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Process and device for separation of |iquids
emul sified in mxtures of |iquids and gases dissol ved
wo poomioxisey es of |iquids and gases by | ocal i zedP@I/BEEN6/@0019
reducti on BACKGROUND OF THE | NVENTI ON Field of the
| nvention The present invention refers to a process
for separation of fluids in enmulsion and/or in

Proce%gléf{d Gé‘wcé‘?@/ Qé%ér%ho Q)Wlla Sé’rh@[sﬁle%it inl rh@&ur%@ & liquids and

ons o devi [ enent |
gases figselvee #3 BNiXtpRRs %‘W%’ft ?'@‘5\ ggpes Ry ?C?CTEUFEQ PC\%SIUT% ée‘%ﬂ’(@”
by locally reducing the relative pressure on a
[ f ree surface of the |iquids,
BACK&%ébbﬁﬁbggéqﬁ&%"ﬁﬁEE3§3&b|e t he degasification and
separation of the liquids contained in a closed

Field Bffﬁ%elﬁ%ﬁ‘t%ﬁ ank, wi thout affecting the servi ce
sur é prevalllng i nside the processing tan

The mxegentsmvmtnen fefersBisc RgPOGASS TAE seepeativn eh ﬂasdsstrhﬁawlslon
nd/o?l?r?‘éél’utlbﬂ Qﬁéﬁircf@rnﬁﬁv Wé%ufé‘@sslﬁﬂ@ﬂfcﬁf @ﬂﬂdc@érﬁs of sarlenand to

in vacuu
e s DA 230 s RS LUl Qb B OGSRE s i e done
by loddily redtieingahe ré«lemoeqiremm«arm & pattioeildraodnt ob thed frae tsurfiane of

the h%tgﬁ%ftﬁ%c]?rggﬁggﬁrga% rﬁé?&??ﬁ - the g?é‘%%ﬂéaﬁﬁmc% §e§£ratlon of the

liquidsi cortaimed irecatdlogedriresessing daske Withautdaffegiingwia sesvice
I of vacuum nduced
pressgﬁ]ﬁ ﬁ%ép\)%gfng le§|d@ tp@?’?oéél‘%lrfd Bk

expl osion due to fuel getting in.
Mor eover according to the background art, the

DISCL}@}g@hQﬁqh@mdzgmﬁsl ng industry is quite famliar with

The oot 6 o508 TR ook BBl SHE s cone
by appiyiag & pariabivatilgui mstherprenesssm@r%qallmﬂglats@sﬂs gntirety and not
just tégrﬁ%é mtsflﬁ#%b rsepar ation being relatively slow.

i nvention One object of the present
Also oot the pacl@sounRyarinin Mg caSaISt e armséﬁgg tgoks, the

costspép&bﬁ’étﬂﬂ:t@npéﬁ& qastahagst of’ fhé fgénﬁ’@rs@o g lto WhNMstand negative

proseif ot Mailelsed olt 1 St B ISR e Uil ¥ apuom-
inducednslaps® and expigsien dée td Biehgpttingdhi on bei ng the
Moreéy%raécluc '?dlﬂé &b tif[wé b%%k@ﬂ%ﬁnﬂ‘é?g?hé)ﬁg fc‘éF@érL Prdc@s&ihgtinéu ry is

quite tfamiligr ngith $wgraratheee phase tsn@a{cﬁt@@s u\mécfa Sperateom Bie pasis of
the ét@N@g R S8 l9é|n$; rlHe%idféﬁ' Ak ééb%ré\mdiﬂ of WLRE hoembRrsion and

nmore convex profi ext the forner,
gaseqi splutien, cﬁé@"ﬁﬁp%ﬁﬁ“’t Be'ﬁﬂ\,r@{aﬁﬁ?@ SéRWCkI y on this one

than on the intrados, thereby producing, thanks to the

sumrﬁg %L{ég &éﬁgﬁrence at the two surfaces, a force

g providing the lift character|st|c‘of

One bhiechioh theCprasani énventiontindo micegway Witly §ie abave sipawleacks, by
provilihg 8"3rBESRY Ba8bd RS f R Berh&ilH 4aW8Naccording to which a fluid in
moving over a surface brings about a pressure reduction at the surface, one
conspicuous example of its application being the creation of lift on the wings of
aircraft, in that the pressure reduction at the upper surface or extrados of the wing
is greater than the pressure reduction on the lower surface or intrados of the wing,
owing to the more convex profile (the extrados) of the former, which forces the air
to move more quickly on this one than on the intrados, thereby producing, thanks
to the pressure difference at the two surfaces, a force directed upward, providing
the lift characteristic of the wing. '
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with increase in velocity of a gas noving over a
surface and tangentially to the sane, so that, in the
Wee@cesseng device where this |ocalized pressuP€r/PT2006/000019
reduction is generated, thete is encouraged a
separation of fluids in emulsion and/or in solution,
and/or a |l ow pressure distillation of the conponents

Consegf.lertngfe t%tﬂr@sergﬂ“%v@\ﬁﬁ@ﬁré’érﬁ@scmépmblé of bEEEswr@lseductlon

recovered. A CuLrent
with insregsecine@Iemitn OhAIT MRVIDS AVeY 3 SIEAGT 68 3LePB8ptaly to,the
same, |dootbfl iMvithd Fhide@@m@b@émc@ Wiees $hisdocaiitedtpreasure nenlectlon is

gener%géc,tl'?%gglongg%uragpgegnﬁég%gggcon d‘f’lylc%:ﬁ érl\ :céiHthorﬁ%nd/or in
solutiopoapaiEmasiowi presisess distilatiopr ofs ther sompogeatsu &f Ithe fluid, the
evapom%%@ g?{n% T’l{eﬂ@ %}‘e Sl?rr@%bgr gaﬁroﬁﬁﬁ%elzoginci?\r/éé&ﬁk%d

A currehtof gasiipdojeateshentsi and dpngentiadly te R Eee; W%%\?Sft aq'q“'J will
bring %%SM FF&SE% Feﬂﬁ.ldtlﬂh&é’:tth@narebhﬁ ddh@@dtllﬂ@epnethmgas and the

t th
lquic, 1asedprcioed deovks irests HiE pBRtibed iy’ IS PiBopefis iy tess
vapor ?@@é&@? td b%d@@llylsepbaatep‘emm thé lighi, fasewels asfaaw@t%m*dlgratlon
angent i f
to they 3055 6 I PR PEE 9 RS B ST T Pl hBREAgeN M less
spemfm:rgram@e whi ch can vary between zero and thirty

Accorgﬂgrt‘éetﬁe lﬁvéﬂt%rna*?rlwé/ ILoéahi%e@%‘b@suré relduetiste gt ges pafticilar part

of fre sgRec BT K118 IHAERIVAR 1 IEEHEG T SHHER! PhopRevarist the
partlc@lép?a%ﬁsgﬂﬂwé fals Quirfgie bnertangestialyotmsatme, ednidritentcarrent of
proceggxg o= bsé&(%rﬁél%gtg & g&%ﬁqg@ lérf??éjgu#%@e Hg@(\é%ﬂarr} éh@@ which
can vagrhetweappeicednd thiey mgreemn%refqmabw e am@eﬁ tige degrees.

The p?i#ﬁ%%&% Q%s 9\/!’1'16 ié' Hroﬁ’&&%'dﬂﬁ@' thé sérféb@fi@fé @é@@@ﬁﬁa@ﬂlle with

can on a sp eCI i c surf

the liquid chntaired lnqtbeoor@pewﬂg Sarkgr 26 Ietigasy SRS {@iminate any
risks @h@@\%&t Hnié@nétal?é ef médluqdw%udn&wmapanmtmn yaxplcn;lam dtc.

e .
The G o e A B, PLBE 3R 0188 5 i
contafifeapie 4 @fosbhqomoéwdgdaphrqvo’s ean meeaeplmﬂ 9nta1§p§ﬁgg§urface
over \o(é Bgﬁe ?ﬁ% pe\llgiﬂ?loﬂ{ ﬁ?%s%r ﬁér@gé? W\(—ﬂ Aredl}SILRIOFRio &tPthus the

rocess

sepanahom oyielseand pthat fl@lum% wfviissid kaing 1 géggéenc[ tﬁh}/eg :cli?%%e the

surfac?é %ﬁsﬁfﬁléﬁéﬁ"@r a%@uﬁ‘l% bﬁy'cﬁtﬁéﬁ%ﬂéqhé’@ ahapé \fot uhe intended

purp@ﬁdptaﬁer@bbﬁ @@tsf‘@p@@reﬁte = égrgf“%ﬁteadr%? hirﬂé)lf Zggorm

Theréféfé}%lﬁbl Bay wf whb&)vﬁng tmpr@desprofdbesaregerqagvelaﬂ@mg‘p t® use a

T AP el C PR y o
arealdeigmeesatiot bieliquid| @n tee ﬁ@mseﬁ@%lﬂfﬁh% atferayrard o |I0ﬂ50130t a

curreﬁf éfé%sagﬁt% @urﬁ%@ttaﬂgﬁnﬁ!@ﬁ tl@@%ﬂrr@ﬁi 6ﬂpro‘éé§§|ng gas making

mpre era

2 corlain cAQWDUPTaLR PSS K SRR WRGSURS SLTAGEGhigh can vary
betwe 8§ 3et@ ehdP Ry WdeyreedUhe aimgleDealteg referalelg five degrees. In
accon%ra%ggsva![h %/hta?rI]Ias just been noted, such a platform preferably will have
the shape of the extrados of an aircraft wing.

The generating of a localized pressure reduction inside a closed processing tank
on the particular part of free surface of the liquid by projecting a the current of

processing gas against and tangentially to the same, the current of processing
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on the particular part of free surface of the liquid

by projecting a the current of processing gas agai nst
waea7vasgential ly to the same, the current of PCT/PT2006/000019

processinggas making a part#cular angle before com ng

into contact with the surface, in accordance with the

present invention, is novel with regard to the

gas n%&rggré;;b%ﬂlct@%ér %rﬂ_ gl %ﬁ?@?%gﬁdggqmdw@?ﬂ@@ﬂ with &pplsuefidce, in
acoorgapaa N presat BVBEHGR. FrGHRLVERGESAH Th4he BerkgPLRE art

The dr@@er&eiﬁ@érﬂtdrpﬁa@fbe\/\@ppﬁed espautasy o pmmegnsqmdncts without

i G TR i B SN
water dn enmslsmatmrcbgasﬂssm wumrprresweepetéda@mu @’nlnd gubproducts,
and/ofJ %t @%Hheﬁ[?npef tfrat%oﬁ:? ecﬁsb’rrtfd%c ﬁeﬁ&lehﬁ‘? iy %uBEFddllc@sU nby a

eratin arti al
pressurre mgbgn pn@r,@@m@ulﬁﬁ pareofit %@ SHAgre @%U?er 8’ demet e‘t’rﬂeor its

subprBHG(?tg?\fzﬂﬂ?GE %é\*tié?aihﬁg BesERfaARceuTber éﬂ:éslsemeémre intine lnternal
e

e oo b 85 P 5528 By SHEl Rl grent
termspb@cmesﬁspeddheem@rgy pangsptiorOnehearess! lamst safetyg than
bacquggn@g Q%ﬁé Fqﬁﬂ% sQhd Sufboskosed processing tank

ressure’l’s reduced in only on
One pas« iiltustratingdhe prEsemleirveation s facossd Pf?é:eﬁﬁ'ﬁ‘gl t?nkb;}nS'de

which! ﬂﬁ% ;H{eeé&‘é% Qd&l'feoamcdm{/ il pﬁafm&;lafc@éﬁ ioheha) reeagpiarstof the

louidg B et PTAPNGr <3 B A RPBESTIRS (S RIS e, BAttagh ree
surfa@etofe@e fid@dpeidreby dereeating faapeessure reductipn dn ahd zme of

t
contathpo LI i g oL RS ol s EORER, O progessin
gas, gsoretrat tipe earge of influedes ohéha s@ﬂucemr@ﬁswge@oeﬁ)ﬂot affect the

gene?éngﬁégé’ur@nh‘lgfa%d#fét 't%ﬁc t anghtﬁvﬁffn%f %n@l@rgj&“a?\ydn%cm@ﬁéﬁ and

mitte e
ineretsrc for autsidoroasmsiara AN e P A3 M BESQRBaHRS risk
of forﬁfé?ibhfcﬁtﬂ'a%@életnﬁiﬁtmé@Cé‘riSéx;ﬂbsbhe present | nventl on

O U o 5 3P oS8R O Bt o

crude Qeitmiensm, comving Siamn thed pfodimtipar weds, froem dae water which it
cont%rl% ﬁ ezﬁ\ﬁlklgpsw fro-ﬁj?lequ)( B@'?P&Qegidsopfgﬂhtléﬁ 9k eéjaMét |Th6 é'ude

Oow over_ a p at

petromwna,n@teted withinha Preeassig: tanks Wik berpagair flow Qv%%@t@gt,ﬁorm
arrangeslt Ctﬁlsaﬁa%) Bst hBsiHee®eStdrkage aotertdlf distafiee above the free

f
e € e ShREX T o8 NEELE B Bt wricn
theret Renfdceeis inpinge @fcurtemt wfuges peto dhefred surfece mintheoarude

pe’trojﬁi,'rppI alder m&@ ﬁ,&b?%ﬁ&{l’r‘%ﬁ% térﬁ;ee}ntﬂg j{‘H {h,%ﬁ%,'r% X g;t]he current

of gasunalking, armngia befgre apingirg méhe surfgcanthichimay vary between
zero %ﬁgrtﬁﬁ‘ﬁ( d%dé@e?”t%eangj B?éfépéb{y Bejrgrivd o r@@gf Eﬁﬁglng about a

re req(ii ction on t

pressyipiTadECtiaanan R TEe GuEEsE: FRY S PHEI Pt S e gontinually
recnrditﬁ‘ét'e'dc Wit 9ﬁe Ke bthietéd @Sub@ﬂ@hﬁalemlgraﬂubaﬁama whter to the

ot 8t s e Ghoh g AR g Pgton o he gases
in sdluties &t ithe atidehsetgssem, and the desired final product is obtained,
namely, crude petroleum with lesser percentage of water and stabilized at the
required temperature by degasification. It is within the scope of the invention to
arrange several other platforms placed in series within the processing tank.
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in solution in the crude petroleum and the desired

final product is obtained, nanely, crude petrol eum
wowa/olmseser percentage of water and stabil i zePCEPT100€000019

required tenperature by degésification. It is within

the scope of the invention to arrange several other

platforns placed in series within the processing

Anoth%ra% @gggﬂ%rf e Hc%@% P thebrddept m\/%ﬁﬁéﬁ wRﬂudé!ﬁth@rsfé?ﬁf’étlon

nclu € separatio

of thef waker Bemdme\eomethe; ah@meﬁ%lr%@anerqqeéﬁﬂgh gheddﬁg'dua'

hydrodi¥B69¢ aéc?ocﬂ?t SP da'habe' inj é@t@dbﬁjpdﬂj qeheting ug ocoricemtatiog of
a concen atl on 0

oo S Do 52 R B0 R b 5, $50 e L wino

pollutnﬁ’@'théteﬂgtlrﬁ@@mda’[&i lzngephmﬁatswhzbymcanbtonssm water being

subwc&%%i%%gérﬁggéﬂ{é%%{%@{%{hglpg ﬂﬁ}éﬁé?regg@e rta@ra}h Thanks to the

ragr
pressurBaeksctian bhéhe péattoume th%dmlet@rpf@ﬁu@qe]@e%p fTbﬁlﬂﬁ? the,gases
hghterdthgﬂ ! ﬁ%t%r gén(‘f kY gga@&‘aié’ LAHRYiRHhER %eg@ﬁ@néd phties cuhent of

aporate and wll either. be entrained

gas owllltq;@elzggarcpra;ﬁtthgﬁug‘gge T SH sgqgﬁg} dRCBRNG: t he surface

It is W{tﬁ’lh the é%ﬁt?ﬁ W\fﬁ?ﬁlbﬁQhai the lsromdtimgmftdﬂwrsertuiuﬁfmbces&ng
i on ro urrent o

gas 'Sﬁﬂj&? q{dn QQQ()?'EG a%fﬁ%“‘p‘?r %Oz}%h r%%gﬁ‘[)aﬁ f e current or

It is alsomdtinim éme scapmef thel invésticr bt the prasesaef fropesent inyention

can b% n%o‘?ﬁst In%@negﬁh/ Q@/O‘?ér?é: |s°f< \W/ﬁ R Sﬁ)%%lohéé! PREReP Possible,

roc

for a pguiculey oladwies @fa%@llpl@@@i oz @Feﬁtéf aae@;&.f tCPEtﬂcgh’V iR givgrent of
proceé’%ln O%éspnﬂﬁ‘é réc@k{ Rfasaiseprapbcte@ndguttistvihehcraideupetesieum,

et e o o S e SRl B s of o
hydroWltI@rl‘ﬂe Lm@mgbmmgemaMgatlbu gedcegmimsde tihe hwdrdchl@met |¢§eates

an Iﬂt?ﬁ ﬁ)% ﬁf rﬂHPétlé? SSHILA! él'tégﬁt 'vﬂﬂ'} H‘feoﬁy‘f’d"r% éfbﬁn@%emg

es an 1 n ree sur ace of
closett toutheaésl aod rthe slatehiapbe Willsh THRCUTR 6F RFIFSES NGFary's then

pro;ecﬁé@%?ﬁ? ta?ifjt @ﬁgéﬁﬂlély%dthfé@uﬁﬁé@(/vlthoaﬁ BAnuat kRapdhtee current

O e T io05 RO HL SRy Sy Horece

whlcht B§n C\kéfryettﬁét\n/@%nltotmeaﬁctu Ebltr’gfadegmesng?referalvigj thereinglee is five
nto conta

dearepat Yo dns N ik EHe o Gyl E@ﬁ%&?’“@?ﬁb BeRyee the, gas

and the fitid, deljickeallows aniei 0 vapply dhe b'[ﬂCéﬁﬁso iocallzed pressure

reducl%h' %W'&abr%?grt aGiriiy fRFeaP Lg;éﬁneﬁﬂdvélhﬁIe The

| | ows onetoa roces

hydrow@lanez@an bee@@iﬂl@drl@@%mmiﬁmldrp 'tgﬁa@a @“skﬁ‘f?giébpﬁrd‘r"f the
proc e@Sp@rédng}g,h»@hteqw pment vol une. The hydrocycl one can be

15 B3 R e ebes 6ot F81GAy Bl Y fphebsg Witin ar
indepepapat eppahstus nerenhe dinseded awitlyinoprtocehsing r egdpment tshich as,
wioflf SebSE1RR0 Bl TRERE” et Mt AR, s scopesoptr
tankshendmasetaﬁp@wofanks dehydrati on and degasification

It is 2180KsithidIHe RRBPE FaR8TAI&NHtN to use Venturis in order to create the
localized partial vacuum on a surface. As is known, Venturis are static machines
used for the movement of fluids, which exploit the partial vacuum created by the
application of a driving fluid.

The aspiration brought about by the Venturi will create a movement of gas present
in the process apparatus, which in moving over the free surface of the liquid will
bring about a localized pressure reduction in this area.
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It is also within the scope of the invention to use

Venturis in order to create the |ocalized parti al
woawaomson a surface. As is known, Venturis arBCEPEI006/000019

machi nes used for the novengnt of fluids, which

exploit the partial vacuumcreated by the application

of a driving fluid. The aspiration brought about by

The pF %sé’ﬁ s arfet | %éi%@tcﬁ/ea ttﬁ@Yr%@Béllrfélfe @ﬂmeﬂi’cﬁﬁ@ﬁs dafurated
SS over

with 8,6PEEENERS 1ROV aMFRMenaTa § WHGHE FacreRssth peleatter in
order EH §55a+6R thededdnmporients hleﬁarale&ahém@rpwbwmmmig dyas the gas

B 5 LA b ) B o i g
for sulisebubet processiegl Ther dapleted das ovilieretum depHieatsocessing
appar%ﬂgsﬁggggﬁlgg %IH Lba /e %&%W@e@s Vﬁérﬁﬁp§%hsadmm}1 when

enses t separa ases, q wi |l
necessany, akenother dIrdesemng I@Sa'ﬁﬁkéroé{?[%l ?régseiﬂagé‘a Qugto operating
abnorﬁfa‘ﬂ §%‘oﬂ9‘ol|§cﬂ‘ g%/gf;ﬁﬂo@bﬁg cgﬁﬁramd hnd e4stsapening bafety valve.
us and be_us
The %@QRS@S ﬂ% 5@0 entiga 1§ FETgY pﬁlc:}ﬁ{gl\yﬁ%ﬂﬁ%oﬁpéﬁﬁetge@ga?xstmg
alternéﬁve%nomh@é iprardgsmongs ghs. qéantitpvelr gas peesssang toi ebtain a
I

e e
desigpedtEsegative becsawent i on i s energy- effl ci ent when

The pFéQEH?Terénthra@o Rfba! thle AklREB Askbras impidheént the prbsess.
the quantity of gas necessary to obtain a

I ocal i zed partial vacuum and the processing apparatus
BRlE#maﬂRtPﬂwamTﬂe ORSVUINGST or negati ve pressures.

The ¢BareRlat en: 20 oo Gondt ¥iakfier ety BTPCRYLET, £ better

underBRAY INCR:adieg thadescrptiast dfcprefersecembhadimantsagiiset igvesption,
furnlshgg Cérsn‘g gﬂﬁﬂ{/‘ Wt nbe lnlﬂgfr%;e RERIsS hAGdstyvih eslitie diteehed

o preferre nents of the invention,
drawifigs, nnwm@h as illustrative but not limting exanpl es

FlguréﬁdsHﬂWé(\@ sﬁﬁlp\lh@d athanaid vivaw basss dettiohi afra pfaaessingltank

in whighhe SR PR S SURP Ve saMisd 835 orocess of
Fig uré IPestiowecandtber nplidied sothematic idw um ercz5$$fem@naﬁzﬁ prOcessing
tank i B %é@iﬁ%&e%%‘tk%#r%e\é's%f’tﬁé‘ lrffeﬂﬁén ?@(Eér‘r% &t a

heor et 1 cal ro
Figure raeanmataCbﬁmaélCc\aewllré@aﬂlﬁl Cressyepcdion of h%%‘sglaﬂon to carry
out t%ﬁ&%ﬁﬁé ScidrBiiMg tﬁérdrééént%\ié?ﬂloﬁem ion of an

ation to carr

o SEeu b Bl o SR S Rp LS e rdfon

whicP HdludRls @W&lﬁo@@tﬂneatmbarvy ewt e arodasstaddoadingriovihe qivesent
nve |Incl udes a hydrocyclone to carry out the process

MWOBor di ng to the present invention, Figure 5 shows
Figurechehavs @ soitenpatia aad pertist sresscsecional viewoba hydrocyclone in

whicth Y GO¢EL98Ecdring to the present invention is carried out;

Figure 6 shows a schematic and partial cross sectional view of another installation
to carry out the process according to the present invention; and

Figure 7 shows a schematic and partial cross sectional view of yet another
installation to carry out the process according to the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
Figure 1 shows one theoretical way of implementing the process according to the
invention, in which the crude petroleum with water in emulsion and dissolved gas,
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whi ch the process according to the present invention

is carried out; Figure 6 shows a schematic and partia
wee@sm®1sexrti onal view of another installation PCI/RB200§000019

out the process according t® the present invention;

and Figure 7 shows a schematic and partial cross

sectional view of yet another |nstaIIation to carry

Nall] r m
s BT B meimeto s

procesRBaSBd WHESH 5 EAOeiE) rUT B BireriRlSrh Rt Telige 2a.
until thec@ehdivigert @ Ibbees naféet pastessingyhiectnet betletrpide 8, in static or

e LR U 1y 96, ST 8 B areon
with thateauing etithenaloeadepraceseed pruﬂee@@rcﬂgumgnihq Pipressingrgas 3
is corﬁéﬂ‘é@?eg%& e? LEHIBr Vﬁéédr Lpe? eLPE/ L ﬁfbé‘eéé”'rﬁ‘g gas & b@lh@%raﬁécted

eaves, after TOC S n

via an iniecior 4atorpe wdgangf%ﬁt'%'{yatpu the dree, ﬁﬁé‘?det Pﬂ*é?'eum
the cuﬁenttcffeprﬁbé'%n %fanQ?s ﬂ#é‘@ni’g andeeti @ularhanglamknh the free surface of

the cmﬁeé@&gﬁ%?bé@rwasﬁ & 5t ot Tah T betivgen zero

and ity degrses, hyeaamgjappmwlwbemgcmtmaan of apdt ék legrery, but

prefe?agﬂéﬁy](%) Sgﬁ%fgt ng ﬁ’l%’[ ?&ﬂe W r’si'ﬂg néé‘bmeﬁeot%urfé% o?@?@cé&%ﬁwg gas 3
therepiet crebtegha lohelizas zene o regkised REePYgad Of thasHEage of the

crudeoﬁéﬁélﬁHhafrh@%n?pr\@s%Br Hh@féd th’%léétaéﬁgé’é pfé@n@ ﬁmﬂ% tank or

by 2 BoTREEHIS, ¥ SHNNG R JhacUHE i e FiRbI o dRbr ABrgre of

Samebel ng between 0 and 8 degrees, but preferably five

In_t
o33 e I GRS R S P i
separatd troed te essierpetiolenm: Aavithua speed #iatidepepds @ the velocity of
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Figure 2 shows another theoretical way of implementing the process, in which the
crude petroleum with water in emulsion and dissolved gas, that is, crude
petroleum to be processed 2, is introduced into a closed processing tank 1 by the
inlet pipe 2a, being sprinkled over a plate 2b. The crude petroleum is stored until
the time it leaves through the outlet pipe 8, in static or dynamic manner. The
processing gas 3 is compressed by a compressor 4, a current of the processing
gas 3 being projected via the injector 4a onto and tangentially to the free surface
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be drained in usual manner into the storage tanks of

the oil industry by the bottom pipe 11. The degasified
wa@pa7eedsydr ated oil will |eave the cl osed procEESEPTZH06/000019

tank 1 by the outlet pipe 87for further processing or

exporting. Figure 2 shows another theoretical way of

i npl enenting the process, in which the crude petrol eum
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The pranssging gas 3 is compressed by a compressor 4, a current of the

processing gas 3 being projected via the injector 4a onto and tangentially to the
free surface of the crude petroleum, the current of the processing gas 3 making a
particular angle with the free surface of the crude petroleum above the plate 2b,
before reaching the surface, which angle can vary between zero and thirty
degrees, the angle being preferably between 0 and eight degrees, but preferably
five degrees. The injector 4a is also joined and connected to the plate 2b, so that
it can follow the level of the crude petroleum in the tank 1.
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processing tank 1 by the inlet pipe 2a. The crude
petroleum 2 is conpressed by a punp 2c, goes through a
wo b@giodses arti cul ated tube 2d and i s spri nkl edPOBT2086/000019
plate 2b, both the plate an8l the flexible articul ated
tube 2d being supported in a float 16, which nmekes it
possible to follow the changes in level in the closed
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comse Ry e e g e ST 8 i gutet
surfaB¥ tWfch latter projects a current of the processing gas 3 onto and
tangentially to the free surface of the crude petroleum 2, which makes a particular
angle with it, before reaching the surface, which angle can vary between zero and
thirty degrees, the angle preferably being between O and 8 degrees, but
preferably five degrees. A localized zone of reduced pressure 5 is than created,
where the subsequent separation of the water in emulsion and the gas dissolved
in the petroleum will take place.
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outlet pipe 8 for further processing or exporting.
Figure 4 shows in schematic fashion a processing
w0 p@valisag i on for dehydration and degasi fi cat i PeT/®T2006/000019
crude petroleumw th water $n enul sion and di ssol ved
gas, that is, crude petroleumto be processed 2 ,
which is introduced into the closed processing tank 1
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pipe 12 for further processing.

Figure 6 shows schematically a processing installation including a three-phase
separator, for dehydration and degasification of crude petroleum with water in
emulsion and dissolved gas, that is, the crude petroleum to be processed 2, in
which, according to the background art, the crude petroleum 2 is introduced into
the closed processing tank 1 by the inlet pipe 2a, the crude petroleum moving
through the zone 2e as far as the retention plate 2f, where the crude petroleum
thanks to its lesser density will go on to the part 2g of the separator, leaving by the
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is the current practice in the oil industry. If there

is any water separated by gravity within the tank, it
waowdor/oimpd slowy by gravity to the bottom of PEEPTZNK000019

and it will be drained in cistomary fashion into the

storage tanks of the oil industry, by the bottom

pi peline 11. Figure 5 shows in schematic fashion a
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outlet pipe 8, in static or dynamic manner.

There is then created by the intake nozzle 13a of a venturi 13 a localized zone of
reduced pressure 5 on the free surface of the crude petroleum 2, dispersed on the
plate 2b, the outside gas 21 being used as driving fluid in the venturi to bring
about the aspiration responsible for the localized zone of reduced pressure 5. The

outside gas can be supplied from some of the process gas present in the tank 1
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the processing gas 3 there is generated a |ocalized

zone of reduced pressure 5 above the surface of the
weewde13sed rol eum In the |localized zone of redPCEHT2006/000019
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mourﬁ@cﬂ lim gefieat] tHobasgiratiorondezis at3zs can bteheormeﬂmgentslr%pectlve
ive SHE,SER 301480 1 R B8 Rk poueg b win
the tank 1 sarsdifipe indet pipe 2eefor Ak crude peﬁg@ggggrcgpn Ig@ @ﬁ@i?eh@nd be
coan&eHht% ¥R I'é?%@fo Eé‘sthé{ Feéﬁ efsd foilow BRS t<:h§ﬁcf:1(fa he 1896l of the

rned t recircul ated entirely or
petrom \Aahhnry h?}af‘ corrpressor 4 via the pipeline 20 and
Withdlteddgtiriieg iR iaé \seoPa @ thet invantibe, ipqussitbie for a materials

expert to realize all the modifications and improvements suggested by normal
experience and the natural progress of engineering, in the process and device for
implementing of the process of the present invention.
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in whole or in part for subsequent processing 20a. The

gas above the free surface of the crude petroleumw ||
wheooriseai ned at the service pressure prevai | POIYPT2006/000019

inside the closed processing tank 1, by the action of

the pressure regul ating valve 7 and the overpressure

rapid relief valve 10, which is the current practice

CLAIM? the oil industry. The water separated will drop
oWy by gravity to the bottomof the tank and will

be drained in usual manner into the storage tanks of
1. A pirb@esfsl for segarstion dﬁjlwdimrbemutmmrpapd/oﬂn sThuione gadidrifee low

pressyrgnglsﬁlv%@r a%gglo?' glaéraltlsgvcﬁ érﬂcse ﬂeﬁ%%bnﬁ”c%ﬁl%% Bﬁhulsmed

out er pr?ceSS|n
in watexpsor 88 hg obtEie Meatarr Wlt dmeﬁbéf&' chaseetedstiet |"‘6W°Ut

[ f
polluti?)h %fcﬁﬁ‘(zérg?&ﬁﬁ gg??feor‘ﬁs a‘rhr%%rgxﬁlgéﬁ ® mlkhl,gle l |§Vcﬁmlir@E|te Ill’;] %czrude
petrolgues /asteler s ek BRES GrneneooidR neHer derkies, g, Mikture
and/of fir Ié\? %r@ésmﬂ? di&égéﬁkb@ ghcRidepdioldimpivesmetiaid etmnpysmg
e e or. i |
et A e B Bl e o
liquid N@¥ 2b ebel ﬁeocxeaeeb ewitbimaccloded prpeessing padt (Ve \{vjlﬂb@ta‘h‘tﬁra”

pressg?e {nﬁ%epth = rﬁ@me?ﬁsﬁ t‘i’#l@@g ‘%nﬁld’“'@ffé&éage in level

€ pe and the inlet pipe
2a for the crude petrol eum 2 can be flexible and be

2.A &eg@ﬁbﬁ@\am 1t %e@élﬁttﬁe%@eémrt bﬁthe locakredaksme () doreduced

t k
oo s ool e S LR B HRACh 4 e o
compréssirsg m@;@obéeslﬁgrgasd(mmdl Bl srojegiimgta correetof the piiocessing
i fi i e
e el S LA e PR o b b
preserihmthn’nmem@wpr@@eswégft@ﬂ ( hpl ementing of the process
the cGrfreﬁth@f tHéﬁﬁS«%@sél gﬁ&'(gﬁnﬁkﬁld\@n Bngh Béﬁﬁ@%@)nﬂﬁg into contact

s in enu on and/or u
with dife ﬁ@?fa¢%vv\’v;5‘ic@s§éf‘evﬁfys hiaT garS g it pedies, the
pressix?@?écﬂldn@ﬁ b@hgﬁgJal@ome’epmi separdiiapbetre fuids & emedsion and/or

solutfaapb et forcBe R B iRl O BEF SRR, o o

underground aquifers, and/or when a mXxture is

3. A g@%}eﬁé%rf c aﬂn o %?er?ﬁ{ frf @r‘é@uoﬁ‘%ﬁ %@Tﬁdh@éﬁ QBnéQS} bf FeHuced

i'n a [ower part of the mxture, and/o
presguse ig @ﬁllm%bx@ﬁé%a‘s‘f@ﬂm%\tl on of crude petrol eum the

met hod conprising: creation of a |ocalized zone (5) of

reduced p ess rt of a C '

4. A pigegs ob e chodaair fie arvie vt BB BCEBocBrhdift @
befor(elcdmlng\ﬁmtd‘loomélot/amtal thepires surfacé refitde liguis, diaiséary between
ce A process of

2€ero %Pai Hﬂﬁidré&f] e?sggﬁﬁﬁ%gp%gﬁzfﬁggg%ﬁ%e I ocal i zed zone

(5) of reduced pressure is acconplished by generating
5. A Brdcidss Sfbiaiths 2 AP 8EIHeRsin4Rs pradessiy gas (3) used to produce a
localized zone (5) of reduced pressure, after passing over the surface of the liquid
and being saturated with vapors and gases liberated, is evacuated from the
closed processing tank (1) for subsequent processing or storage.

6. A process of claim 3, wherein the processing gas (3) used to produce a
localized zone (5) of reduced pressure, after passing an intake zone of the
venturi, is saturated with the vapors liberated and is evacuated from the closed
processing tank (1) for subsequent processing or storage.
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conpressing the processing gas (3) and by projecting a
current of the processing gas (3) onto and

wo arngenseal |y to a particular part of the freePGIPTHOE000019
of a liquid present within 1Bhe closed processing tank
(1), the current of the processing gas (3) making an
angl e before comng into contact with the free

7. A @g&ééscﬁf ap'gidﬂb 6RPratAbls PRIMECRhaRIM iR roddssing gas @isa

grees, the pressure reductjon bringi,ng ahout rapi .
recyclogaRBEPDINGF TN IHIBL! 1o BRASFeATotin MOH &l e, Fasppativie
with tA8@f&desshat ahanert kis| evmirieomr @ sdustei dutaideaf the lighi (2) to
liquid. 3 . A process of claiml, wherein the creation
be pr%‘l“e%tsﬁ “local i zed zone (5) of reduced pressure is
realized by use of a venturi. 4 . A process of claim?2

o A pSSL) Bl Uh BRI CBis YRR 1R B el RS
determinachby |3 giatel (2ehrvhighys FEraRgen %ﬁ'&lea%dth@i ﬁﬁ? surface of the
rema@ CF%??TB Srdd withineter absed brovesdiegreek. (15 on Avhicothes Bquid

_and. 3 wherein t i 3
(2) tolpsurrobBeTcia KL FAIES Phne (5) of reduced

pressure, after passing over the surface of the liquid

d_bej i : -
o ATEEaSe B MR kD80 oCO8 S o prsppces
is eitberh e gpensiterasicest| ofgiocoeFeenapnen Vi didgid (2) to be
procégksggmvﬁ'rch\’f? g@gf\l@eﬁ %cpcﬂr‘éﬁffé;&‘f gfﬁ teRpidts 2tised to

uce a i zed zone (5) reduced pressure,

after passing an intake zone of the venturi, is
10. ARabevias efbrwirhplehtsntirgpene pricbesat axtoadidgi o edlaimmtedand 2,

fromthe closed processing tank ( 1 ) for subsequent
COMpYS¥essi ng or storage.7. A process of any one of
a cloggdeprazessiogdants (1)vherein the processing gas (3) is a

' diquid (2) to be

acoré?%ééé@%\?@%&@%?g%%{?%@%ﬁ,i ble with_the process, or
an iacionetda) yiw, Teeiing MeorTacng. Iau @) deBiPeResd by the

compre§dtirdicye (49, be processed. 8. A process of any one of
I,oys cl.ai

< osBbn 365 o BOAS e\ AHFER ST aEB R o

injecter (4de free surface of the remaining liquid stored

Wit Ni . Ip:ﬁ%j rocessing tank ( 1) , on which the
apreﬁ?ﬂ%%gi"%m?o. e glabcessed is sprinkled and drains
an intgt {2a)dor epliqid<3) oF b Peagesged; wherein the projecting

an o&ietgéffo?%é &rdlatét liQhiACARPAR @uﬂéﬁg@&}oﬁ Ifoyuid _@bﬁara'te;u by gravity
~ “opposite currenf or hn concurrent manner with the
in the rlggpd p(@geﬁsmqat@r}%r(a essed, which is sprinkled and

wherglrinesineictoroqdal e oribatee reRitive thahe freaesurtaeef @i the liquid inside
ne RSB0 4 LSRR TN ot o an
tangetisllgeto @) pdrbrofpitec freei sigfapesof a liquid present inside the closed
processing tank (1), the current of processing gas making an angle before coming
into contact with the surface, which angle can vary between zero and thirty
degrees, being preferably between zero and eight degrees, and more preferably
five degrees.

11. A device to implement the process according to claims 1 and 3, comprising:
a closed processing tank (1);
a compressor device (4) for processing gas;
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an injector (4a) for injecting the processing gas (3),
conpressed by the conpressor device (4); a pipeline to
WO a00e/013329 processi ng gas (3) fromthe conpressPCT/HEAE@0019
(4) to the injector (4a) ; 1& pressure regul ating val ve
(7); an inlet (2a) for the liquid (2) to be processed;

an outlet (8) for the treated liquid and an outlet (

a ven]rJT éfl QL \!\/hgé’é rﬁzﬁwﬂﬁﬁ‘i’s by ﬁ%cﬁ%sﬁd@ igast (8 Qh@ﬁﬁ?dcompatlble

erel @f r'(d4a) is
OutSld@rg@n(tQéd mm&% the sompEassqy the liquid

a pipé rﬂé'tgﬁ? ttﬁ? p{%ﬁ@é@éﬂn@rgyée@&wtagthba@mbréssbrtdmm:u(e)ﬂvvm?h will
urrent o e proc gentially to

inject fiesiacessingiaer g et 3o Pl CR3%en: | nsi de

an e>dchéngér0$1a¢x) tothes sutigt {HaR ¢f it)e ventufl ¢1B), dfior pypcessing the

before comng into

gasetP Hﬁ%ﬁ@e#{ﬁﬂaﬁ@’ﬁhﬁ%?@“ﬂ% ¢h angl e can vary between

a pressere regulating valyedéljr ees, being preferably between zero

an ml?t“l@ ﬁgegmu,g @e@etrgg@drmre preferably five degr ees

d di :
an oupk %or‘it%'gﬁeeqs,ed gkisk s g oUebl a3 3 G Sebrret Berpviv.
wherek oneaer@é'g% SdeheCiﬁwe ot tHetyeritari (18pieamangedaoxe a part of

sl

the o fusiin OF Uit Fiiee b dhnd HlckepSir® BRTEED, 29.25°

by the conpressor device (4); a pipe to take the
12. Apcfﬁ‘?/?c’ésééé&gﬁiﬁto(éélrﬁéﬂb%ocﬂ‘%ﬁé% 1k Yrieesurfice ot i on

rocesspLng gas as drivin

whicht ﬁecr@@fﬂm Bi Iopqlgged ganexenah cegapressprg p%dgh@qecgtby a plate

(2b), GR3Whicef tHc-;hﬁqL\nelniﬂsuﬂisp(eﬂs?\sx)—.is villle fHepeaFate ocdrh®egplanan and/or
m xture comng fromthe venturi (13); a pressure

curvefegul ating valve (7); an inlet for the liquid (2) to
be treated; an outlet (8) for the treated |iquid and

1o AR el o0 4 MPCRALAIR Y g ) g vy
or corrsgahedaame@ tainerease pon acto$urfa¢@ witl éhe liawidde) & bepsocessed
mthédlbeé!'iééd'iﬁ&@)%%&!&%ﬁ&e@é&@%s' ng tank (1). 12. A

evi ce according to clains 10 and 11, wherein the free
surface of liquid on which is created a localized zone
14. A( §ovied aceores tptkiraut®or 43dehensd thy Eatel istlegted (17 phy an

h.th f
oxerly) kRSG5, St 30 Sl ErbAtat 4% s anc
or gasémimithi@wenheapdration dervperfeigesof the plate (2b) is

wavy or corrugated so as to increase contact surface

wth the liquid (2) to_be processe . . .
15. A device accord%g to cglal)ms 12 to 12 wﬁeresm ?he plate (2b) is combined with

one or more floats (16).

16. A device according to claims 12 to 15, wherein the surface of the plate (1b)
receives the liquid (2) to be processed directly from outside the closed processing
tank (1).

17. A device according to claims 12, 13, 14, 15 and 16, wherein the surface of the
plate (2b) receives the liquid (2) to be processed directly, by recirculation, from

inside the closed processing tank (1).

18. A device according to claims 10 to 17, having plural plates (2b).



10

in the localized zone (5) of reduced pressure. 14. A
devi ce according to claim12 or 13, wherein the plate
wo sooiessed (17) by an external heating device PABPT2006/000019
enabling a nore rapid evapdsSation of the |iquids and
or gases with | ower evaporation tenperatures. 15. A
devi ce according to clains 12 to 14, wherein the plate

19. A ééx%e S 1B @%é‘ﬁtdth\éﬂ ;Srlac@&eaeéo:ﬂ%eto‘ Liarhs 1(4R 2 wwhnsh the

Fce ac ordln

closecbpessiaioni SsCEbTe GAY, DeuRER e kR tegted i
centrlfggecﬂ”\ﬁﬁ&%‘ﬁ?%éﬂlﬁ jestol ¥s &h @ﬁrﬂlﬁr&h@etdrr(dw looisated in relation to

the erq gﬁﬁééé” tfl‘ug Iq_tiid %ugwggdw&l@nd | ﬁ ?ﬁéﬂégq ;% pr?Ject a
currenit h:ﬂ‘ Weabﬁcc(e%bmg gasi (B sontheand ctanﬂemt@"yt to 1ge pprioekfradree

ect | ing into
surfach, YEEEliegP B2 O S Pho seg o 10 o S0l GeRpersinng
contamlvatmﬁqeteumfaca,mhnavangje SROrErY Meivesn 2er amg hl&ty degrees,
0 S8t RS GI6te Yo gPsnr shdigmbie @refienablyt five
bangﬂﬁgﬁggb& ok I ch theoc§§1ed@gr00835|ng t ank IS¢L
de@eﬁ§drocyclone (1A), in which the liquid to be treated
is centrifuged, wherein the injector is an annul ar
injector (4a) oriented in relation to the free surface
of the liquid noving within the hydrocyclone (4a) to
project a current of the processing gas (3) onto and
tangentially to a part of the free surface, the
current of processing gas (3) nmaking an angle before
comng into contact with the surface, which angle can
vary between zero and thirty degrees, being preferably
bet ween zero and ei ght degrees, and nore preferably
five degrees.



