primera parts do conducto so extiende preferiblemente alejandose de una posician 
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donde �1 material qua contiene parafina as produce, adecuadamente an one 

direccion tranversat a ía vertical  Oicha airliners pane de conducto puede tamer 

one longitud de par to menos Sm, preferiblemente par to menos 20m, 

especialmente par lo menas lOOm. En algunos casos, dicha primera parte de 

S conducto puede tener one longitud its mas de 1,000m, mM its 5000m, nias de 

10000rn, aOi, mas de 500Km Los tubas largos Se pueden disponer pars 

suministrar on petroleo crudo que contiene parafina a one refineria; tales tubas as 

pueden extender parcialmente par encima y parcialmente par debajo del suelo 

� 10 Dicha ruth de fluja fluido (par ejemplo, dichas medios de conducto) se trodden 

extender entre on primer punto, remold desde el punto de producciOn del material 

qua contiene parafina, y on segundo punto mM cercano a, par ejemplo Cr1 

adyacente a, el punto de produccion del material qua contiene parafina. Dicho 

primer punto puede estar par encima del suelo y puede sen, par ejempla, one 

IS refinerla; dicho segundo punto puede ester mod cercana a Is card de produccion 

de one formcion subterranea. Este puede ester an a adyacente a Is cars de 

p rod u cc ion 

Dicha ruta de fluid fluido Se puede definir, an parte, par una segunda parte de 

20 conducto qua Se extiende hacia arriba ideate all del suelo a par encima del 

suelo. Dicha segunda parte de conducto puede ser on tuba elevador. 

Dicha formulacion de fluido de tratamiento as dispone preferiblemente pare 

disperser y/o ernulsificar dicho material quo contiene parafina (par ejemplo, 

23 petroleo y parafinas) an contacto con este. Dioho material qua contiene parafina 

puede no estar sustancialmente en particula antes del contacto con all 

formulaciOn de fluido de tratarniento �esta puede ester an Is forma de one mass 



fluida sustancialmente homogenea. Preferibleniente, el flujo a Ia largo de dicha 

ruta de flujo fluido as turbulento, par Ic memos an parte facilitando de esta manera 

la forniacion do dicha dispersion yio emulsion. Preferiblomerite, el flujo as 

turbulonto an el punto del contacto inicial do dicho material qua contiene parafina 

S con dicha formulacion de fluido do tratarniento do tall forma quo dicha coriiposiciOn 

Se disperse Y/O Se emulsifica at contacto con dicha formutaciOn. 

Par lo manes despues del contacto entre dicha formulacion do fluido do 

tratamiento y cliche material qua conhiene parafina, se preflere somoter as 

10 componentes a alto carte para mezclarlos. 

En at mØtodo, one wta cM Pula do surninistro as proferiblemente definida a cual 

estÆ dispuesta para comunicarse con dicha ruta do flujo fluido an dandle dicha 

formulación do fluido do tratamionto as dosificada on cliche material quo contiene 

5 parafina an dicha rule de flujo fluido pot via de dicha ruta de flujo do sumiriistro. 

Dioha ruta do flujo fluido so puede former on units medics do mezcla, par ejemplo 

una camara do mezcla, con Ia coal dicha ruta do tiujo do suministro so doodle 

comunicar para mezolar Ia formulaciOn do fluido de tratamiento y el material qua 

contiene parafina. Dioha ruta do flujo de suministro so comunica preferiblemente 

20 con dicha ruta do fluja fluido an 0 corriente abaja de una care do produccion the la 

fDrmaciOn subterranea. 

En el mØtodo del primer aspecto, dicho material quo contiene parafina osth 

proteribleniente a una temperature par encima de so punto do vertimiento cunado 

25 so pone inicialmente an contacto con dicha formulaciOn de fluido de tratamiento. 

Esta puede ser par Ic mares 2C, preferiblemente par to mends 6°C par encima do 

so punto do vertimiento. Dicha forniulaciOn do fluido do tratamiento estÆ an at 



momenta an qua as puesta an contacto inicialmente con dicha forniulacian de 

fluido de tratamiento preferiblemente a una ternperatura per encima del punto de 

vortimiento del material quo contiene parafina canal quo as purists an contacto. 

La proporcion de Is tasa de flujo Can peso per unidad de tiernpo) de Is forniuLacion 

de fluido do tratamiento en dicha rule de flu)o do suministro a or tasa de fluiD (en 

lee mismas unidades) del material qua contiene parafina an dicha ruts de flujo 

fluido puedo eater an el range de 0.1 a 2  , preferiblemente ens’ range de 0.281, 

mas preferiblemente one’ Tango SO.3 a 0.7, espocialmenle en el Tango de 0.4 a 

� tO 0.6. 

La fractiOn de mass del material qua contains, parafina en dicha ruts de flujo fluido 

despuØs de ponerse an contacto con dicha formulacion de fluido de tratamiento 

estØ preferiblemente on el range de 0.4 a 0.8. 

25 

Preferiblemente, inmediatamente despues del contacto entre dicho material que 

contiene parafina y dicha tormulacian de fluido de tratamiento, Is composición  an 

� 
dicha runs de flL4o do fluido incJuye 30 a 80% on peso (preferiblemente 40 a 80% 

en peso, mas preferiblemente 40 a 80% an peso) del material dorivado de dicho 

20 material quo contisne parafina y 20 a 70% an peso, (preferiblemente 20 a 60% an 

peso, màs preferiblemente 40 a 60% an peso) del material derivado de dicha 

formulacion de fluido do tratamiento. 

Adocuadaniente, inmediatamerite despuØs del contacto entre dicho material qua 

25 contiene parafina y dicha formulacian de fluido de tratamiento, Is composiciôn en 

dicha rule S flujo fluido incluye per to menos 20% an peso, preferiblemente per to 

menDs 26% an peso, mas preferiblemente per lo monos 30% an peso, 
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especialmente par Ia menus 40% an peso de aQua; y par La menos 30% an P050 

prefehblemente par Ia menDs 40% an peso, mØs preteiibleinente per to menus 

50% de dicho material qua contiene parafina, especialmente do petroleo. 

5 La cantidad de aqua an la composician an dicha ruta de flujo fluido 

inmediatamente despuØs del contacto entre dicho material qua contiene parafina 

cliche formulaciOn de fluido de tratamiento as preferiblemente menos del 70% an 

peso, nias preferiblemente menus del 80% an peso. La cantidad de aqua puede 

estar an el range de 20 a 60% en peso. 

*10 

Dicha formulacion de fluido de tratamiento done adecuadamente una viscosidad a 

25C y jOos’ mayor de q, preferiblemente mayor do Dicha foul de 

fluida de tratamiento tiene preferiblemente one viscosidad bajo las condiciones 

descritas no mayor its 56Ppreferiblemente de 109Ø3o menos. 

IS 

Dicha formulaciOn do fluido de tratamiento puede inoluir par 10 menos 70% an 

peso, preferiblemente par lo menus 60% an peso, miss preferiblemente par lo 

menos 85% an peso, especialmente par Ia menus 95% an peso do aQua. La 

cantidad do aqua puede ser manor de 99.6% an peso. Dicha forrnulaciOn de fluido 

20 de tratamiento ncluye preferiblemente 90 a 99.8% an peso de agua. 

Dicha torniulación de fjuido de tratamiento incfuye adecuadamenfe par La maned; 

0.2% an peso, preferiblemente per lo memos 0.4% en peso, especialmente par to 

menos 0.5% an peso de dicho material polimerico M. Dicha tormulación 

25 adecuadamente incluye menos del 10% an peso, preferiblemente menos del 5% 

an peso, mM preferiblemente menos del 3% en peso, especialmente menos del 

2% an peso de dicho material polimerico PA. 



En one modalidad pretends, dicha formulacian de fluido de tratamiento incluye 

98.0 a 996% an peso de agua y 04 a 2.0% an peso de dicho material polimerico 

AA; y Is proporcion del % on peso de dicha formulacian de fluido de tratamiento at 

5 % an peso de dicho material qua contiene penafina qua as he cantactado an el 

metodo estÆ an el rango 0.5 a 1.5. 

El ague pars uso an Is formulacion de fluido de tratamienta Se puede deriver de 

cualquier fuente conveniente. Esta puede ser aqua potable, agua superficial. agua 

10 de mar ague de aculfero, agua de production desionizada y aQua tiltrada derivable 

de oualquiera de Ins fuentes anteriormente mencionadas. 

Dicho material polimerico PA as preferiblemente soluble on ague a 250C. 

Preferiblemente, cuando dicho material polimerico Aft noes reticulado, el material 

15 polimØrico AA an dicha formulacion de fluido de tratamiento as complete 0 

parcialmente disuelto aIR cars definir una soluciOr, o dispersion. 

Aunque el solicitanto no desee sister ligado par ninguna teoria dicho material 

polimØrico apcionalmente reticulado PA so puede disponer pare absorber sobro Is 

20 suporticie de particulas de Is composiciOn ’Jiscosa, por media del cual a las 

particulas recubiertas Be le puede impedir aglomerarse. Dicho material polimerico 

PA as preferiblemento no on tensoactivo convencional qua tiene one pOrciOn 

bidrofoba, par ejemplo one cola hidrOfoba y una porciOn hidrofilica, por ejemplo 

una cabeza ibriica. Asi, as cree qua Is formacion de dichas particulas recubiertas 

25 preferiblemente no involucran una pane de cola hidrOfoba con Is qua interactuar, 

por ejemplo petrOleo, y one parte hidrotilica con Is qua interactuar, por ejemplo 

apple. 



Dicha estructura polimerica del material polinierico AA preferiblemente incluye 

àtomos de cathono. Dichos âtomos do cathono son preferiblemente parte de 

porciones �CH2-. Preferiblemente, una unidad repetida de cliche estructura 

5 polimerica incluye enlaces carbono a carbono, preferiblemente enlaces simples C-

C. Prefehblemente, dicho material polimerico AA incluye una united repetida quo 

incluye una pardon �CHr. Preferiblemente, cliche estructura polimerica no incluye 

ninguna porciOn �0-  per ejemplo porciones �C -O- tal come Se encuentran an an 

polmero alquilenoxi, ml come polietilongiicol. Dicha estructura potimØrica es 

10 preferiblemente no definite per una pardon aromÆtica tal come un porciOn fenflo 

tal coma Se encuentra an ls polietersulfonas. Dicha estructura poliriiOrica 

preferiblemente no incluye ninguna potiOn �S- Dicha estructura polimerica 

preferiblemente no incluye ningOn atomo de nitrOgeno. Dicha estructura potimrica 

preferiblemente consiste esencialmente de atomos do carbono, preferiblemente an 

35 Ia forma do eniaces spIes C -C. 

Dicha formulaciOn de fluido de tratamiento puede comprender Un palivinilalcohol 0 

� 

20 Dichas porciones �0- estÆn preferiblemente directamente unidas a Is estructura 

poUmerica. 

Dicho material palimerico AA preferiblemente ncluye, an promedio, per Ia manes 

10, niâs preferiblemente per lo manes 50, porciones -0- pendientes do Is 

25 estructura polimerica de esta. Dichas porciones �0- son preferiblemente una parte 

de una unidad repetida de dicho material polimerico M. 
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Preferiblemente, dichas porciones �0- estan directamente unidas a an atomc de 

carbono an cliche estructura polimerica del material polirnØrico PA, 

adecuadarnonte do tat forma quo dicho material polimerico AA inciuya una porcion 

(qua as preferiblemente parte de una unclad repetida) do Ia formula: 

G3 

G1--C--G2 it 

10 0 

donde I y G son Was partes de Is estructura polimerica y 0  as otra porcion 

pendiente de Is estructura polimerica. Preferiblemente, G3 represents Un atomo de 

15 hidrOgeno. 

Preferiblemente, dicho material polimerico PA iricluye una porclon 

�CH�CH1-

� 20 I III 
0 

DieS porcion III es preferiblemente parte de una unidad repetida. Dicha porcion III 

25 puede ser parte de Un copolimero qua incluye una unidad repetida quo incluye Una 

orciOn de an tipo diferente comparado con una porciOn III. Adecuadamente, por lo 

menos 60% de moles, preferiblemente per lo manes 80% de moles, miss 

referLblemente per lo memos; 90% de moles del material polimerico PA comprende 

unidades repetidas qua comprenden (preferiblemente consisten de) porciones III. 
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Preferiblemente, dicho material poliriiØrico PA cQnsiste esencisirnente de unidades 

repetidas qua comprenden (preferiblemente consisten de) las porciones 111. 

Adecuadamente, 60% an moles, preferiblemente 80% an moles, ms 

5 preferiblemento 90% an moles, espocialmente sustancialmonte todos los dichos 

materiales polimericos PA comprenden porciones vinilo qua son opcionalmente 

reti cu I ada a. 

Preferiblemente, los enlaces libres a atomo de oxigeno an ía porciOn �0-

10 10 pendiente de la estructura polimerica del material polirnerico AA (y preferiblemente 

tambien an las porciones II y Ill) saran unidas a un grupo R10 (de al forma quo Is 

porciOn pendiento do Is estructura polimerica del material polirnØrico 4.4 as do Ia 

formula �O-R’°). Preferiblemente el grupo R1° comprende menos do 10, mØs 

preferiblemente menos do 5, especialmento 3 a menos atomos de carbono. Este 

is preferiblemente solo incluye atomos seleccionados de Ins atomos carborio, 

bidrógeno y oxigeno. R1° as preferiblemente seleccionado do un Ætoriio de 

hidrOgeno y un alquilcarbonilo, especialmente un grupo metilcarbonilo. 

40 Preferiblemente Is porciOn �O-R’° an dicho material polimerico PA as un grupo 

hidroxilo 0 acetato. 

20 

Dicho material polimØrico PA puede incluir uris pluralidad, preferiblemente una 

multiplicidad, de grupos funcionales (quo incorporan las porciones �0- descritas) 

seleccionados de Los grupos hidroxilo y acetato. Dicho material polimØrico inclLlye 

preferiblemente par In monos algunos grupos an condo R1°  represents un grupo 

25 hidroxilo. Adecuadamente, par In mends 30%, preferiblemente par lo menos 50% 

especialmente par In menos 80% de los grupos Rio son grupos hidroxilo. Dicho 

material polirnerico APt preferiblemente incluyo una multiplicidad de grupos 
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hidroxilo pendientes de riche estructura polImerica; y tambiØn incluye una 

multiplicidad de grupos acetate pendientes de to estructura polim&ica. 

La proporcion del nümero de grupos acetate al nUmero de grupos hidroxilo an 

5 dicho material polimerico PA estÆ adecuadarnente an el range de 0 a 3, est 

preferiblemente an el range de 0.1 a 2, esta mas preferiblemente an el range de 

0.1 a 1. 

Prefehblemente, sustancialmente cada enlace libre de los atomos de oxigeno an 

10 las porciones �C- pendientes de la estructura polimerica an el material polimerico 

A.A, excepto pare cualquiera de los enlaces libres qua esten involucrados an la 

reticulacion dei material polirMrico AA, as de Ia formula �O-R1° en domicile cada 

grupo �0R10 so selecciona de hidroxilo y acetato. 

15 Preferiblemente, dicho material polimerico PA irioluye una porciôn de vinil alcohol, 

especialmente una porcion de vinil alcohol qua se repite a lo large de to estructura 

del material polimerico. Dicho material polimerico PA preferiblemente incluye una 

porcian vinil acetato, especialmente una porcion vinilacetato qua se repite a 10 

large de to estructura del material polimerico. El polivinilaLcobol esta generalmente 

20 hecho mediarite Ia hidrOlisis del polivinilacetato. Dicho material polimerico AA 

puede comprender Un polivinilacetato 0-100% hidrolizado, preferiblemente S a 

95% bidrolizado, mas preferiblemente 60 a 90%, especialmente 70 a 90% to 

polivinilacetato hidrolizado. 

25 Oldie material polirnerico AA puede toner tin nOmero promedio de peso molecular 

(Mn) de per lo manes 10,000, preferiblemente per lo manes 50,000, especialmente 

per lo menos 75,000. Mn puede ser de menos de 500,000, preferiblerilente mores 



de 400000. Dicho material polimerico PA as preferibleriiente Un polimero de 

polivinilo Dicho material polimOrico PA puedo ser Un copolimera. 

Dicho material polimerico PA as proferiblemente Un pollmero o oopolimero de 

5 alcohol polivinilioo. 

Preferjblemente, dicho material polimerico PA incluye par lo menos Un copolimero 

de vinil/alcohol/vinil acetate qua puede incluir niÆs del 5%, adecuadamente incluye 

mas del 30%, proferiblemente rise del 65% mM preferiblernente rnas del 80% de 

� 10 las porciones de vinil alcohol. 

Dicho material poUmØrico .4A puede set Un copolmero aleatorio 0 de bloque. 

Come se describlo anteriormente, el material polimerico PA as opcionalmente 

15 wtiouiao Lin material reticulado Se puede utilizar an el metodo cuando las 

condiciones quimicas o fisicas a las cuales to brmulaciOn de fluido de tratamiento 

Se pueda someter y/c durante el flujo an unos medics de conducto, par ejemplo an 

dicha primera porte de conducto (cuando se suninstn4 coma se describiO 

anteriormente, puede sor relativamente dura. En muchas aplicaciones, no as 

20 necesaria reticular el material polinierico AA. 

Preferiblemento, el material polimerico PA no as reticulada-

Cuando un material reticulado so utilize an el mØtodo, dicho metodo 

25 preferiblemente comprende seleccionar Un dicho material polimerico PA; 

seleccionar Un material BO qua incluye Un grupo furicional quo as capaz de 

re000ionar an la presence de dicho material polimØrico AA para reticular el 



material polimØrico AA  former un material polimØrico CC: y causer Is formaciori 

de dicho material polirnerico CC mediante una reacciOn que involucra dicho 

material polimerico Apt y el material BR. 

5 Preferiblemente, Is formaciOn de dicho material poliniØrico CC proveniente de 

dicho material polimerico Apt y on material BB involucra Una reaccian de 

condensaciOn. Preferiblemente, Is formacion de dicho material polimerico CC 

involucra una reaccion catalizada con acido. 

� 10 Preferiblemente, dicho material polimØrico AA y el material BB incluyen grupos 

funcionales que estÆn dispuestos pore reaccionar, per ejemplo para sufrir una 

reacciOn de condensacOn, pairs former de eats Marrero dicho material polimØrico 

CC Preferiblemente, dicho material polimerico PA y el material BB incluyen 

gropes funcionales que estan dispuestos pare reaccionar per ejemplo para sufrir 

15 una reaccion catalizada con Æcido pars former de esta manera dicho material 

polimerico CC. 

Dicho material BR made ser un aldehido, acidic carboxilico, urea, acrolelna, 

isocianato, viriil sulfate 0 vinil cloruro de on diØcido a incluye cualquier grupo 

20 funcional capaz de condensarse con Una 0 mas gropes score dicho material 

polimerico PA. Los ejemplos de los anteriormente mencionados incluyen 

formaldehido, acetaldehido, glioxal y glutaraldehido, asi come tarribien acido 

maleico, acido oxalico, dimetilurea, poliacrolelnas, diisocianatos, divinil sulfato y 

Ins cloruros de diacidos. 

25 

Dicho material BB es preferiblemente on aldehido que contiene 0 que genera 

compuesto. Preferiblemente, el material BB as on aldebido que contiene el 
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compuesto y niÆs preferiblemente inoluye una pluralidad de parciones aldehido. 

Dicho compuesto quo contiene aldehido puede ser de Is formula IV comb Se 

describe an W098/12239 ouyos contenidos as  incorporan aqui. 

5 El material qua contiene parafina qua as puesto an contacto de ecuerdo con dicho 

primer aspeoto puede comprender un petroleo crudo qua contiene parafina qua e 

he pre-tratado durante su paso desde on reservorio a una pasiciOn an nonce este 

as puesto an contacto con dicha formulaciOn de fluido de tratamiento. Do acuerdo 

con esto, el metodo del primer aspecta puedo incluir una steps de pre-tratamionto 

10 qua camprende poner an contacto un petrOleo crudo qua contieuie parafina con un 

fluido de pre-tratarnionto para preparer de esta rnanera at material quo contiene 

parafina para oontactarlo con is formulaciOn de foal do tratamionto del primer 

aspecta. Preferiblemonte, an Is etapa de pre-tratamiento, el petrOleo crudo qua 

contiene parafiria y el fluida de pre-tratamiento as mezclari. 

U 

Dicho fluido de pre-tratamiento comprende preferiblemente un quimico dispuesto 

para reducir at punto de vertimiento (adecuadamente por lo menos 10C, 

preforiblemente por lo means 20C, miss preferiblemente par lo menus 50C) del 

petrOleo crudo qua contiene parafLna. El quimico puede ser un inhibidor de 

20 parafina a dispersante do parafina. Este puede ser un material conocido para 

reducir el punto de vertimiento de an petrOleo crudo qua contiene paratina. Este 

puede ser un agents activo de superficie, poliniero, disolvente a son una parafiria. 

Este as preferiblemente un agents activo de superticie, por ejemplo un 

tens oactivo. 

25 

Dicho quimico puede ser on alcohol a un compuesto aromatico, un bidrocarburo, 

naftaleno, una sal de amina de on Æcido sulfOnico, on alquil ester de cadona large, 
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0 

Un sistema basado an lignina, Un sistema basado an acida suLfonioa, Un 

condensado do Æcido naftaleno sulfonico, Un disolvente tal comO queroseno 0 

naftaleno. 

5 De manera sarprendente, se he encontrada qua el usa de on pre-tratarniento 

000,0 se describiO actUa sinergicamente con a foniiulacion de fluido de 

tratamiento cars reducir el punto de vertimiento. Mae particularmente, In sums de 

la reduccion an el punto do vertimiento an el use del fluido its  pre-tratamiento solo 

a en of �uso fa formulacion de fluido de tratamiento sale es significativamente 

10 menos de Is lograda cuando el pre-tratamiento precede el uso do Is formulacion 

de fluido de tratamiento. 

Adecuadamonte, Un quimica utilirado an el pre-tratamianto as disolverÆ 0 

disporeara an on parlador antes de ponerse an contacto can dicho petraleo crudo 

Is qua contiene parafina. Dicho portador as preferiblemente on disolverite portador 

quo as preferiblemente hidrofobo y especialmente comprende Un hidrocarburo con 

queroseno y/o naftaleno sierido el preferido. 

Preferiblemente, In steps do pre4ratamiento, as Ileva a cabo a una temperature an 

20 0 par encima del punto S vertimiento del petroleo crude quo contierlo parafiria. 

Este as preferiblemente lievado a caba corriente abajo de un reservorio de 

petroleo y preferiblemente corriente abajo de Un punto an donde las fracciones 

ligecas del petrolso so han removido, par ejemplo al sor ellas quemadas. 

25 El material qua contiene parafina qua as puesto an contacto con cliche formulaciOn 

S fluido de tratamiento de acuordo con dicho p1*110; aspecto puede an si rnisnlo 

nor post-tratado disminuir adiclonalmente su punto de vertimiento Par ejomplo, 
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este puede ser puesto an contacto con Un agente activo de superf]cie 

tonvencional, par ejempJo on dispersante, tai cow on lignosulfonato a similar. 

DespuØs de que el material qua contiene paratina so he suministrado a Un sitio 

5 deseado (por ejemplo one refirierla) el material qua contiene parafina Se puede 

haber separado de ones componentes de la tormulaciOn de fluido de tratamiento. 

Esto se puede lograr at reducir simplemente cualquier mezcla 0 rnovimiento 

turbulonto de Ia mezcla y pormitir qua el material qua contiene parafina Se asiente 

del aqua y apcionalmente del material polimØrico reticulate AA (quo puede ser 

10 sustancialmente soluble en el aqua bald las ccndiciones de aseritamiento). La tasa 

do asentamionto se puede incremental S incrementar Is temperature del material 

quo contiene parafina. Adicionalmente, ci material qua contiene parafina as puede 

diluir con petrOleo ligero 0 50 pueden utilizer medics mecÆnicos para animar el 

asentamiento. 

IS 

El metodo del primer aspecto incluye preferiblemente Is etapa de separar par Ic 

mends una parte de Is forniulacion de fluidal de tratamiento del material qua 

contiene parafina despues do qua el niateriai qua confiene parafina ha fluido ala 

largo de dicha runs de flujo de fluido. DespuØs de Is  separaciOn, dicho material qua 

20 contiene parafina incluye adeouadamente menos del 10% an peso, 

preferibiemente menos del 5% an peso, especiaimente menos del 2% an peso de 

agua. Despues de Is separacion dicho material quo contiene parafina incluye 

adecuadamonte menos del 2% an peso, preferibiemente mends del 1% an peso, 

miss preteriblemente menos del 0.5% an peso, especialmente menos del 0.2% an 

25 peso, de dicho material polimerico opcionalmente reticulate A-A. 
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Cuando el metodo Lncluye Is steps de separacian coma Se describe, Is 

formulacion de fluido de tratamiento qua Be papers del material qua contieuie 

parafina Se puede reutilizar pare tratar el material quo contierie parafina adicional. 

Per ejemplo, el metodo puede involucrar an proceso continua a semi -continuo an 

5 donde Is formulacion de fluido de tratamiento as puesta an contacto Con el 

material qua coritiene parafina, as race luego qua Is mezcla fluya cements abajo a 

a largo de una ruts its flujo fluido pare suministrar its esta manors La oompasiciOn 

viscose a un sitio deseado; el material qua contiene parafina y Is foniiulaciOn its 

fluido S tratamiento Se separan; at material qua conhiene paratina Sc utilize yb 

IC alniacena tal coma as requiere an dicho sitio deseado; Is formulacion do fluido de 

tratamiento as suministra a un sitia pare poner an contacto do esta manera el 

material que contieno parafina adici anal corriente arriba do dicho stro deseado; 

el proceso as repetido de manors adecuada. 

5 De aouerdo con un segundo aspecto its Is presents invencion as suministra un 

mØtodo pare preparar una formulacion S flubda de tratamiento (par ejemplo, pera 

tratar un material qua contieno paratina) qua comprende: 

Poner an contacto un material pclimerico opobonalmente reticulado AA 

20 coma as describe de acuerdo con el primer aspecto con ague. 

Preferiblomente, el material polimerico M as disuelve an el aqua para preparar its 

esta manera una solucion acuosa de dicho material polimØrico && 

Preferiblemente, el material palimerico AA esth an Is forma de an salido antes de 

25 ponerse an contacto con el ague. 



Preferiblemerite, as preparan per to menos 100 litros mÆs preferiblemente p01 lo 

menos 1000 litros de cliche forn,ulacian de fluido de tratamiento. 

Cuando Is formulaciOn de fluido de tratamiento as reticulada, el metodo puede 

comprender: seleccionar un material polimerico AA (par ejempla un 

palivinilalcobol) y un material BB coma Se describiO S acuerdo con el primer 

aspecto; y 

Causer Is formacion its dicho material polimerico CC par media S una reaccion 

� 

10 qua iruvolucra dicho material polimerico PAy dicho material 1313. 

Preferiblemente, sin embargo, niche tarmulaciôn de fluido de tratamiento no as 

reticu lad a. 

15 De acuerdo con un tercer aspecto de La invencian, as suministra una formulacian 

de fluido de tratamiento qua comprende: 

- por lo menos 98% de aqua 
I 

- 2% an peso o menos de dicho material polimerico AA qua ha sido 

20 opoiorialmente reticulado coma se describib anteriormente. 

De acuerdo con un cuarto aspecto its Is invenciôn, as suministra una ruta de flujo 

fluido  par ejemplo unos medics de coriducto (preferiblemente qua tienen un 

diÆmetro de seccion transversal par La menos an parte its par lo menos 5cm y una 

25 longitud de par Ia menos 5m) qua contienen Un fluido qua comprende el material 

qua contents parafina, agua y up material polimerica opcionalmente reticulada A/k 

coma as describio aqul. 
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La invencion so extiende at use do una formulaciOn de fluido de tratamiento para 

rater material qua contiene parafina para mejorar Is movilidad de este, cliche 

formulaciÆn de fluido de tratamiento comprende Un material polimerico PA qua 

S incluye porciones �0- pendientes de Is estructura polimerica de este, an dondo el 

material polimerLco M as opcionalmente reticulado. 

Cualquier caracteristica de cualquier aspecto de cualquier rivenciOn a modalidad 

describe aqu! Se puedo combiner con cualquier caracteristica de cuaiquior aspecto 

10 de cualquier are irivencion 0 modalidad descrita aquI mutatis mutandis. 

Las modalidades especificas de la invencion saran share descritas, par via de 

ejemplo con referencia a las figures qua Ia acompanan an Is cual las Figures 1 a 4 

son graticas de viscosidad versus temperature para varies petroleos crudes no 

IS tratados a tratadas. 

ElenDlo I - Preparacion de soluciones de polivinilalcohol acuosas 

Una solucian de poli(vinilalcohol) at 10% an peso Se prepare al agitar lentamente 

20 LJflS cantidad conocida de ague y agregar una cantidad canocida de 88% de 

poli(vinilalcohol) hidrolizado de peso molecular 300,000 at ague agitada. La 

suspensiOn se agita durante I here y, posteriarmente, Is suspensiOn as calentO a 

una temperature de 60°C  haste qua (as particulars suspendidas disueitas y Ia 

solucion eran dares. La soluciori See pernhitiO entonces enfriarse a manes do 5°C 

25 y as mantuvo a esta temperature haste qua SB utiliza. 
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0.5 a 2% an peso de soluciones de polivinilalcohol so bicieron at diluir Is soluciOn 

at 10% an peso can ague de ILave 

EiempIo 2� Procedimientos penerales Para t-artar petroleos crucios 

5 

El petraleo crudo so oalonto por encima de so temperature its apariencis do 

parafins (WAT) y luego so trato con one solución de polivinilaloobol seleocionada 

coma so deschbio en & EjempIo 1. El tratamiento con a soiuciOn puede set 

precedida por las etapas as pre-tratamiento 1 0 2 descritas adelante. El 

10 tratamiento con Is soluciôn puedo set exitoso mediante Is steps de post- - 

tratamiento I descrita adelante. 

Etapa do pre-trataniento I - con el petrOleo crudo anterior an WAT on 

inhibitor seleccionado as agrega y as spite a mano (movimiontos its Is mano 

IS bacia arriba y hacia abajo) 200 veces seguida pot iricubaciOn a 85°C durailte Un 

perlodo do 1 hors. 

(ii) Etapa de pre-tratamiento 2 - con el petrOleo crudo anterior su WAT up 

inhibidor seloccionado disuelto 0 dLsperssdo an on disolvonte orgÆnico so agrega y 

20 so agita a mano (movimientos des mano hacm arriba y hacia abajo) 200 veces 

seguida por incubsciOn a 95°C durante Un perlodo de I hora. 

(iii) Tratamiento con ufla solución do DOIiVinilaICOhOI - to solution as agrega 

directamerite at petrOloo crudo con el petrOleo por encima de so WAT 0 5’ Is steps 

25 do pre-tratamiento I o Is steps 2 as acometids, Osta so agrega a los productos do 

las etapas de pre-tratamiento, do nuevo con on material qua contiene petroleo a 

una temperature por encima do an WAT. DespuØs do Is adicoiOn do Is sOIucLôn do 
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polivinilalcohol Is mezcla as Ilevada a una temperature par oncinia del WAT y 

mantenida durante I hora. Postedormente, Is mezola as agitada a more 50 veces 

para formar una dispersion qua es sometida a un alto corte durante 5 minutes 

5 (v) Post-tratamiento - La dispersion preparada an (iii) SO pane an contacto 

con un dispersante, par ejemplo, un lignosulfonato. 

Ensavo de Materiales 

10 Despues de completar ci tratanliento(s) reterido an el Ejeniplo 2, las mezolas qua 

contienen el petrOleo ye! poliviniiLalcobol opcional, los disolventes y los inhibidores 

se probaron para evaluar sus puntos cM vertirniento yb a) constivfr grÆficas do 

viscosidad versus temperatura come sigue: 

15 EvaluacOn del punto do verflmento - Una aproxjrnaciOn al valor pars el punto de 

vertimiento as obtiene coma sigue: 

El aparato pare medir el punto de vertimiento ccnsiste do un beaker de SOqml 

aislado, 1 barra agitadora magnetica iarga, 1 sands de temperature y una place 

20 caliente agitadora. 

lootnI de una formulacion a 5cr analizada so colocan an el beaker qua contiene Is 

barra agitadora rnagnØtica. El agitador as ajusta a una posiciOn 2-5 y La placa 

caliente a 50 Ia qua Se iguala a 45°C aproxirnadarnente. Al fluido as Is permits 

25 estabilizarse a 45°C durante 10 minutes y luego Is placa caliente so apaga y Is 

soluciOn Be deja enfriar. El punto do vertimiento/punto do rnovilidad Be designs 



como el punto an el cual la barra agitadora ya no cambiara mÆs, as decir, Is 

dispersion se he separado y aglomerado. 

Preparacian do graflcas - Ls muestras se calentaron a 55°C 
y 

la viscosidad 

S evaluada a 1096.1 mientras qua to temperature as redujo. 

Elemplos Cl C2 y 3 a 8 

Los petrOleos tratados y/o probados corm Se describe an el Ejemplo 2 fueron 

10 investigados. La naturaleza de los tratamientos y los resultados as suministran an 

la Table 1 y las figuras. 

Fipura 9 

5 En este ejemplo, on dispersarite de lignosulfonatc (05% an peso) Se agregô a Is 

formulaciOn del Ejemplo 3 an on post-tratamiento de acuerdo con el tratamiento 

(iv) anterior. La Figure 4 ejemplifica los resultados. 

Discu&on 

20 

El tratamiento con Is soluciOn de polivinilalcohol Se he mostrado con suministrar 

one disminuciÆn significative en el punto de verlimiento. Si el petrOleo Os pre 

tratado con un inhibidor convencional y/o disolvente antes del tratamiento con Ia 

soluciôn de polivinilalcobol entonces  exists one majors sinergica en el punto de 

25 vertirnionto. 
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Pre-tratamiento Tratamierdo con polivinilalcohol Punto de GrØfica de 

No vertimiento viscosidad vs. Edaaa Tipo do inhibidor y Tipo do disolvente - Concentraciones Proporc{on do 

No cantidad (con base en 
y cantidad 

(basado de solucian de soluciªn do °C Temperatura 

el peso del petroleo) en el peso del polivinilalcohol polivinhlalcohol a 

petrOleo) (peso %) petrOleo 

Cl - - - - - 42 Ver Fig. 1 

C2 1 Una combinacion do - - - 30 - 

aromatico C31 0lalcohol 

S000ppm 

3 - - - 0.5 60:40 35 VerFig 1 

4 1 1ha combinaciOn de - 05 60:40 29 Ver Fig I 

aromÆticc CsioJalcohoI 

3001 

5 2 IJna cornbinaciOn de Queroseno, 05 5040 25 Wi Fig I 

aromatico C,daIcohoI 10% en peso 

301
 

6 - - - - 2.0 60:40 26 Ver Fig 2 

7 - - - 1.0 60:40 32-34  Ver Figs2y3 

-8-2- tjria conibLnaciOn de Queroseno, 1.0 - - 5040 18-20 Ver Fig   

aromatico Cio/aIcohol 10% an peso 

S 000 
p 

pm 
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1 
RE IV IN DICAC ION ES 

1. Un metodo para tratar un material quo contiene parafina pars mejorar Is 

movilidad de esto, dicbo metodo conipreride poner an contacto at 

material con una formulacion de fluido its tratamionto, dicha formuLacian 

de fluido de tratamiento coniprende un material palimerico PA quo 

incluye las porciones -0- pendiontes de una estruotura polimerica de 

Øste, an donde el material polimØrico PA as opcionelmente reticulado. 

2. Un melodic do acuerdo con La reivindicaciOn 1, an donde dicho material 

qua contiene parafina tiene una Temperature de Apariencia do parafina 

WAT) antes de ponerse an contacto con dicha formulacian de fluido de 

tratamiento de marts its 1000C. 

3. Un riiØtodo de acuenjo con Is reivindicación 1 a reivindicaciOn 2, an 

donde dicho materiel quo contiene parafina tLene un punto de 

vertimionto medido de acuerdo con laASTM 097 de mermaids 150°C. 

4. Un nietodo de acuerdo con cualquier reivindicecion precedents, an 

donde dicho material qua contiene parafina comprende un material 

derivado de un reservorlo do petroleo pesado y/o de depositors de arena 

nipregnada do brea. 

5. Un metodo do acuerdo con cualquier reivindicaciOn precedente, an 

donde dicha formulaciOn do fluido de tmatamiento as increments puesta 

en contacto con dicho material quo contiene parafina an 0 corriente 



abajo de una posiciOn an una ruts de flujo fluids an donde las fracciones 

ligeras de un petroleo con gas ban sido removidas. 

6. Un metodo do acuerdo con cualquier reivindicacion precedents, an 

cords dicho material qua conliene parafina eslØ a una temperafttra par 

enoima do su punto de vertimiento cuando inicialmente as puesta an 

contacto con dicha formulaciOn de fluido de tratamiento. 

7 Un metodo de acuerdo con cualquier reivindicacion precedente, an 

� 

donde dicha formulecian de fluido de tratamiento eats dispuesta pan 

disperser y/o emulsificar dicho material qua contiene parafina 0 ponerse 

an contacto con esta. 

8. Un metodo de acuerdo con cualquier reivindicaciOn precedente, pare 

tratar un material qua contiene parafina qua estÆ dispuesto care fluir a to 

largo de una runs de flujo fluido. 

9. Un metodo de acuerdo con Is reivindicacion 8, an donde una ruta de 

flujo de suministro esta definida Is cual estÆ dispuesta pore comunicarse 

con dicha runs de flujo fluido an donde dicha formulacion do fluido de 

tratamiento as dositicada an dicho material qua contiene paraf’na an 

dioba runs de flujo fluido por via de dicha ruts do flujo do suministro. 

bun metodo de acuerdo con Is reivindicacion 9, on donde Is proporcian 

do Is tasa de flujo (en peso por unidad de tiompo) de Is formulacion de 

fluido de tratamiento en dicha ruts do flujo de suministro ala proporciOn 
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de flujo (en Is mjsma unidad) del material qua carriers parafina an dicha 

runs de flujo fluido sale an at rango de 0  a 2.5. 

11 UnmØtodo de acuerdo con cualquiera do las reivindicaciones 8  10 an 

donde Is tracciôn de mass  del material qua contiene parafina an dicha 

into do flujo fluido despues de ponerse an contacto con dicha 

formulsción de fluido do tratarniento e8ta an el rango de 0.4 a 0.8. 

12. (in nietodo do acuerdo con cua(quiera de as revindicaciones 8  11, an 

donde inmediatamente despues del contacto entire dicho material quo 

contiene parafina y dicha formulacion de fluido de tratamiento, Is 

composiciOn an dicha ruts do flujo fluido ncluye par Ia menos 40% en 

peso do ague y por lo memos 50% en peso de dicho material qua 

contiene paratina. 

13. Un metodo de acuerdo con oualquiere do las reivindicaciones 8 a 11, an 

donde dicha formulation de fluido de tratamiento ineluye por lo menos 

95% an peso do ague. 

14. Un mØtodo de acuerdo con cualquiera do las reivindicaciones 8 a 13, an 

donde dicha formulacion de fluido de tratamiento incluye par lo merios 

0.2% an peso de dicho material polirnerico PAy menos do 10% an peso 

do dicho material polimerico PA. 

15. Un metodo do acuerdo con cualquiera de as reivindicaciones 8 a 14, an 

donde dioha formulacion de fluido de tratamiento incluye 98.0 a 99.6% 

an peso do ague y 0.4 a 2.0 % an peso de dicho material pDlimØrico Ak 
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(a proportion dot % an peso de dicha forrnulaciOn do fluido de 

tratamierito at % an peso do dicho material qua contieno parafina 

contactado an el metodo estØ an el rarigo de 0.5 a 15. 

16.Un mØtodo de acuordo con cualquiora de las reivindicaciones 8  15, en 

donde dicho materiel polimerico AA incluye one porcion de Is formula. 

03 

G1--C--G2 

I 
H 

0 

donde 01 y 02 son otras parties de Is ostructura polimerica y as one 

porciOn peridiente de Is ostructura polimerica. 

17. Un mØtodo de acuerdo con cualquiera do las reivindicaciories 8 a 16, on 

donde dicho material polimerico APt incluye una porcion 

- CM - CE]2-

I Ill 
C 

18. Up mefodo de acuerdo con cuaiquiera de fas roivindicaciones S a 17, an 

donde Is prcporcian del numero de grupos acetato at nmero do grupos 

hidroxilo on dicho material polimerico AA esta an el rango de 001 a 1. 
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19. Un metodo de acuerdo con cualquier reivindicacÆn precedents, an 

donde dicho material polimØrico AA tiene Un nmero promedlo de peso 

molecular (Mn) de per Ia manes 10,000 y memos do 500000. 

20. Un mØtodo do acuerdo con cualquier reMndicación precedents, an  

donde dicho material polimerico M as un polimero a copolimero de 

alcohol polivinllico. 

21. Un metodo de acuerdo con cualquier reivindicacian procedente, qua 

inc!uye una etapa de pre-tratamiento qua comprende poner an contactc 

on petroleo crudo qua contiene paraffins con on fluido de pre-tratamiento 

papa preparar de osta manera el material que contiene paraffins pars 

ponerse an contacto con Is formulacion do fluido de tratamiento an el 

mØtod a 

22. Un metodo de acuerdo con Is reivindicacion 21, an dcndo dicho fluido de 

pre-tratamLento comprende on quimico dispuesto pare reducir el punto 

de vertimiento del petroleo crude qua contiene parafina. 

23 Un mØtodo de acuerdo con la reivindicacion 21 0 reivindicación 22, an 

dondo dicho fluido de pre-tratamiento as on alcohol a un compuesta 

aromatico, on hidrocarburo, naftaleno, one sal de amina 0 Un acido 

sulfOnico, on alquil ester de cadena large, un sistema basado an lignina, 

Un sistema basado an acido sulfónico, un condensado de Æcido 

naflaleno sulfOnico, a on disolvente, per ejemplo, queroseno a naftaleno. 
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24 Un metodo cia acuerdo con cualqu{er reivindicaciOn precedents, qua 

incluya la etapa de separar per Ic merlos una parte do Is formulaciOn de 

fluido de tratamierito del material qua contiene parafina despues de qua 

el material qua contiene parafina he fluido a lo large de dioba ruts do 

flujo fluido. 

25 Un mØtodo para preparar una tormulaciOn de fluido do tratamianto qua 

compjende: ponar an contaclo un material polimerico opcionalmente 

reticulado PA come as describiO an cualquiar reivindicaciôn precedents 

con agua. 

26. Una formulacion de fluido de tratamiento qua comprende per to manes 

98% an peso de aqua; 2% an peso o manes de un material polimerico 

PA qua incluye las porciones �0- pendiantes do una estructura 

polimerica an donde dicho material polimerico as opcionalmente 

reticu lad o 

27.Una ruts de flujo fluido qua contiene un fluido qua comprenda Un 

material qua conhiene paraflna, aqua y opcionalmente un material 

polimerico opcionalmente reticulado PA qua incluye las porciones �0-

pandientes do una estructura polimerica an donde dicho material 

polimerico as opcionalmente reticulado. 

28.Una mazda quo comprande un material quo contiene paratina, aqua 

un material polimerico AA qua incluye porciones �0- pendientes de una 

estructura polimØrica an donda dicho material polimerico as 

opcionalmente raticulado. 
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05067954 41412005 GB 

(72) lnventores) JEFFREY FORSVrH 
PHILIP FLETCHER 

(74) Apodera& EMILIO FERRERO 

(BS) Fecta limits inicio face RaCional; 0411 112007 (87) Publicaan intemacional 
(6) Datos relativos ala preseri its Is solicitLAd POT Fedia: 12110/2006 

Facts do presentacion de Is solicitud: 2710312006 N pLiblicacion: IW 2006/106300 Al 
No de solitud POT/G820061001 112  

(54) Titulo: MATERIALES QLJE CONTIENEN PARAFLNA 

Reiv md icaclon(ss): 

Un mØtodo pars tratar on material qua contend 

paradise Pam mejorar Is movilidad do esto, dmclio 

nietodo oompronde pager an contacto el material 

con one formulacion de Iluido its tratamiento, 

dicta formulacion de fluido de tratanliento 

coniprende un material polimerico M quo 

incluye las porciones -0- pendientes its una 

estructura polimerica de Ste an donde el 

material polimerioo M as opcionalmente 

reticuladd,. 

2. Un metodo do acuerdo con a 

reivindioacion I, an donde dicho material qua 

contiene parafina tiene one Temperatura its 

Apariencia de paratina (WAY) antes its ponerse 

an contacto con dicha formulación its  tluido its 

tratamiento do memos its 100C. 

3. Un metodo de acuerdo can Is 

reivindicacicn 1 0 reivind icacion 2, an donde 

dicho material qua contend paratina none Un 7. 

punto do vertimiento medido de acuerdo con  to 

ASTM 097 do menos de I 50C. 

4. Un mØtodo de acuerdo con cualquier 

reivindicaciOn precedente, an donde dicho 

material quo contiene parafina comprende on 

material derivado do on reservorio de petrOleo 

pesado y10 de depósitos do arena impregnada 

do brea. 

5. Un metodo do acLierdo con cualquier 

reivindicacion precedente, on donde dicta 

tormulacion do flumdo do tratemionto as 

inicialmente puesta on contacto con dicho 

material qua cantiene parafina an 0 corrlente 

abajo do one posiciOn an one ruts do flujo fluids 

an donde led fracciones ligeras de on petroleo 

con gas han side removidas. 

6. Un mØtodo de aouerdo con cualquier 

reivindicaciôn precedente, an donde dlcho 

material quo contiene persOna estÆ a use 

temperature por encima do su punto do 

vertinliento cuando inicialmente as puesta an 

contacto con diclia formulacian do iluido do 

tratamiento. 

7. Un metodo do acuerdo con cualquier 

reivindicaciOn precedents an donde dicha 

formulacion do fluido do tratamiento esta 

dispuesta pars disperser y/o ernulsiticar dLchc 

material quo contiene parafina 0 ponerse on 

contacto con Østa. 
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� Indicacion to qua so solicits el registro do un Esquema de Trazado 
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� ReprosentaciOn grªtLca del esquema trazado 
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DCC tor (a) 
FERRERO EMILIO 
ApoderadQ(a) y/o Representante de 
PROFWX SYSTEMS LLP 

REFEENCIP RadicaciAn No. 7 116025 
solicitud Internal ional PCT/0E2006/001112 
Fecha injeic face r.acional 04/11/2007 
TrÆmite 11 
Evento 379 
Actuacióil 430 
OfIclo NO. 

15096 
Como resulted, del examen de Lorma, reallzado eon fundamer.to er. ci articulo 38 de 
la recision 486 at Is CornisiOn de Ia Comunidad Andina, articulo 27 de) Tratado de 
ConperacUn &n Materia de Patent,, PCT) regia 51 bis del Re5lamento y Circular 
Unjca as Is Superintendencia de Thduetria y comercio, cc it comunica qua: 

1. La solicitud no contiene Is traduccidn de lot anexos del reporte de examen 
preflrninar internacional rt. 36.2.b) del tratado PCT. 

2. is solicicud no Contiene Is copla del documenco en gue consta Is cesion del 
dereoho a la patente del inventor al solicitante n a su causante. (Art. 26)C) 
Decision 486. 

En cumplimiento de 10 dispuesto por ci areiculo 90 de 11 Decisido 486. Se In 
me Vitro para One dentro del tØrmino de dos meses siguientes ala fecha Ed 
r;otiticacian act pccsenta ofioto covpltte Its caaisitoo axtttor,tnte enunciados. 
An d$0 de no oar cumplimienco al presence requerimiento, 16 solicitud Be 
considerara abandonada y perderÆ stt prelacion. 

Notiflquese ci presence Ofic!Q contorme a 1° dispuesto en eJ. numeral 5.2, literal 
a), del capiulo Ouin ci titulo prirnere de To Circular unica No 10 do 2001. 
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