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Devi ce and nethod for separating a flow ng nmedi um
m xture into fractions The invention relates to a

walenwsaestior separating a flow ng nedi um m xt ur BCT/NLZ0081000396

| east two fractions with differing mass density,
conprising rotating nmeans for rotating the flow ng
Mexicgrandfmethed for separpfingrn Howingmedigm mixtyre Byt fpactiogs

a method for separating a flow ng nedium m xture into

at least two fractions with differing nmass density.

The iiseptiomtdaes wofa devidedod segaratiog o foming meéluhalsixlmleynto at least
di verse appl.i 31 i.ons. diymm xture is

O BSOS LR Hay JARHE. QP InE a9 GG fEaps Burejatne the
FoYASe WGR (6AR Qx%ﬁﬂ%xﬁ{é M’bérﬁoﬁ ‘Alsbq'elﬁﬁ"s & b aletiRAILS separatmg a

such as a povvde n aerosol. Exanples are a gas/gas
ioxting eediamyasytiiiequtiodt tastttaodiactions wuih differiggingass density.
m xture, a gas/solid mxture, a liquid/solid mxture,

or such a mxture provided with one or nore additional

f]‘h@%&pa‘?zﬁﬁm oFREIARA hRHIuRR nttufe Has QvkyndlvéereshpyhchliodsUMRdium
for instance known from various applications of

|m1qumr¢11sd1eeeaundqgstoc(dftp ueepn garixgire ahitrepshaee lyovid e a gas which can

SERRGPLR TR PR S LEERIORR ¥ DB Elpue e

gBls/BRSH xR 8 Sd % /igid mh)atmeV@his{mﬁllﬂjlﬂicﬁmﬁi@'é&}zﬁg&%lhﬁ mig&re, a
is made for t pur pose of processes such as

fliqpidyselid amixawel o éﬂ@eawmﬁ@uremmﬂﬁ%d With apepf wAregrdditional fractions.
f
THRSL LN o Ry B dafiim g%%@gegg Rt dTASS WA Lirious

i ng techni ques
appladadbhef liqmdwllleam&g (Aue)paaslearidp and pawde:m;epardtlon Separatlon of

centrifugation, rtainl rocessin
e lisRssvgh s B Gieranie ot oLl ai e mg%g&%&@?‘%ﬁ@ﬂ% in mass density
ﬁ@&ﬁuﬁvgwgang{ Igé %ceﬁ@ agl%ln&d@ 76k tHBYRIDIse BF §R)cl3§§§5such as

environ riendly. Separ ating fractions fy
rfﬂmtmnoafndssenbenmgt Iatthe snpamqlon o€ ractions veithdg sadlben di ference in mass

e Rr ¥ po el S RaLe B P e g jaues such

128 seARRAGLHOE e cetnmmgamne CRRAgIMeherNOLdISIng IR ROMARY of
makes use of the differences in mass density of the

fopealdvih oristuie chemisal @pamgngwsccb@su«ﬁ aigyless eemoniipandaysually also

l%ré %ﬁgl%%}l{;c%}rgﬂg éheglﬁlgl E%{pq?a%}i‘l ' self)gféu%%llﬁaog ggcﬁg{eﬁ{aﬁgﬁ requires

Wimtpdddy whih bioeeSittd ire@elélainey f ﬁl@dlﬁﬁﬁlﬁlbﬁﬁ’eﬁmsmaf adcesary to
of the desired level in a short tine. Thﬁn present

imakernse efvoluminays 19seryouB; Waich {5 amapg ethepthingsy sxnensiye. dpother
tgc\ﬁ?lgf g?%ake% Q%roggﬁeegifﬁ%féﬁﬁftﬁé@ lbds¥t Q)Etﬁé"ﬁactlons for separatmg

seéparatf on o i ons o i um m xtur
Byepblyued tanripptad\forde so flemikhirs by uatmugethanﬂmarecte rofate ina

the type stated in.the preanbl e,
R RTIGREIRg LS e 1 T oLy SiCIoaHY SR to realize a

BB &F thd'Gedirel #veN' a short time.

The present invention has for its object to increase, with limited investment, the speed

and the quality of the separation of fractions of a flowing medium mixture.

The invention provides for this purpose a device of the type stated in the preamble, also
comprising a means connecting upstream in flow direction of the medium to the rotating

means for physically increasing the difference in mass density of the fractions for
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means for physically increasing the difference in nass
density of the fractions forseparating, a feed for the

wore@sansind Xt ure for separati ng whi ch connects POT/ND2005/000396

means i nfluencing mass density, and a first outlet

connect i n% to the rotating nmeans for_ discharging one
SEParpiing. pdead fohthegnedive nuxiie far sepaselingumhish sprpcsts tqthe means

At iinle &g@%ﬁsﬁ@@m SLRPoMA LR tiﬁ‘% @ rEEY Hegns for
outl et [Nikewi se connecting to the rotating nmeanhs for
diisbhaing og o tixetanicdns ofithe sepirated melmns aypretnt e devdecim

SesTerhf i B iten S ssrorpiiRD ke vin cispins @ the rotating means

ifBﬁ&i@@ﬁ?@ngﬁ séddhl 6mpbag: bide @ﬁﬁa?atg@ BRidhm Rfixidte. 'Aﬁg&hing to the

a part o e m xture before the nediumreaches t

moessnt ingentivarike sspetation afficidney of fiegptatiog scans ivasgeased by

d it th t f ti. i ncreased.
ktheth PRS A FPLD Ef e hrRE LA E g bt FRH reaches
fihfltdtigsmd0E sedPBaahé Blfetdidted RImiRHeadi§ otk adloas for

by changing the tenperature (heating or coolin

deprarengge gieredsed. dnoreasng the deorense in mashdsosiiy eF i factions for

D S e S R
tdepertdiidd @1 ®B Chrcumstanuey dofithé alixthiny. Uds thex einislel toRepdigte the

fraction). It is herein noted that separating of the
fFgHeTOHaM jeach pHaET kot BERNSIS roralion @ ajreaistol fhe inpipase of the

??@%Eﬁéei il Qeﬁt}‘met&f 368ek QRS 1AW nt @%Eticﬁlt) St gsnﬁefr‘%]lﬁ ABled that separating
ifterence in the average mass density of the two
fof #eet framtions Bambdérstood te orph et least Y jse sarmhrgatioditactiohd such that a

be difficult to.realize in practice, As a_result o
Steattcapblstenst in e avi Reu e B A o Dy Bagiams resdls; a
o RAE(1085)s Bk Mo I ABR o ol D 585! A0S Hl of the

separating, ‘the lighter fraction wll mgrate at [eas
sotgtiomof thamiytureonew baving ereatsr dffapéncehn thenwiss densitp of the
t-he.heavier fr.actio 1| 1 gr.at.e at | east .
SORUES SerrRE hp Beblst beoPoRliGp e Fi5s evistpntiny to the
liSned s PR R roRfionahE thel REViEREAtioh RAIIARIHA 8t 168K sisiRinBhlly to
at | east one of the fractions relative to the m xture.

it euiersdds of the wqtetiome dhis i3 ¢ seraradionyeiichsincraasasdleoptions fer use of
AR B RGBS R B BB action may

stihdavd 4 part bbanottser ahddirkd Cachidnyeveralibeseptfadon (e contaminated
presence of this undesired fractiqgn . in the original

fvith apogher fpetion’Th dwh thanethey ircien inyerificanly swadlet than the presence
] : act adl - ot | el

P B e R P L IO he
pedpos ees@ilts m art Urexpetédiehigh sepaakitonse flieeycycwithar tvofunrindus

and in whi.ch the nediumonly has_tq he treated for a
SHEPTephS e FerLlpr Gg° E‘éﬁl?"%/f‘eaﬁi e devife _weﬁﬁj% gy gpmpact form)
88 W §Mch ihSmS iR &y K& 18R hrehied HHhEa SRA o] X débfRe can be
conprises at | east one gas fraction and the nmedi um
givenanevessmalier ifeh (Withoa ghalidreyolimw) ¢Ethe mutdium mixture comprises at
least one gas fraction and the medium mixture is carried through the device under

higher pressure.

In a preferred variant, the rotating means are formed by a rotating assembly of feed
channels. Such rotating separators have the advantage that the average distance of the

medium from a wall (in radial direction) remains limited, whereby a desired degree of
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hi gher pressure. In a preferred variant, the rotating
nmeans are forned by a rotating assenbly of feed

web@snediso Such rotating separators have the aPWBNLA®&000396

that the average distance of the nediumfroma wall
(in radial direction) remains |imted, whereby
densration cgn §e eehipyesidp araletivily shast e ke hichseresqngs to a relatively
[ d
R of e kel Epblr i iR GRENGRITIL Bpaton of sucha
axamig ai;sefmbltylocﬁ iged c'ﬁhlenedms fathen pogfivaly ddflencat lﬁvallznglnar flow of
senhly .of feed nels i S urthe asitivel
P OOHEd g mATEne L e FharPeky GPMERE s lsp passtble forthe
m%'dﬂfn?}d Gcdrfed ‘éﬂ?od‘glﬂaﬂé"ﬁ{a%nelg:w atbeleht flbdv. Tﬁe ﬁ!)@(%peeds to be
possi bl'e for the nmediumto be carried through
apaliedeias beivatied ordpiingntd ddcondingTodhd sibwtispeeds t o be
appl i ed can be varied or optim zed according to the
situation. The rotating nmeans can however al so be
frae E"&Qtn@’m@ins' c@ﬁﬁbw@ﬂ@ afbUe TR 4t8%ast o cyclone (Vortex), or
alternatively by an assenbly of a plurality of
elternaiinesty by an agsemblysef agfluralityyeficyrlongs. In Siepassolin eyclage it is

gﬂ(fsaﬂ? Eoeglx% ae:trI agﬁggnaeglg% a§t tg&{ar)?_ﬁo%ﬁlyandqg cr;%atte})l %r{h% ﬁe%ﬁum into

BdtbificH. Mhy aﬁlf)hc(aﬁﬁﬂ bf @phurdlitg bbgerllbyy alﬁnm ahageantage relative to
relative to a single cyclone whjch |s conparable tQ

ehRgopgnggeieh lsa;om@@@blent@ thesadvaplage of a M@W%@ﬁ%@y §f feed
Les
PR o R AR OB ARRAIY 1O FlapE ARGy, £ HsPREe e purpose of
cantiig a[)dletémuﬂemﬂwwa tonotdeasdaf ﬁaleézafﬂaals dnd éor controlling the cyclone.
controlling the cyclone. In a preferred embodi ment the
means i nfluencing nmass density conpri se expansi on
'i'iﬁ ABRfer RGNS 9{?‘[ thORlhanatldhctpdhiQ Fﬂeﬁs)ltyeéﬁﬁﬂﬁfsb @Rpansion
e tenperature of a medium can be decreased within a
\nma;ls $Hyantarsioféoptibbally atropio) expasmmdle ttmpe:retallrer ofeimpgium can

BRI, SLRSDS R RS T the RS IO i

leRpdAsRU Dbl Qpﬂ'k “Pﬂll@th@ﬁl@&)ﬂ’@?ér@ﬂé HIFbinWhA €dthdrSopti6h is that the
i nstance expanded in a separate circulation system so.

asoltmg ib érctugbsahﬂubbg Arcoelingmedivas which is winvanse capanded in a

zitﬁ &11’ g?%):/ﬁ%/rs]ttga < aq?sgt %ﬁﬂgﬂ g aW'h£ g)nt%g ?gﬁﬁﬁ%\% éerrdgﬁ,rature level.
fI%E: 2GR LI REbrking Wit a dePpalatiiolihf afedium, Tof@RAXIAb €xpansion of
cool i ng medium can be optimzed for the desired
thsonpdigmeler separatinges Mvaﬁwgéh%ﬁhla seRapgie Feglinganedium can be

t
§§ f e%ég ]!ner eE&ted ltngégﬁ ar yﬁ)% %&\ygﬁtra g{)@gg e {:dt@eg an e is
et $hett&‘n91®§hoﬁt‘lfle dratfiortshieafitctdd ireeetno Rattwtmrlyfa¥auaaie effiscts can
t he sa phase (for .instance as/ smxture r,a
fthualhe@,chue&%ffﬁ Mg PP POnSiRt b Aaitiogh o AL HIRPIBES WA citance
guc Ee{SQﬁ&%ur@ opgﬁﬁﬁdﬂnﬁl ﬁl)%? a@léaﬁ%n%%ﬁB@BP&vﬁwﬁ%ﬁﬂ&@oes a

at the phases o he fractions for
phase change due to the temperature change such that the phases of the fractions for

separating differ from each other (whereby for instance a gas/liquid mixture, a gas/solid
mixture or a liquid/solid mixture results). This phenomenon of phase change of a
substance as a result of temperature change is of course a generally known
phenomenon. The present invention is however based on the very advantageous
combination of the phase change (or in any case change in the difference in mass

density of fractions for separating) combined with the subsequent separation of two
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separating differ fromeach other (whereby for
instance a gas/liquid mxture, a gas/solid m xture or

w@20050q81a0 sol i d m xture results). This phenonmePGINDL005/000396

phase change of a substancetas a result of tenperature

change is of course a, general knoigﬂ O{i;henornenon. The
fEraionnbY MeeBNel TOFOE. A SHEYET Olhgas Vi igr fRSTRpSE gn derosol or a

L pak @S SoahAnSRakOlt ik B
g
éxpasssiyansed that foefarsaparain mombansed th tofatingeneanh agjneimecessary

Rl e R R T BRERRAR sbhOb Uy oo s
fbg]}égf | %Ig&‘ra#élaegé a‘h?i?td_ré" 8NrReiohe Midhars BPRE 84 €l phisse M id€ance

g m is however expressly noted that for
liqeddigparmixiioes pieh e adisposed Heuid gnd gpygpsmpixiges)t Ferghe best

S TGO LB IR e
?e%@faitiﬁgﬁifﬁertaﬁ)nﬁxcmagbb!:{sﬂﬂ@f fractions which are in the

sane phase (for instance liquid/liquid m xtures such
as a dispersed liquid and gas/gas m xtures). For the

es si bl ' it |s. i r . .
ﬁ'»h)éet’c ﬂ,ﬁ(g[ eroperre_]%ﬁ%§ %%ﬁélttﬁge ﬁegf&sﬁp%lﬁéﬂc{u‘g gsesggﬁlgﬁ ﬁaél%‘(r%rlse active
8 pdsgive asolmpaheas. Piass thiling theany ein bnddptieyedptietey tosidcrease the
vari ant, the neans influencing mass.density can o
Beppiansidy atibe \ﬁ@cBQnsﬁ'gggqp@@tlg%g(pia@n}@%{g( ad¥zﬁlét§%eous application,

b L ESnbi hO & @8 8Redthif of
8 30b 8 HERN ARpORNERIAHAH L AL iR ERl R SRabiti of
flawtdfchd mediymadhe ntiziyeois shusdirbt coateid stownt tregore dlas| ¢xpgnsion begins

e RS St ST AT S50 B
H%g’t?nn% cjgg%{%gi%ﬁé £ seaaidpahe Bactidig. EXP aasbOAvasidnatagtdus

a much | ower tenperature level as a .= =
salstiont erwigetivelly fpuinstanee, if thedprehigoelingeanrigkeanagey dissipation into
tions for par.at i t he. fractii '

PRt DB 00 Lo Rert RS AR elGlh Sp A bR & g
H@Vél&}%d(e&ﬁﬁpk@@ﬂrﬂld‘@(aﬁ_lﬁgkstoﬁ e sgiblaapplivatichssel thapiesent invention
intothe environnent. This will be further el ucidated
hesrthe pipelasian e an lpis/niEedes iKture dernsrating e degrseing ol water,

anpl.es. Song e ossi bl e applications of
ﬁﬁl@'%?‘tg’sge(ﬂﬁlrr ﬁ]\%r)lriiﬁgglrrﬁ%‘#@{ %Eﬁé separation of an

air/nitrogen m xture, de-aerating or degassing of
wat er, dehydrating of air

C ) cl eani ng of natural. gas. .
The Tiisution 160 11800 mERES (eSS RTHBADHOTBIE rg%%aﬁamxnge fnto at

%a{st{jt%@f} %ti@ﬁgwmd@féggrﬁaé ;akﬁsi t cdiffSing e PrbR6AOREPs of: A)

errng nmass nsity, conprising the processing
stgising b midjurs fppkydrainga Bypkysicadlyfineressaygiba dififikgencg)in mass
physically_increasing the difference in nmass nsi t. .
gpnqltpfé)?f]geaig%qt@ﬁg ?qr&!agag%tb%,lattbmlﬁ etefH%s ;?fiag,e c&us%g rotation
SERR"MvHAE mifturE Y Sbfdehating! #1d OY\discharging at least one of the separated

fractions. By means of this method the advantages can be realized as already described

above on the basis of the device according to the invention. The method can be
performed with a relatively small throughflow device since the separate processing
steps can be carried out within a very short period of time (processing steps B and C),
individually in less than 1 second, usually in less than 0.1 second or even in less than 10
or less than 5 milliseconds. This makes lengthy processes, with associated devices

which are dimensioned such that they can contain large volumes, unnecessary. The
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of the flowng mxture for separating, and D)
di scharging at | east one of the separated fractions.

w®@oosass1s0 of t his net hod the advant ages can bePecrAL2®&d00396

as al ready descri bed above on the basis of the devi ce
according to the invention. The method can
peehibrasoanbinatipnpfpapcgssingsigpsdieand Orprevigns 1héwn@|>§i¢i0@é advantage
At
e e e
&ﬂd)l@methoﬂdbl\/mdmaéxhg therdlffﬁﬁﬁcet inamasd dsestiyrod theu&mﬂiohsl of the

| ess than 0.1 second_or even |n l.ess than 1 r SS
PHXHreORPInarating dn brsed op causiRgdle mixygy WXB%Q ade é%lf

;(@ﬁxg\;{érc?ﬁéqgéu%@héi{@f‘férﬁ %Fox’i‘ﬁﬁs‘%ﬂe shed BRIV Aehs g e difference

ey can contain'|arge volunmes, unnecessary
ﬂihm'assvcbnmtwd the frlactnmtmfotnseparapng)wabm agery shes idy; ﬁﬂmjeffé)’:t can be

ow es. th X nt a f. a nmuch_si

bt ghlese a1 Sl TS S5 8E e R ad o B Sy simple
Rfehﬁ’sr TRE bffed &Ilﬂ@éeﬁ,lﬂgqh@ Bt Qlce i@ QARnEigy bme fractions for

difference in mass density of the fractions of the

sipetaing chpbe sdhwnend avgn ifigrthsa Feppsiveonamien gy coing the mixture

bF%{'ﬁ %ﬁgrapﬂ%ﬁ‘%etfgma dgxfn%ggg o%%sgltnilékge L@S ul rf%evenrrgore preferable
¢ thé BraNfSs tHolBRBEFOFLIR & dxpaitied! Te Expasdiowban thek result in even
separating within a very short tinme; this effect can
bevesieraperattrds of thessixlan 0.1 or |ess than 0.05 second
whi | e maki ng use of extrenely sinple neans. The effect

of increasing the difference in mass density of the

i apiritionlar preferrdppphtatiog of dre hethodatiedlged isssupplied during
further in positive manner, by coolln the m x

B@‘Céﬁs@gssé 23 gUHAG PIACRISIESIRP) % RRSERYLS Qfgﬂ%,{l@bral gas is
k ooﬁ std #esﬁl? oleééﬁﬁnﬂgﬁ fo Pt a)%fa@ﬁg Gowdr thilp-sEPel oy 1§ss'tﬁan -60°C,

ore I'S expan expansi on can
ésrebly thenfrmtmns bbvmtarhmmed saltstaness pesdnh & ﬂmexmuur:é ga$ rsueh as for

art I d I f th
RSB S BB Lok LT g o
g&w irfégm@é eeR 2Rl pgsﬁr@ @eﬁ) atbd 8ot BHP BEEIH & BkirdcBfbons during
tural gas is |owered as a result of expansion to a

mq:p@nrg tieeC) smérthat tiafragioa of bydnoggbomsh‘aﬁh flgontaminants at least

BPEaRhol i Al Ty 0Ltk YRb T, T RePREE I et eos
MekhitaR bedbcdveratin sedahiledilyadobiye NG ﬁlaﬂﬁ@&@e lidted Bince a

contam nated fractions (for instance CQ2 and H2S) are
sigpificantenrrtofdhs tebnicslborrwisrable h%ﬁﬂfrab%%rlb éﬁ@a@mait%lgmth

Em Sited %%ess t%pt?@% ﬁrﬂ&hth%{] e hf e 5 ﬁ.ﬁ‘%ﬂg‘%s?{ tens ?f ]g/ercents it has

FOCAPBONS "W e con anlnan

hamf@fé o8 bébngrigibRad separite theps ﬁﬁﬁa&ﬁinﬁ@d%ﬁ&p t(ﬁ))l sufffeent extent
reserves of natural gas, which c pbe recovered in
Sepnbaibydioryb e’@r%ltn-eéf)lﬂ%ltc séc%&ﬁ%%“rﬁvarr%amwn ted since a
significant part of the technically recoverable

natural gas is contamnated with

The present invention will be further elucidated on the basis of the non-limitative

exemplary embodiments shown in the following figures. Herein:

figure 1 shows a schematic view of a device according to the invention,

figure 2 shows a schematic view of an alternative embodiment variant of a separating
device according to the invention, and

figure 3 shows a schematic view of a second alternative embodiment variant of a

multiple separating device according to the invention.
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unwant ed gasses. Certainly when they occur in the
natural gas in tens of percents, it has heretofore not

whe®s/ 181361 bl e t 0 separate these contam nat ed PEENE2106/000396

a sufficient extent fromthe hydrocarbons in
econom cal ly cost-effective manner. The present
invention will be further elucidated on the basis of

LV ry ' is
POt B0 e PR B BT A SR U e O el
‘gﬁﬁWh@fcoﬁaﬁhﬁmit@Egaaﬁiiﬂrp@li&gai acoiding to\aedotni Biby 4 fegd ainder a
shows a _schematic vjew of an alternative enbaqdj nent
pEssuRn el Brtwaen Lfhe il Paginely &&me&ipﬁﬁswa_O? Aot 250 Bar) and
Y %ﬁgﬂe e ¥Pthdrd BH4NLSr FbAR VG ﬁ%g@yﬁgﬂfpﬁeﬂ L&Y cBEdife to arrow 1
second alternative enbodi nent vari ant a multiple
$ethen addledyindelwiat exchaoger 3i fog instarich by inreasnof cneliBg guto ¢hel
shows. a devi ce for, cleani a contanj nat ed .,gas,_such
e b n Eharole s o T Bt e KRB e gl g Pato
SBRleivafleas TRE G HipRLed & @Eéﬁm&% aB6waP f 18 @¥pahdBMBE inedns of
pressure of befween 100 and 300 Bar (usually a typical
tretlsuabvedt, peafierably 6 (soBapis neangern to alavestpegsanngos between 5 and 20

th b 1 ., 1h | '
SRR T e T
iMSdnRE €La RnpPIRANS 16hercBAl 1508C) §iich thid1a pattrodsiphi®iond PRsent in

cool ed gas flows from heat exchanger 3 as according to .

alver g changee phase A g/ Vepapa pjstuee S (seosgRds Siapipt pea et This

BEGOLALP Gl B £ Qafed hidu i PRRACH 62 o T8RN o8 bl QU thErotation
RV preferably i'n isotropic manner, to a | ower

X, &dsLibe thd vipetimeaidefseanghiag tikegidesAS charre g of ofort7hehich are
sudden tall in pressurg t he t enper at ulre of th
t

RFIR9Lc leg 2 FteOn Hatiaind Be CONdenEeaiBEP iR S FURE S aF g droplets 9
Pﬁ%@id@f& td B b %aAH?é 4.tﬂ/5‘1%gfe*£sa§,tvblﬁa§c&fs€s§ Etindtthee of liquid

€ gas changes phase. gas/vapour m xt ure
Cranddi,S, i1s colledtdih alsasm Hewhich camThé smpasd yameans of activating a

ity 11 Gph i iRt b e s d phecQufie P arfow Pa. The
%?%ﬁﬁgg SotBPRkRsthat 0©,%h8E8S Af leﬁﬁ%ﬁf’tg{ &g@v% gﬁ@fe%es?ievice 1as

e renote froma rotation sha
@ocuiléing éolavawdu s kleaneslsgasot or 7 as liquid droplets 9
on the side renote fromthrottle valve 4. Droplets 9,
whi ch consi st for instance of liquid CO2 and H2S, are

T Ure 0 lsBékvé A sébabamigiietle ROkE Whithr: dae néirpiré £ sbparararis supplied
of activating a punp 11 such that the Iiquid

c2 and
lrhzs fapd2 HassaskandiiaitossroncRior iafgnnesting terkine2 the éligfagen is
i .0t .
L T

2Bnidcaag Beht @AGhanerAd. &h prebaws irercaeghisyatdmgrestey P2 els@ thakes it

to which a gas m xture for separati, IS suppli .
possible to havegthe whole device 20 operate at a hlgrlger pressurcreJ E)eveie&or instance 10

to 50 Bar), whereby it can be given a more compact form than if this compression step
were to be omitted. After cooling of the mixture in heat exchanger 23, the mixture is fed
to a turbine 24. Owing to the pressure-decreasing effect resulting from turbine 24 the
temperature of the mixture will decrease such that a fraction of the mixture changes to
the liquid phase. In the cyclone 25 connected to turbine 24 the liquid fraction will
condense on the baffles 26 present in cyclone 25. The droplets falling from baffles 26
are collected in a drip tray 27, from which the liquid fraction is further discharged as

according to arrow Py;. The gas fraction leaves the cyclone through a central outlet 28
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by a feed 2 1 as according to arrow P10 . In a
connecting turbine 22 the mxture is conpressed in
wor@snigioo t hen enabl e nore efficient cooling OPCT/NE2®&800396

m xture in a connecting heat exchanger 23. The

pressure increased CONRr essor al sg mak [
Géé%?%ﬂ@gtt%alﬁ%’ 13 %%YMG O‘Héla‘?eéié’%%? P‘ﬁt‘%gz‘? Il%metr“/ second,
r}h&lgqﬁpm@@gy[@lﬂ/@vel (for instance 10 to 50 Bar),

whereby it can be given a nore conpact formthan if
this conpression step were to be onmtted. After

ol i of the tur n hea chan 23. ..t he. .
g Py hdgy o Al inif BT ERRT o s = Mot for
REPS M ER A8FF1RATs ABcRiihg &b art®s Phd. IATGr f:(ﬁdliﬁgtdﬂtlliﬂ extd# in a cooler
the tenperature of the mxture wll decrease such that

2 1f thearomospodsd mixgurgiflomsie a dwhingSs as gcedingiteairew dha Adt
In the
AR IS P2
Cdeﬁbiﬁ}n@f tB® fradtitdhs dbmbafaﬁni EﬂdWsﬁg afsblmmdlﬁﬁﬂjf ﬁmvﬁﬁromtmg separator
collected in a drip tra fromwhjch the | gﬁ{:d
3Padtfitsh f<i>r§n$tamer€@§eoalﬁ %%19@ éf‘dwa%mé?é@arsak)%wf% Pl an outlet
Y, t

B bR SR SRS RGOSR SOl B

flhams sq:temg smbartatm 3@ithtouglea s&:oﬁd otld3 Srestacemdimgdoadow Pi4. The

%1[‘ (;en[ 3é:|g[)ar t | ar %g@%%m%g etjééa 3 s h %{5 a%%ﬂ%\é/r gz rcgnnecting
Stﬁﬂ@fanhQH: d &n&k’é&’ie‘p@ﬂﬁ% pﬁ‘fégﬁrtﬁitdﬁ leatc@ & the Pulpose & §e§£rat1ng as

coomgo the m xture in a cool er 1, t he now cool ed
rAcxerding thlapws Rie agas ﬁa@mdw@@hanasa@rcmmdnwdoettbe SATRQOYRSPBIS

Yo o500 BB PRS0 B e ki

f gk REbhOKEich ghs FeRRhAhdd Wowd fop¥hel Witk eGSRk ifRatidy already
shown rot ating separator 33. A first, for instance

qeBweled in theclirsi Torrting serssateiol afliva diagiifmeaion semmated ngting
se é)r%{{or 8Y, 6% cgarﬁgd g%c k6 ﬂéﬁ%x&k?ag@ 7 ’ﬁmﬂlf%g’h aeRRE cﬂ?lult 38 as
rinstance a co raction) leaves

raab@tlhfggo epar Bt of order folinaugs the sfﬁemndy oflidae ExclBﬁnm 31. In heat
accordi ng to arrow P34 . The second fraction is g )
fexghangendbihediquid iragtion comngmion thotegpn 50@&&%63%@ 7 functions

CANASGH 5@0&??5}8{5%%@@ 80 %maarf VR0, 3R gg% a%vxppggcl%ﬁsnoted

takes p ace he purpose o separatln as according
tthatahftead ¢¥3he secgad fibctiont (Pey), drjhst @b thesgcand fnepyion GR34) ¢he first

A0 Ay SEPA L OGHE ST TS QBRG] ' FgEneaed

f§e 1P proWs &Y Héms be ﬁﬁtn'ls%[th henrbideOMst sh@@'ﬁ'iﬂi‘ ﬁﬁs ﬂ%ﬁrg and a
gaseous fraction already separated in the firs

rmtaamg nepasgpaeamostig3herioewhicky g@luleﬁfrfamﬂé?ﬁ% Keaewedspparating of
ti t 37. d b
e R e SAhBL AR R e e SRl

tRcedskiew P36 in order to increase the eff| ci ency of
heat exchanger 31. In heat
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30

exchanger 31the liquid fraction comng fromthe second
rotating separator 37 functions as cool ant before it

wexiosai1gdevi ce 30 via an outlet as accordi ng t OPEr/ND2005/000396

P37. It is noted that instead of the second fraction
(P34), or just as the second fraction (P34), the first
fGGlams on (P33) |eaving the rotating separator 33 can
al so be subjected to a renewed separati ng process hy
means of for instance a turbine, not shown in this
fli. gur Qevaredonsapatating adlosvpamatiom normedhiorsy ldabtetmet foactions with
\gﬂnéfch connect to outlet 34. Renewed separating of
UM SEP e OOPPEE S 'ons can optional Iy al so be

carri ggaGHE nfERASIOr RABtTIME Bolwih SHBE RS ToORpiaBhgs 1.

Device for separating a flow ng nedium m xture into at .

| east atmeank caendcting upsitteamdi flfosy diragtinn o6 theameinny to the rotating
conprising.. -.rotating neans f rotating the.fl ow .
i b ureerg forglfySedl e SRR e BlrelsReeTbuhy Uaip gl Waptions
flow dbF @phia@ingof the nmediumto the rotating neans for
physically increasing the difference in mass density

of +t hea feeciforithmmedigm mixsae 4¢1 separating whighfcgpnackietofqingans

m xtur.eqfor. se e i ch connects to the neans

i nfl uéh ?eﬁﬁllﬁa@%%?é%%@tw and a first outlet

connect filsgoutkt thieettigatol thgrot@agsndans fel dsharggngionecsfahe

of the fractions of the separated nedium m xture. 2.

Devi cdagtiony of the senarted BpdH MHfact eri zed i n t hat

the device is provided wth a second outlet |ikew se
connecting to the rotating neans for discharging a
Secondevicgmsrdaitmedin ¢tlhien $oghmratterizerbin that thiexdevice is Fovided with
Devi ce, as, cl.ai in claim

.ai ned 2, ch terized i
S e ERCc BSh b S 90 RS ccon
AaRERtN Fihd &pstaflaNBlE midurdevi ce as clained in

clarm1 or 2, characterized in that the rotating neans
are fornmed by at |east one cyclone. 5. Device as

7t haveifr R iR 67 IrheieBaR i 2L B BleLBE thoans are
FSRAGSHPA rdBRSassénbIPRY fed cBsnelsai med in any of the \

foregoing clainms, characterized in that the neans
i nfluenci ng mass density conprise cooling neans.

4. Device as claimed in claim 1 or 2, characterized in that the rotating means are

formed by at least one cyclone.

5. Device as claimed in any of the foregoing claims, characterized in that the

means influencing mass density comprise expansion means.

6. Device as claimed in any of the foregoing claims, characterized in that the

means influencing mass density comprise cooling means.

7. Device as claimed in claims 5 and 6, characterized in that the cooling means

are disposed upstream of the expansion means in the direction of flow of the medium.

8. Method for separating a flowing medium mixture into at least two fractions with

differing mass density, comprising the processing steps of:
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7. Device as clainmed in clains 5 and 6, characterized
in that the cooling nmeans are di sposed upstream of the

wexpanssion neans in the direction of flow of tPEI/NL2005/000396

medium 8. Method for separ@ating a flow ng nmedi um
m xture into at | east two fractions wth differing
AR SEPPUERE PIRIXTUED 5 SERAHHS he processing steps of : A)

st bfmexl%bﬁﬁllm ti
PAERLLNG Aol B8 SRR AL g ) BOYBLEBH b st i
fHeamkumélforfseparstE@r ating in the mixture for

separatin rotat n of the flow ng m xture
ﬁ@,pat@gwp%ﬁlpﬂgf&gﬁ)‘ﬁgg S Re QF?P rafing aé’é]gt oge of the
Eﬁﬁﬁfz% Sthalal Pc%gt'd?l@%ft}% se%ﬁﬁ@%a@ﬁoﬁ—‘s' aimed in claims,

charactéri"zed in that the mass density of the
fractions of the mxture for separatlng IS increased

gg Lgﬂ&%@c X i @QI&I}B j ﬁéaa? USI ¢ Hethadk aeltls(?ty of the

ehetAs e Eﬂezrﬁgmire fél’fb@barhﬂ@g Tﬂlﬁfdrbt[sed dﬁrlﬁ)@pﬂoeebsb@fswp@)f tyecausing
m xture is separated during processing step C. 11.

tetrhigtira so efpanded in clainms 8 and 9, characterized in
that the m xture is cool ed before being expanded. 12.
Met hod as clainmed in any of the clainms 8-11,

¢har apiEhdz@ctldimel] h{@blamgwlﬁiraqaﬁzéckilﬁthpp theanlixthre isnmpoled

Brocesm ng step A), that during cessing step B) the
efeprtha myKaIe s seprsatad fung Pr@ﬁ%ss}@ St“é’vé)r ed as a result

of expansion to a tenperature |ower than -500C, or

| ess than -60C, whereby the contam nated fractions

pt eseMethad ddrdainat] i elaingaS andYathansctéxdzed mghatibe nggre is

and H2S, at .l east stantially change phase, which
G%ﬂﬁ‘éh‘?fﬁﬁt@c’ing?’%’ﬁa%ﬁs are separated fromthe fraction

of hydrocarbons during processing step C) such that

the fraction of hydrocarbons with the contam nants at

I1 2ast Migthed 35 daimedénansofthe chimsy8d 1deharagteped istiat gatural gas

is su%pPgd during processing step A), that during processing step B) the temperature of

the natural gas is lowered as a result of expansion to a temperature lower than -50°C, or
less than -60°C, whereby the contaminated fractions present in the natural gas, such as
for instance CO, and H,S, at least substantially change phase, which contaminated
fractions are separafed from the fraction of hydrocarbons during processing step C) such
that the fraction of hydrocarbons with the contaminants at least partly removed is

discharged during processing step D).



