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" 19 MAY 2005 WD 02/41965 PCT/1B01/01878 Conbi ned degassi ng and fl otation

tank. Field of the invention The present invention rel at t i on of
a Sm %ﬁ? &%nprising water, a with water not niscibleeF8I84%Rﬁ206§g a

| oner d&HY*Phan water and a gas into these constitueRCIMBYYIEE ¢ cul ar
the present invention relates to a conbined degassing and flotation tank,
which is 10 particular, suited for use in separation processes where a

wat er phase containing oil and gas is separated into these constituents.
The invention.] igable within.a_brpad.range .of industries conprising
t he petroleu#&%ﬁﬁ%@%@y?ggigs %%Iﬁﬁ?n598lﬁg§QBI%F i‘on and producti on,
refining, transport, storager cleaning of tanks and/or equipnment etc.
Background for the invention 20 In the oil industry the production of crude

~oi | invol veFdRidi A§ Bbfi kpueetdenoil, gas and water from subterranean

reservoirs. A the vgllshead.a Ipblhel o SgRaLaLEoR usugL Ly i akes place, and

the crude oil = stil al ni ng sone gas reated i n"one 25 or

nor e separ at ansxtoreermrpriziagiatet e and gasithefwartert heotr ndecobllei s ready
for refining. At,gffshore oi | production the water phase comng fromthe
separation atfthptdwdtatHihd2orlovihs 8§heHdT YsepAABt orakqs @8dald y9@Sschar ged

into the 30 sga+-gftpEksa ehgapsingnthat involves the partial
In particular the present invention relates to a
combined degassing and flotation tank, which 1is
10 particular, suited for use 1in separation processes
where a water phase containing oil and gas is
separated into these constituents.
The invention}is applicable within a broad range
of industries comprising the petroleum industry,
15 including oil rexploration and production, refining,
 transport, - storage; <cleaning of tanks ~ and/or

equipment etc.

Background for the invention

20 In the oil industry the production of crude oil
involves pumping a mixture of oil, gas and water from
subterranean reservoirs. At the well-head a initial
separation usually takes place, and the crude oil
still containing some gas and water is treated in one

25 or more separators to remove more water and gas
before the crude oil is ready for refining.

At offshore’ oil production the water phase
coming from the separation at the well-head or
subsequent separators is usually discharged into the

30 sea after a cleansing that involves the partial
removal of gas, o0il, chemicals and other impurities.

Today this cleansing is accomplished using large
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renmoval of gas, oil, chemcals and other inpurities. Today thidél&ﬁ} &g@% ng
I s acconplished using |arge CONFI RVATI ON COPY 19 MAY 2005 W@ Iyl

PCTI | BO&@?%%%&S_ 2 equipnent such as oil/gas separators, flotation tanks,
hydro ¢ and degassing tanks occupying a substanti BETARH®a88t t he
production platforms. Wth ageing of the oil fields one often finds 5 that
the volune of water acconpanying the oil ,beconmes nuch |arger and
consequently the capacity for water treatnment often needs to be increased
to treat the |jncreasing armgnts of water. Further, there is a general
concern of thETUEEWAHY ut FFlcafsed ByLéPRSpr sERaLadipeg, sedlopatiioul ar

when the oil m@@&t!mﬁ@kgﬁc%ﬂgg ia%darc?eagsasts'lﬁg q{agrhkgogggfgg ed as

environnental l'y fragil’e, such as arctic areas or fishing “Pnt he oil
industry ther substantfiedsr spmte satenhadptoduat sbgnplat@birmsower limt 15.

for the outlet of oiJ..would turn the gil production from a number of t he
known . reser voi rs. unécomontE&FPf ConElRad o FEgidononte REiePnErndised at

present. Thuthgteaihefforlme have W3eeR MRAGMDLAVIIHSIENe 2091 BULRALLtI es to
find ways to reduce the outlet of oil 20 during oil production at

af f or dabl e pri“&’é%‘. %ﬁr‘éﬂf pslueensaapeatior mshd ntepded tior fooperakiron at
seal very limyed3Ra68 LEcHaUALYds to be increased to treat the

increasing amounts of water.
Further, the,re is a general concern of the
10 pollution caused by 0il production at sea, particular
when the oil production takes place in areas that are
considered as environmentally fragile, such as arctic
areas or fishing areas. In the oil industry there is
a fear that a demand for a significant lower limit
15. for the outlet of oil would turn the oil production
' from a number of the known reservoirs -'unec'onOmicaAl if
one has to rely on the equipment used at present.
Thus great efforts have been made by industry and
authorities to find ways to reduce the outlet of oil
20 during oil production at affordable prices.

On o0il production platforms intended. for
operation at sea’ very limited space is wusually
available. Therefore there are very strict
constraints on the space available for installation

25 of new . equipment. tilat may be needed in order to
handle 'ihcreasing amounts of water, in particular if
one should honour the rising concerns for the
environment and reduce the pollution. An even
stricter constraint on space may be encountered if

30 one considers the establishment of an oil production

at the sea bed level.

In the prior art a number of oil-gas—water



avai l abl e. Therefore there are very strict constraints on the space

avail able for installation 25 of new equi pment that nay or der
to handl e |ncrea3|ng anounts of water, in particular bfgnﬁﬁgﬁdgpgﬁhonour

the risVRPHHBerns for the environment and reduce the BETFBR104%E An even
stricter constraint on space may be encountered if 30 one considers the
establ i shnment of an oil. production at tHhe sea bed level. In the prior art
a nunber of oil-gas wat er 19 MAY 2005 WO 02/ 41965 PCT/1BQJ/ 01878 3

separators ar n US 424, 0 e o) nd a method for
separating a %???%mgogﬁ 8 F. | rﬁﬁglaﬁglqﬁgtg ?éuéﬁga§ FEY2bEPECERFed from
an oil-well is escsdbedy, J@@aﬁ&@ﬂﬁ@tcﬁ inixtﬁréheoﬁ opmmof gayessel 5
divided into segaratlon chanbers and provided with a nunber” of baffles and

~a dynami c sep¥R&aE&r Vi ﬁﬁemamcbﬁnﬁfQﬁbﬁmﬁefc@an@ﬂs@nlem@ibn1§everm

times. Despi he een kpown f or veral S it
seens not to ﬁgﬁgggégﬁ MA gé%éa9§6 ﬁUrt% Qﬁ Fﬁ&“%éﬁgrgt S'c%s(?ﬁ]:)rlses
several chanbdlsidend ey @@p&ﬁath@nnﬁhﬁhbealc%dM|¢r$ﬁhdéﬂﬁwﬁeﬂ8%ﬂlng

which may lead to costly stog of oi| production. US 4,364,833 describes a
separ at or conpHEekg 2fonkags ?6r5%6%t%|ﬁﬁﬁﬁmﬁﬁméﬁREF%ﬂ%ﬁe@heéﬁréﬁQEd 15

hortzontally 2R8oRAGG! ! &t W dehQLONATLAALSCRUR AN SHIeOI | drops

to larger oil drops, and a second sector contai ni hg numerous p ates
Despite that the separator have been known for

several years it seems not to have been widely used.

10 Further as fhe- separator comprises several chambers

~and mény parts the,maintenance will be time consuming

which may lead to costly stop of oil production.

US 4,364,833 describes a separator comprising

one sector . containing numerous ©plates: arranged

15 horizontally and parallel in order to confer
coalescence of small oil. drops to-largér;oilvdrops,il

and a second sector «containing numerocus plates

arranged vertically and parallel in order to. let the
| . formed larger oil drops rise to the top where they

20 form an .- o0il = layer which 1is <collected. As the

separator .contains a number of narrow passages
- between the parallel plates these passages are
susceptible for clogging by solids contained in the
incoming flow, whiéh may lead to stop for -cleaning.
-25 . Us 3,797,203 describes a separator containing a
-number ofrconically;foxmed screens on the surface of
which small oil droplets -coalescence to larger oil
- drops which rise to the top of the -separator where
they can be collected as an o0il phase. . - ,
30 . WO 99/20873 describes a sand trap that may be
placed on an oil well in order to remove heavier

particles such  as sand before further processing of



arranged vertically and parallel in order to let the fornmed |arger oi
drops rise to the top where they 20 forman oil |ayer which isLsoﬁﬁg?tggﬂE
As. the separator contains a nunber of narrow passages betwe

paral l el plates these passages are susceptible for clogging by solids
contained in the incomng flow, which my lead to stop for -cleaning. 25
US 3, 797, 203 descri bes a separator .containing a nunber of conically
formed screens on the surface of which small oil droplets coal escence, to

| arger oil drops which rise to. the top of the separator where they can
be collected as an oil, phase. 30 WD 99/20873 describes a sand, trap that
may be placed on an oil well in. order to renove heavier particles such

as. sand before further processing of 19,MAY 2005 4 the crude oil. The
device has a nouth towards a relatively ?‘uarrow part of a tank with a
spatial connection towards a relatively w dened part of the tank where sand
and heavy particles precipitate. Despite the nunber of known oil -gas-water
separators there is still a need for an inproved oil-gas-water separator

with a better s ratign of the ases, , which do not need |arge, spaces,
whi oh % ade 3 1 8Ce Desat @abll fvardna reGluPRermtiaw Far i@ BRENATRe. and
whi ch - Captiae comibétiB A ltoWa P teIaRRIR Widerfdd pare e t%nRrWH‘fﬁ-e SBini&ind heavy
description of the 1nvention According to an aspect of the present

i nvent i patficleh @recipiéatpr ovi ded a conbi ned degassing and flotation tank

conprising an essentially cylindrical vertical tank , a tangentially
arranged inlet, at |east one outlet for gas and oil placed in the upper

part of the tankpeaniiOtid RlmbeF o RiGkn BI3a8dvater tBBalRUR thBA ik <ifl & he tank,

and an
need for an improved oil-gas-water separator with a better separation of the phases,

which do not need large spaces, which can be continuous operated with low
requirement for maintenance and which can be manufactured and operated at

moderate price.

Brief description of the invention

According to an aspect of the present invention, there is provided a
combined degassing and flotation tank comprising an essentially cylindrical vertical
tank , a tangentiaily arranged inlet , at least one outlet for gas and oil placed in the
upper part of the tank, an outlet for water placed in the lower part of the tank, and an
inner concentric cylindrical wall forming a flotation and degassing zone between séid
inner concentric wall and the wall of the tank in the upper part of the tank.

it has turned out that the example combined degassing and flotation tank
‘may perform the desired separation of an oil/gas phase from a water- phase with a
surprisingly high efficiency. In use for water treatment in ¢il production remaining oil
and gas may be removed from the outgoing water phase providing an effluent with a

very low content of hydrocarbons simultaneously with



i nner concentric cylindrical wall formng a flotation and degassi ng zone
between said inner concentric wall and the wall of the tank in the upper
part of the tank. It has turned out that the exanple conbine&Ehé@éééQ@@ﬁénd
flotation tank may performthe desired separation of an oil/gas phase from
a water- phase with a surprisingly high efficiency. In use for water
treatnent in oil production remaining oil and gas may be renoved fromthe
out goi ng wat er phase providing an effluent with a very |ow content of

hydr ocar bons sinul taneously with 19 MAY 2005 5 the renoval of sand and
other particulate materials. Further, as the throughput of the tank is
very high the space requirenent is very nodest in relation to the anmount of
treated water. In one preferred enbodi nent the inner concentric cylindrical
wall is formed as an inner cylinder placed in the upper part of the tank

| eavi ng an open space between said cylinder and the top of the tank, and
further conprising an inlet guide vane placed between the tank and the

i nner cylinder |eaving an open space between the inner cylinder and the

i nl ot : g = : h
out | et isHerkRRFof sARS oA Blfer (PR ERAE B EhARr, S LECH TR Ing 10
and f I otamkiioreryt gk thespacs esguirenest dved mpdest inndiatioalto trey amoaht dbnk , a

tangentjally arranged inlet , an outlet for gas and oil placed in the
upper pHFREEMWAIRE tank, an outlet for water placed essentially in the

centre of the bojd gﬁé rred 6@&“11'9‘?‘# h-}’%i‘ﬁﬂ@?‘égﬁﬁiénﬁﬁ& YlindHlcaPRaRss vertical

first baffle extendin romthe top of the tan eavi ng a passage for
wat er i fornled dsoare mneacylirafer fecadainkhanigper pag oddee fark lgaging mntdperugpese par t

T TN T AT e IR AT D
ooy ¥ RS eS8 037988 AP e 05 sl ank, I
adsor pt between|the inngrmylindler aorlike irdet guide veneytandtmeéns for estatilishing calm
degassi Qpealn%n%%&rqg %’ne outlet for water.
In another preferred embodiment the combined degassing and flotation
tank comprises an essentially cylindrical vertical tank , a tangentially arranged inlet ,
an outlet for gas and oil placed in the upper part of the tank, an outlet for water
placed essentially in the centre of the bottom, and an essentially concentrically
arranged vertical first baffle extending from the top of the tank leaving a passage for
water in the lower part of the tank and a passage for gas in the upper part of the tank
and an essentially concentric, cylindrical vertical inner baffle of a smaller diameter that
the first baffle and extending from the bottom of the tank leaving a passage in the top
portion of the tank.
In another preferred embodiment a filtration unit, such as an unit of the

adsorption filter type, is connected to the outlet of the combined degassing



6 and flotation tank, which enbodinments |leads to a very efficient and high
renoval of hydrocarbons fromthe water. The conbi ned degassi and
flotation tank may be particular suited for treating the matéfgph&§¥ 2805
originating fromthe well-head or from subsequent separators before said
wat er phase is discharged to the sea at offshore oil production plants.
Thus, the use of the conbi ned degassing and flotation tank in oi
production forns another preferred aspect of the invention. Brief
description of the drawings Fig 1. is a schematic section through a

conbi ned degassing and flotation tank according to the invention, Fig 2.
is a schematic section through a conbi ned degassing and flotation tank
according to the invention provided with a centrally placed screen (7) and
an outlet for sludge (8) , showng the flowin the tank, Fig 3. is a
schematic section through a conbi ned degassing and flotation tank
according to the invention where an inner cylinder (10) is placed
essentially in the upper part of the tank, |eaving an open space between
the cylinder and the to the tank, and extendin roximtely 2/3 down
ntot hend SRtetoniank AHRCH SmuAdients Ik Reiaaei ERCIAM AR GO TORVa ke ( 10
and a hgw,égg,tb@nsqurﬁ%@wa@,ate (12) placed in the [|ower part of the tank,
| eavi ng an open spate between the plate and the wall of the tank. 19 MAY
2005 WO 02/ 41965Tﬁ€§bir$®1dc0dﬁj’afs3|@ arkd QomlonSam greydie patticolgir sgitéd farhe

exper i icated in the [exa t he eff|C|enc of the

conbi ne g‘ﬁ‘ﬁ@ tes phase Bf'aﬂaBﬂg?@Hk%% ﬁ%ﬁ eag oriom §Ebs [SgRaragors

Det ai | egeﬂ?@ ShdAkARR pRAsd REdisEVEHEY %' the sea at offshore oil production plants.
Thus, the use of the combined degassing and flotation tank in oil

production forms another preferred aspect of the invention.

Brief description of the drawings

Fig 1 . is a schematic section through a combined degassing and flotation
tank according to the invention,

Fig 2. is a schematic section through a combined degassing and flotation
tank according to the invention provided with a centrally placed screen (7) and an
outlet for sludge (8) , showing the flow in the tank,

Fig 3. is a schematic section through a combined degassing and flotation
tank according to the invention where an inner cylinder (10) is placed essentially in
the upper part of the tank, leaving an open space between the cylinder and the top of
the tank, and extending approximately 2/3 down into the tank. The tank is further
provided with an inlet guide vane (11) and a horizontal circular plate (12) placed in the
lower part of the tank, leaving an open spate between the plate and the wall of the
tank.



“ The'invention is based on the recognition of 10 that flotation of oi

drops is significantly facilitated by the sinultaneously risign
bubbl es. Further as the incomng fluid in the tank accordi Egt grf)ﬁfe?ﬁﬁS

present wioMenatdesn i s conducted into an upwards spirallingciageh®ERts it

bel i eved t hat

15 due to the rotation the lighter constituents such as

drops and. gas bubbles will be forced towards the centre of the tank
the inner concentric cyllndrlcal wal | is- net where oil bubbles and gas

bubbl es wi | |

coal esce and rise due to the lower 20 density than the

surroundi ng water. $iel¢andsust yggam aimll@ngenghéavytpar texxb@slmemlat

be entrai ned

is
oi
until

Ry

BRS04 RO SR O A, 4

(1) and fal
flotation and tr@gasmbmgeaomg&émgeénm flb@atsmpetanheté/@@@ramg
and the inner congentric cylindrical. wall in the area fromthe inlet

up. . The inl et
to provide 3
gui de; vane

Yot Rtidvent it anged essentjally 30 tangentially in or
rot ati onal novenment of the watex in the tank.. An inlet

.(11). may be provided in 19 MAY 2005 WO 02/ 41965

PCT/ 1 BOL/ 01878 . 8 connection to the inlet (2) for contam nated water.

this connecti

tank i n order

10

15

20

25

30

e ui de_ vane Ls vane ranged on the wall of
O QUI chcieg % tﬁe %

cription o inven

The invention is based on the recognition. of
that flotation of oil drops is significantly
facilitated by the simultaneously rising of gas
bubbles. Further as.the incoming £luid in the tank
according to the present invention is conducted into
an upwards spiralling movement it is believed that
due to the. rotathp the lighter constltuents such as
0il drops and. gas bubbles will be forced towards the
centre of the tank wuntil the inner concentric
cylindrical wall is met where oil bubbles and gas
bubbles will coalesce .and rise due to the lower
density than the surrounding water.

Simultaneously sand and other heavy particles

that may be entrained by the inlet mizture are foxced

t ank
and
der

In
t he

towards the wall of the tank (1) and fall to the

bottom.

. Thus according to the invention a flotation and
degassing - zone is formed in the. space . between the
tank and the inner concentric cylindrical wall in the
area from the inlet and. up. .

‘The inlet f;r water 1is arrangedlﬂessentiaily
tangentially. in order to provide a <rotational
movement of the water in the tank.

- An inlet guide vane (11} may -be. provided in



the incomng water into an upward spiralling flow 5 The inlet guide vane
may be short or long extending from 30-330 of the circunf erence of the
t ank, preferred 90- 300, nore preferred 180-300, and nost A‘F’e@%@‘ﬁound

270. T LcsQui de vane is placed so that an open sp et ween
t he va@ (@{Lﬁ 5%0 and the inner concentric cylindrical wﬁ*’ﬁ*? ng;?%com ng
water is let along the vane until the end of the vane where the water
continues in a fan-like pattern, where & part of the water will be

"recircul ated"” in anot her round al ong the vane 15 whereas the renai ning of

the water escapggetPgonc 8“'%&% ngLn Lhe f)m FE 'aédﬂ@arﬁlr?%{é@nwbﬁ jo a

| arge extent determ ned i nc |nat on o t he 'vane experi hments it
has been det eEmi naui$ hacto:ameaittr_ahl eani nNodiedat igwideor vhhe vase d Svanet he

range of 5-15, 20- nor ref rred 10 and nmopst preferred approxi rrately 7.
At this incl |ﬁﬁf?8ﬂeﬁl s %® V@irlrccfﬁfafzﬁﬂ tfarrﬁgtFBn qrsdedjotg‘? nggide

si‘mul t aneous| ypwi tlmé&ainbhewatéew {$cdOarObabhbighieckd i i i ghofear ee.
The term"in connection tdo the inlet" is i ntended to nean that the

inl'et gui de vihe ilaled r angete s’c)a‘nherr\aanéoereehgrtth@n ntony ngxhendingnd
vater s pl actlorn e Tfer °srtt*’«§o“’ais=%sqs Ehaact o8 pEBFer F8ko pl ace
(he ou et okl 00puhare {1 4t A 5o Tl Bogicer 1
preferred around 270°. The inlet guide vane is placed
so that an open space is found between the vane (11)
10 and the inner concentric cylindrical wall.
The incoming water is let along the.vane until
the end of the vane where the water continues in a
_fan—like'pattern, where a partrof the water will be
“;ecirculated” in another round along the vane
15 whereas ﬁhe'_reméining' of the.iwater' eseape53 fhe‘
‘circulating. The recirculating fractipn.is‘to a large
extent determined by the inclination of. the vane. By
experiments it had been determined that a suitable

inclination for the vane is in the range of 5-15°,
20 more preferred 5~10° and most preferred approximately

7°. At this inclination a sultable recirculated
fraction 1s obtained simultaneously with that the
flow is not obstructed in a to high degree.
The term “in connection to the 1inlet” is
25 - intended to mean that the inlet guide vane is
arranged so the wvane meets the incoming water and
guides the incoming water into an upwards spiralling
flow.
The outlet for water is placed in the lower part
30 of the tank. It is preferred to place the outlet in a

location where the’ water is streaming calmly in order



' 9 to secure that no oil or gas droplets are entrained because of high

stream ng velocity. Means for establishing caln1strean1ﬂ rﬁg?
~outlet gRyyRGogsProvided in order avoid entrainment of oi Q%i;ng%?g? t he

rapid water stream These nmeans may be designed as a horlzon circul ar

pl ate | eaving an open space between the plate and the tank if the outlet

Is placed essentially in the centre of ¢he bottom or it may be designed
as an downward open ring providing 10 shelter for the outlet if the outlet

s placed as £e sRfydBr Qi il Soi ! bRE JoNGL, JAfdL 0T 2 L0C 48 gl e

tank. Dependi ng on the Iocatlon et sol er|a alling

into the bottierehset heofanhigh5 myréatimg shedgeitThe depassti derof
sl udge and sol in the |ower part of the tank is disadyantageous

t, |
as the separa?%ﬁ@g?&%%%3¥&'%ﬁLWh@tr?éﬁknﬁa?rﬁgngoﬁgF%dOHW*e?h@aﬁuﬁﬁ%t for
water (4) is ﬁ@ké@@@e@ iheordlrl RSy p@hﬂiafﬁmér'i‘@ bankdheqtabki pg solid

material mai nly be entrained by the water stream ng out ~and"t hus

renoved, . ér o’vhﬁecrétm?ad waktert satkcdan noFhepe ovicdad width hay desfifgnest

ext endi ng fron1the b utlet for water is Rlace in_a location
0

that 25 allows” dep05| 6°n%?isF&5§5 AL P3R5 ed ] 02T pPBSP IS RS t ank
with an outl ebet@pehor t&bUdgﬁatérhean@Utﬂrﬁ franks| sdgecnay Recxesi gned for

continuous or _discontinuous renoval of sludge. One or nore outlets for oi
and gas may be laced essentially in the centre of the bottom, or it
may be designed as "an downward open ring providing
10 shelter for the outlet if the outlet is placed as one
or more outlets in the lower part of the side of the
tank.
Depending on the location of the outlet the
solld material falling into the bottom of. the tank
15 may form a sludge. The deposition of sludge and solid
.‘_mat:.e‘r-ial in Ath‘e_' lower part of the-' tank -
disadvantageous as the separatlng capac:Lty of the
tank may be lowered.
If the outlgt for water (4) is placed at the
20 lowest point of the tank the falling solid material
.will_mainly be entrained by the water streaming out
and thus removed, Pprovided that said tank is nor
provided with any b_affl_es: extending_ from‘the bottom.
If the outl‘et for water is .placed in a location that
,25;allows dep051t10n of sludge it is. preferred to
_prov1de the tank w1th an outlet {8) for sludge. The
outlet for sludge may be. de31gned for continuous or
Q1$copt1nu0us removal of sludge.
One. or more outlets for oil and gas may be
.30 provided. If more thanhone“ou%let for oil and gas is
p&oﬁidedlone‘or theoe outlets»moy serve as outlet for

~ gas whereas another may serve as outlet for oil.



30 provided. If nore than one. outlet for oil and gas is provided one or
these outlets nay serve as outlet for gas whereas another%gpwﬁggf @U@s
outlet. for oil. 19 MAY 2005 WD 02/ 41965 PCT/1BOL/ 01878 I'n connecti on
with théVBl24Bi8d i nvention the term "essentially cylindriPSAVIBOHEEHS t hat
the tank is substantially circular and the top and bottomof the tank is
pl ane or curved. In use the tank is plac so 5 that the axis of the
cylinder is essentially wvertical. In one enbodinment of the invention as
shown in fig 3, the conbined flotation and degassing tank is provided

with an inner cylindg? %ﬂ%ﬁ%&lWhtbheth@ dﬁ%ﬁﬁ“ﬁar%nﬁﬁnth@ntéﬂwfIeaV|ng
an open spacey :Meeéssgﬂt§a§¥§ ?g?inﬁggc QR Q¢ Q% E ?%ggjféwther
conprising an in

et guli de Vvane ace ween and t he

i nner cyl i ndersyd€Rahenalhy amrcumen smmbajbstmepnahﬁebbmkem gifi dehevane and
the inner 15 Ilnder and a horizontal circular plate (12) IeaV|n a

passage for ) Ak b%?mB AUEROTpFAFEeEnd ithéigadkie TRTK idthd? %QWqﬁH%r (10)

i s arrangedssaHd@t pasaggxPf obk, 93k and.Wah8Ebri S jal | oyedover the top
of the cylinder. The cylinder may extend 26 approxi mat el y 1/2 - 3/4 down

into the tankveﬁﬁk¢@lably approximately 2/ 3 down the tank. The ratio of

the di aneter of the ner cyl i.nd o] ank na be_sel ected bet ween
vide limts so thatighg pa§§gb§é3Fn&ht $ F% not"F ﬁ%?gdasPFgF“?hﬁTy

fig 3, the combined flotation and degassing tank is
provided with an inner cylinder (10) placed in the

10 uppér part of the tank leaving an open space between
said cylinder and the top of the tank, and further
comprising an inlet guide wvane (11) placed between
the tank (1) and the inner cylinder (10) leaving an
open space between the inlet guide vane and the inner

15,_cyllnder and a horizontal c:.rcular plate (12} leav1ng .
S a- passage for water between the plate and the tank

The inner cylinder (10) is arranged so that
passage of oil, gas and water is allowed over the top
of the cylinder. The cylinder may extend

20 approximately 1/ - 3/4 down into the tank,
preferably approximately 2/3 down the tank.

The ratio of t_he diameter of the inner cylinder
to the tank may be selected between vide 1limits so
that the passage of water is not limited. Preferably

25- said ratio is selected between 0.3 to 0.75, more

preferred 0.4-0.6 and most preferred approximately
0.5. '

In another embodiment as shown in fig 1. and 2.,
30 a tank (1) is provided with a inlet (2) placed in the
lower part of the tank. The dinlet (2) is arranged

tangentially, ~which causes the dincoming water to



25 said ratio is selected between 0.3 to 0.75, nore preferred 0.4-0.6 and

nost preferred approximately 0.5. In another enbodi nent Lo-fig 1
and 2., 30 atank (1) is provided with a inlet (2) placéﬁéiﬁm§¥226@5mer

part ofWOWa/41%¥ak. The inlet (2) is arranged tangential | pCTABULOBT8auses .t he
i ncom ng water to 19 MAY 2005 WO 02/ 41965 PCT/1B01/01878 11 rotate in the
tank as illustrated in fig. 2. This ra;ation creates a centrifugal force
which forces the lighter oil drops to Yds a baffle. (5), where they

coal esce formng larger drops that eventually rise 5 and are gathered on

the top of tHEYakRi dbetheertae asankl Wedtradedl t he ffigt Baf fTleig5)
Here the oil g

Y La.an outlet for .oid and gas .(3). The ter is
forced down un ear’EJ?c]E:{g ???étgﬁa%f Icgnt(r%)fugr?& dfl[?rt?gt V@Encéa%%r?ﬁ s%lﬁebaf fle
and the outl etiglifef4pidnddsspshedwdiels baf bagrie) . (The waieate riisep to a
. certain level, and | eaves the tank via the outlet - (4) The baffles are
. formed essentFR§5GR AAIHAEF s 1ag9ex i Arene dihtan@vemdvusiHer Bheecl osed

by the tops 1a5n&ra£gegaeg%9ghoforﬁ ﬁe; i o-@qecﬂé.plrac%%??fﬂegwéér)x t8e

extending fromthe to the ta may be ormng a gap between
said first bafdhle @8)larthd hehéofiabtt mffdrk. (She Heresttheafdile {5) may be
formed having g yni form 20, diaeter alopg, the,total i ght of the baffle,
The water is forced down under the first baffle
(5) and up between’ said first baffle and the outlet
- 10 {4) and/or the inner baffle (6) .. The water rises to a
certain level, and _leaves the tank wvia the outlet
(4.
The baffles are formed essentially as: cylinders
open in one end and the other end closed by the top
15 or the bottom of the tank. _
- " The fir'st.‘ bafflé (5) is extending from the top
of the tank and may be placed forming a gap between
sald first baffle (5) and the top of the tank. The
first baffle (5) may be formed having a uniform
';20 diameter along the total height of the baffle, or it
may be formed having a larger diameter -in. the lower
end in order to prdvide a maximal rotational speed of
the liguid in the inlet zone.
© .. The inner baffle (6) is -extending . from the
.25 Dbottom of the. tank ahd‘is in one embodiment  formed by
an extension of the water outlet (4). In- the combined
degassing and flotation tank according - to the
invention the inner baffle (6) provides a function as
an overflow for the tank determining the water level
30 of the tank. The inner baffle (6) may - -be formed by
- the outlet pipe (4) extended to the desired water
level.



may be formed having a larger dianeter in the lower end in order to
provide a maxi mal rotational speed of the liquid in the |1ng M ﬂ he
inner baffle (6) is extending fromthe 25 bottomof the. |s in

one enbogig®@aiogsor ned by an extension of the water outhim(,@,mfsgsthe
.conbi ned degassing and flotation tank according to the invention the

I nner baffle (6) provides a function as an overflow for the tank
determning the water | evel 30 of the tabhk. The inner baffle (6) may-be
formed by the outlet pipe (4) extended to the desired water |level. 19 MAY

2005 WO 02/ 41965 PCTitBO1k01%i%faldred t #15a0r efBET egakhat thheavat ey | evel
I s predeterm ned to the sane level as the outlet for oil and gas (3) in

order to obtai RFSIEbRTPHEBHs tPefbRalsamef leivelans Fhe fmmih&thefmarrklhvm di ng

accunul ati ons gpwhigh | ead ce acity fal aration. . Between
the first baffle (g)(El an )t hgﬁ r?rgfgir q%f %ég?g? ﬁacoﬁle J1“r\JSeU|L'St eﬁerf‘?fﬁlner '
baf fl es, whi chofpmﬂerabil ygage farsmanges eamn@mcalriger@@émmla{tidsﬁn the

top and the % r’rhof thg' tgv\;I Such baffles will 10 force the water to
make extra t aV FEh B Enu®8BuwhOt REAUFEAKCAMATERY nB9T aF eRAr AbEeNgas to

escape from the vatsstpsasc cfachpald| edrar rangedagbstapt | ahly,
concentrically with the tank, and shoul d ned 15 to all ow passage

of gas in the bppéieentt) may be inserted further baffles, which

preferably are arf%nged extending alternatively from

the top and the bottom of the tank. Such baffles will

10 force the water to n@ke‘extra travels up and down the

tank, which may allow more gas to escaps from the

water phase.
Each baffle is arranged substantially
concentrically with the tank, and should be designed

15 to allow passage of gas in the upper end.

The tank is operated at low pressure in order to
let the gas escape the water phase. By low pressure
20 is meant a pressure below 10 bar, -such as less than 5
bar or even at attnospheric pressure. By such a low
pressure most of the gas will form bubbles in the
zone around the inlet (inlet zone) and will as the
0il drops be forced to the first baffle (5) where
25 they rise to the top of the tank where the gas leaves
" via the outlet for oil and gas.

The formation and rise of gas bubbles in the
inlet zone further mimics the effects created in
traditional flotation tanks where the rise of bubbles

30 of added air leads to an enhancement of the
separation of o0il from the mixture. Without wishing

to be bound by the theoxry it is believed that bubble



The tank is operated at |ow pressure in order to |et the gas escape the
wat er phase. By |ow pressure 20 is neant a pressure bel ov soh@ﬁY,Z@@ﬁh as
a

| ess thaﬂ%gy gg or even at atnospheric pressure. By such OW_ pressure
nost of "t will formbubbles in the zone around t hePSHIEAROUETR| ot
zone) and will as the oil drops be forced to the first baffle (5) where 25
they rise to the top of. the tank where tjze gas | eaves via the outlet for
oil and gas. The formation and rise of gas bubbles in the inlet zone

the 11 5e of BUBHIEL 56 or dauaa S e, 2Rst, N bl e g Bpged e

separation of ini | theomihfletn xbnee. oV t bRut vbabingd t@=fesbonad dydt he
theory it is gilieved t hat bubble 19 MAY 2005 WO 02/ 41965 PCT/1BQJ/ 01578
13 formati ontafd3&diequERiky riceCsiinge ¢ medsubbia¥entiothe 8l et

zone of the cpphiRetH89asSiNY fLotati-Qn, iecar di pg '
I nvention is .contribUt?ﬁg to tﬁgg%ur%9%?%H§ﬁfkﬂﬁghq§gg%ra??%%gagfgn
~efficiency obséfiedenne adusdrwedieneficial effect of the rising gas

bubbles it may even_be usefuyl tp inject addiifional _g in the contam nated
wat er - bef ore. enteriDr‘ll_& i%ﬁ OEL‘?hgeBS © é‘g aee%%%%‘i: nafaﬁglef 1ot &t onItank, if
the 10 amount bobbgas i tt hgaplabeeni Hd OWseltfull Sty kR dheaqgki i bga®f the
person skilled inthe art to determine the optiml &anmount of gas in a
gi ven cont ani #8Bedin the contaminated water before entering into

the combined degassing and flotation tank, if the

10 amount of gas in thé& water is low. It is within the
skills of the person skilled in the art to determine
the optimal amount of gas in a given contaminated

‘water source and to determine if injection of gas may

be advantageous in order to obtain a desired

15 cleansing.

The combined degassing and flotation tank may be
provided with a screen to remove fine particles such
as asphaltenes, from the effluent. The screen may be

20 placed integrally in the tank as  a . central
cylindrical scree; (7) forming a tube around the
outlet (4), it may be placed directly mounted to the
outlet or as a separate unit outside the tank
connected to the outlet. , ‘ L

'25 ~ In one embodimentdthe_ihner baffle (6) if .formed
by the screen (7), in which case,the_waterilével is
determined by the flow rate through the screen (7).

The screen is made as conventional screens using
known materials and designs‘fbr screens, as it will

30 be known to the person skilled in the art. .

Iin the_rcasé of a. combined degassing and

flotation tank equipped with a inner baffle (6) and a



wat er source and to determne if injection of gas may be advantageous in

order to obtain a desired 15 cleansing. The conbi ned degzﬂs@iﬁvbﬂ“ﬁr@[}[]f,
flotation tank may be provided with a screen to renove fine particles such
as asph¥@&¥ds5fromthe effluent. The screen may be 20 mcumdimiegral ly
in, the tank as , a. central «cylindrical screen (7) formng a tube around
the” outlet (4), it nmay be placed direct]y nounted to the outlet or as a
separate unit outside the tank connect dd to the outlet. 25 In one

enbodi nent the, inner baffle (6) if formed by the screen (7), in which
case the wat erc8Rfie®l | eveylirdryealer nisweeasy t hel)f | ovklreat e ttdmloughisg he

screen (7). T | a onventional .. screens usin no
material s and erg‘?éﬁﬁ]g@?%?yg%%g’gﬁ?e aswe‘iri'1 wel Iougge{)e%nﬁr{omﬁelpgv?ﬁe %r son
skilled in thensrdridh thesaigrse By ameonberedn degassishedwandinf l«iation
‘tank equi ppedgém'th a innir baf f | e(i‘G) and a fj 19 MAY ‘2005 WO 02/°41965
PCT/ | BOL/-0187& X9 egbnPlaredy fnndticc fotdeeex) tensheametilet (4)
conveniently proviged wekh,aputlet for renoval of naterial retained by
the screen (not shown in the figures) placed in the bottomnext to the

outlet (4) 5 for tHehef plewson. shhic et som shid | eot i wilhe spgrevidte
cppreciate thafsd heqarblngd degposion and 1oLl oL ee, ey dhpo o
according to the invention may be used for 2,3 or 4
phase separations where the phases may be selected
10 from: water, oil, gas and solid materials, where at
lease one of the phases are liquid under the
condition of operation.

The dimensions of the combined degassing and
flotation tank may -be selected depending on the

~ 15 amounts of water intended to be treated.  In operation

. . is has been found that the residence time in thé tank

for a ligquid to be treated may be selected between 5

and 300 seconds, preferably 5 - 150 seconds, more

preferred 10 - 60 seconds, even more preferred 10-40

20 secorids. A particular preferred residence time is
about 20 seconds. !

For the combined degassing and flotation tank’
according to the invention, an efficient flotation
volume may be calculated as the ?olﬁme of the space

25 bounded by the tank (1} and the height of the liquid
in the tank. Based on the residence time the . capacity
of the tank may be calculated e.g. a tank with a
efficient flotation volume of 1 m® and a residence
time for the liquid of 20 seconds has a capacity of

30 180 m® per hour.
The ratio of height to diameter of the tank can

be selected within wide 1limits preferably 'in the



phase separations where the phases may be selected 10 from water, oil, gas
and solid materials, where at |ease one of the phases are ng,ﬁYLﬁﬂﬁ‘i t he
condi tion of operation. The di nensions of the conbi ned degassi ng and

fl ot at i¥@ 0R/dr65 may be sel ect ed dependi ng on the 15 anoudSiBdi/oveas er _
intended to be treated. I'n operation is has been found that the residence
time in the tank for a liquid to be treated may be selected between 5 and
300 seconds, preferably 5 - 150 seconds!S nore preferred 10 - 60 seconds,
even nore preferred 10-40 20 seconds. A particular preferred residence tine

is about 20 mmuphndst For tdied D ne dtefassid o mid Iiptmi@mtank
according to the invention, }?n efficient. flotation volune M

cal cul ated as the Ure 'OFthiR e kbl s aindde BeitRn takk! Q‘§ Ja?ld t he

hei ght . of the:yld qs4-¢ n a h capacity
of the tank @ be catgusg?ggkeﬂgtega?ggk%\%eﬁh%a efr%ecrllgcg?\%& o’%g(tgﬁlon

vol-ume of 1 aftica farsk deased tamether acheaali (rorml ot 1@0s sdwondshéas a
capact 1y o hraffge et ety The (AL qolbe ot i diameie ol the |
02/ 41965 PCTRE4948,78thd5chapadiehioh: brt %a&dllmﬁﬁdore&@érgéiléé@@ail 1to
2 1. { pressure, the temperature of the 1l1iquid 'and the
presence of possib]@ corrosive chemicals in any of
the phases of the mixture.

10 In the way the combined degassing and flotation
tank is formed all surfaces are vertical or at least
having a steep inclination or subjected to a rapid
flow, which prevents deposit of solids, witﬁ the
exceptions of the surfaces in the sectors intended

15 - for collection: of - partlculate material and: sludge, |
whlch 'secto:cs also preferably have outlets for = = -
removal of these materials. Further no narrow
passages are present in the tank. Consequently there
is no place in the combined degassing and flotation

20 tank according to the invention, which is susceptible
to clogging by solid materjials. Therefore the
- combined degassinrg and flotation tank may be operated
continuously without or only with a minimal need for
maintenance. - The- nebessary maintenance -such as

.25 r-eplacement of a cylindrical screen if so 'proﬁided
can' easily be performed from the top of the tank,
which preferably is constructed to be removable. Thus
the combined degassing and flotation t_ank-waccording

- to the invention has a remarkable robustness i.e. it

30 can be run for long periods  without interruptions,
" and the -few stops' that may be’ required for

maintenance can be ,made: short.



It is within the skills of the person skilled in the art to select.
materials used for the construction of the tank based on t ; :
conditions. for the 5 intended use, such as the anounts of féqg%w@@
treat ed,wbheupgposi tion of said liquid, the selected prgesg€oigdzde
tenperature of the liquid and the presence of possible corrosive chemcals
in any of the phases of the mxture. 10 In the way the conbi ned degassing

and flotation tank is forned all surfacé& are vertical or at |east ‘having
a steep inclination or subjected to a rapid flow, which prevents deposit

of solids, with the TixCepiyRNS cabakhe ySUdagtARdd) thesectpss iptended 15
for collection of particulate material and sludge, which sectors also

preferably haRrREdiRiad s smace r émsvakhef rolesstmesericf s theur compimed nar r ow

passages are Eggs;{g t an ) uently there _i,s no place_in the
“conbi-ned dégagl ng alnﬂaé],f I %?15%1 o%laggﬁgﬁﬁ acnccacl)"?j(d'i ng r8*ERBY n\%‘é’ntiﬁlﬁ? whi ch
i s- suscepti bl eintentcliayginageby ol patr-tbterdnl suifber eber axddheat coabi ned
degassing and flotatiqn tank may be operated contjnuously wi thout or only
with a m ni felSHER P&ﬂ HEFHF@na%‘&%‘? e PreteddRAARGHIMR cRARBECED8h as 25

repl acement ofpw@-iyd# Ndfd cal sscpeegp | p .dad n ily,be rformed
fromthe top of the tank, W?]i ch »pr ef g?%& ygﬁgtggnsﬁgctggét ox?)e ?gﬁovabl e.

Thus the contifirdnaelprsiing pmnd otetiaoed t ank thecoret nigedt obebausavent i on
res 2 Lo katle LEBEeIn S {50 SaeBEl s o ORIl L hout
even stricter than- on traditional oil production
10 platforms and the capacity for maintenance may be
lower.

Additives such as flocculants may also be added
to the water before entering into the combined
degassing and flotation tank according to the

~ 15 invention in order . to - improve ‘the cleaning
'efficieth; | | | -

In use the combined degassing and flotation Eank
according to the invention routinely reduces the oil
content of an oil/water mixture to 20 mg/l or less

20. starting from sevefal hundred mg/l e.g. 200-800 mg/l.

Full-scale tests {(more that 150 m®*/h) have shown
that the oil content can be lowered from several
‘thousand ppm down to approximately 10 ppm and leaving
the water essentially free of gas

25 In a preferred embodiment the combined degassing
~ - and flotation tank is used in combination with a
filtration -unit, preferably of the adsorption/
absorption type, which filtration unit may further

- reduce the .o0il content of the effluent water. A

30 particular suited filtration unit for such a
combination is the filtration unit disclosed in the

European Patent application No. 00610080.4. Starting



mai ht enance can be made short. 1 g MAY 2005 WO 02/41965 PCT/1BOL/ 01878 16

The hi gh capacity conbined with the small occupi ed space ‘]ang,h‘é 70B%st ness
of the i 5&1 degassing and flotation tank according to the invention
makes ig‘? {]1 lar suited for use at off 5 shore oil plHBOYPERE as ol
production platforns. Further it is also well suited for use in oil
production in plants |ocated on the seajped, because at such a |ocation
the constraints on space nmay be even stricter than- on traditional oil

production 10 platfornms .and th apacity for nmaintenance | ower .
R &1 ves suchZal b oid oas ey o Gt RIdean e SRR v rS et BB

entering int optecerydied pdedassing agd fdaiA i Ak haaeedignt 0 the
15 invention in order to inprove the cleaning efficiency” In use. the

conbi ned degassinigndnd td ofl&sisonthank 2Gicew/di ngftert h&henvesmbdmedout i nel y

reduces the oij_ t_o oillwater mxture tgo 2 /1.0r less 20
starting fromdse(g?—’%(r)sg'ltn uar%éegﬂﬁgfi:l%?g. aﬁg]O?§ ‘arrgil?ﬁ“.:ghggl'lr-e%&ﬁté‘opest s
(nmore that 35@onBEh)mfave showesd hatrckhe @hé cONt@it Lem hailtowesagd from
several = thousand ppm down to approximately 10 ppm and | eaving the water
essential |y fr&tdhnedas by opta » e rhed Se nBRli Eﬁéﬂth t Herew@bPHEd iFegassi ng
and flotationtank s desed in combination with a

Even though the combined degassing and flotation

tank has been .described mainly with respect to uses

10 in o0il production the invention is not limited to

such uses but can be used within a broad range of

industries where separations of a liquid mixture of

water, a-liquid insoluble in water and a gas takes
place.

.15 . Now the invention is described by an example,

o which. should not be - regarded__és 'limiting3 for the

invention.

EXAMPLES
20

Example 1 _
A combined degassing and  flotation  tank
corresponding to figure 2, having a,rdié.rﬁéj:e_r of 500
025 mm and a héig_ht of 1200 mm and an efficient flotation
vélume, of 7125 litre, was tested .on water phase
efflﬁent from a second step. oil separator from a
commercial oil productionrplatform. The sample water
contained varying amounts of oil and gas in the range
30 equivalent to approximately 50 - 200 mg. hydrocarbon
per litre. The intake varied between 1.8 and 9.5 m’

/h.



filtration unit, preferably of the adsorption/ absorption type, which"
filtration unit may further reduce the oil content of th fidl ter.
A 30 particular suited filtration unit for such a conbi ngtgow}%\f?%(}?
filtrati 80 W1P64i scl osed in the European Patent appli capCoaBiNmis?s

.00610080. 4. Starting 19 MAY 2005 WO 02/ 41965 PCT/|1BQJ/ 01878 17 froman

oi |l /gas/water m xture containing 400-800 ng hydrocarbons per litre, a
reducti on of hydrocarbon content to | ess!& han” 20 ng/l after, the conbined
degassing and flotation tank and a further reduction 5 to 5 ng/1 or |ess
after the filtrati onThei towlgput r vateneloormiobidi apgrowiimatefllye 10 ghg

t hroughput is jntained. Even ithough the_conbi ned degassing and f]otation
tank has been 5@? G5EE Fhi REY V\*t':t' ‘geé’ﬁectletsé'us 4YiR9 iTeDY | YPr o8bEti on

the invention iskpetindntd edels@ S¥gRnUSES bﬂ?/i@“ bgeUsgdrW-t BhRya Broad
range of " industries where separations of a lN-quid mxture of water, ‘a
liqui d i-nsol ublE-93ningt eralritl st edsasakesceplitage. MBiNevatiheni nemaviedn i s

descri bed bysara,aesxaé%é ; Weisghd?‘uo t he reqgarded as liggtin % r the
i nvention. EXAMPLES JJ(e)n%xarrpl e A%%n‘%%ﬁ? l&beé%ss]?% Vand fSIrBIotaa?‘?o 8t ank
The actual data is shown in fig. 4, which is a
graph showing the concentrations of hydrocarbons in
the inlet and the effluent stream of the combined
10 degassing and flotation tank measured at regular

intervals during the experiment.

Example 2

7.15 i . :

" A. combined degassing and flotation-tank waé'&esigned
essentially as depicted in figure 3 ‘having the
following dimensions:

Height 2530 mu
20 Diameter of gank 1130 mm
Diameter of inner cylinder appx. 500 mm
And the inner cylinder extending approximately 2/3
‘down into the tank. '
25

This combined degassing and flotation tank was run in

a full scale with an inlet of 150 m3/h.

The plant was operated continuous with out breaks in
30 more that 6 months with an inlet of water
contaminated with approximately 200-600 “ppm

hydrocarbonaceous oil\ and gas and an outlet



- corresponding to figure 2, having a. dianeter of 500 25 nmm and a hei ght of
1200 mm and an efficient flotation volunme of 125 litre, gtﬁ%%ydzgp wat er
phase effluent froma. second step. oil separator froma oi |
product xRPeRlREf orm The sanple water contai ned varylngdqﬂpﬂﬁ% Jﬁ oi I and
gas in the range 30 equivalent to approximately, 50 - ocar bon
per litre. The intake varied between. 1.8 and 9.5 nB 19 NRY 2005 WO
02/ 41965 PCT/1B01/01878 18 The out put mater contained apprOX|nater 20 ny
hydr ocarbon per litre or less, during nost of the experinents |ess than 20
ng/ 1. The effieh€Aeningf 5- qbe?Ehng cal cul ated as percentage hydrocarbon
removed 5 was during nmbst of e experinent between 80 and 90 o The actual
data is shown in fig. 4, which is a .graph showi ng the concentrations of

hydr ocar bons | the inlet an ffluent streamof the c in 0
degassi ng andbgﬁgta??%%ytéﬁﬁl ?Féﬁhlg rqqﬁQHW%J§“33} %&§h1
experiment. E&&@Ehgli’xg 15f&1c§.@?&‘8 e%s@.%ﬁ.sﬁalﬂgy angithghat ﬂféetcfimﬁfdllas
desi gned essenti all depi ct ed |n figure 3 having the follow ng

di nensi-ons:3 HéNGRETE Benﬁﬁw prepkandiay roflintgnands8d mm



D anmeter of inner cylinder appx. 500 nm And the inner cylinder extending

approximately 2/3 down into the tank. 25 This conbi ned deggs I&]/ﬂ:\\?%hﬂ
flotation tank was run in a full scale with an inlet of 15 @B s 5

pl ant was operated continuous with out breaks in 30 nore that 6 nonths
with an inlet of water contam nated with approxi mately 200-600 ppm

hydr ocar bonaceous oil and gas and an outlet 19 MAY 2005 WO 02/ 41965
PCT/ 1 BOL/ 01878 19 containing 5-10 ppm This study confirms the high

t hroughput with high cleansing efficiency essentially without need for 5
intermttently breaks for maintenance. 19 MAY 2005 20 CLAIMS 1. Conbined
degassing and flotation tank conprisi n@ban essentially cylindrical
vertical tank, a tangentially arranged inlet , at |east one outlet for gas
and oil in the upper part of the tank, an outlet for water placed in the

| ower part of the tank, and an inner concentric cylindrical wall formng a
flotati on and degassi ng zone between 5@1@/‘ i nner concentric wall and the
wal | of the tank in the upper part of fank. 2. Conbi ned degassi ng and
flotation tank according to claim1, where the concentric cylindrical wall
is formed as an inner cylinder placed in the upper part of the tank

| eavi ng an dpen $jmeckinedtdagassiw andyflotatien tankl cohprisb af essentiadliyk, and

further. conprising an inlet quide vane plac bet ween the.tank and the.

ner - eyl veralink areadeni i tEmsiaRn . ahlboRhias Shyel i and She

inl et gyirteyyiart 8Mfe tank, an outlet for water placed in the lower part of the tank, and
an inner concentric cylindrical wall forming a flotation and degassing zone between said

inner concentric wall and the wall of the tank in the upper part of the tank.

2. Combined degassing and flotation tank according to claim 1, where
the concentric cylindrical wall is formed as an inner cylinder placed in the upper part of
the tank leaving an open space between said cylinder and the top of the tank, and
further comprising an inlet guide vane placed between the tank and the inner cylinder
leaving an open space between the inner cylinder and the inlet guide vane , and

means for establishing calm streaming around the outlet for water.

3. Combined degassing and flotation tank according to claim 2, where the

inner cylinder is extending approximately 2/3 down into the tank.

4, Combined degassing and flotation tank according to claim 2-3, where the

inlet guide vane has an upward inclination of approximately 7 °.

5. Combined degassing and flotation tank according to any of claim 2-4,

where the means for means for establishing calm streaming around the



means for establishing calmstream ng around the outlet for water. 3.

Conbi ned degassing and flotation tank according to claim?2

i nner cylinder is extending approximately 2/3 down into thg @hﬁﬂ§W}éUU5
Combi ned degassing and flotation tank according to claim2-3, where the
inl et guide vane has an upward inclination of approximately 7 . 5. Conbi ned
degassing and flotation tank according to any of claim2-4, where the
means for means for establishing cal mstream ng around the 19 MAY 2005 21
outlet for water, is shaped as a horizontal circular plate or as a downward
open ring around the outlet for water. 6. Conbi ned degassing and flotation
tank according to claim11, conprising & essentially cylindrical vertical
tank , a tangentially arranged inlet , an outlet for gas and oil placed in
t he upper part of the tank, an outlet for water placed essentially in the
centre of the bottom and at |east one essentially concentric arranged
vertical first baffle  extending fromthe top of the t nk | eayi a passage
f or vvat%'r' ‘?n? Metel ieshapad as e origontah RCUAP A, 25 S5 @wwwaﬁ pen fn upper
part of ﬁ@%uléﬂﬂmﬁka&ﬁaSt one essentially concentric, cylindrica
vertica smal | er di ameter than the at |east one baffle and

ext endi ng fronlthe bottom of the tank | eaving a passage in the top portion

f the t . 7. Lo flot t' di I
6, Turther Bonp oBAROAACARE0a G A RIRRIAER 2ERAYIR FLRRERL SWTRSRGL he
i nl et 'aﬁaé’és@ﬁtlélﬂ/ &H’iﬁﬂnca’lﬁé‘iﬁ‘cé?%m@eé‘térib%n‘tnﬂl'lﬁérréHgé’c? i@ CarPOGtdtMRr gk St

baffle . moi ned degassing and flotation tank according to claim 6-7,
wher ei andtmbplamﬂam thefufpper partrd the tank, ensiutlat citbr whter pladeast esiaantiww wrtheg.

Combi ned and flo n tank accordin m 6- 8 er
conpr | PRS2 BictRoang Bt B! Rae Bvemay sPaCia S Aranosiy et bime
degasseﬂmnwb froRitABIteH of KAk 1A HhH8 PR s8H@ R \BateW‘}?ﬂﬁ IB\nfelﬁg arti oTes
baffle is formed be a vertical cylindrical Screen . 5
tank and a passage for gas in the upper part of the tank, and at Ieast one essentially
concentric, cylindrical vertical baffle of smaller diameter than the at least one baffle
and extending from the bottom of the tank leaving a passage in the top portion of the

tank.

7. Combined degassing and flotation tank according to claim 6, further
comprising an inlet guide vane placed in connection with the inlet leaving an open

space between the inlet guide vane and the first baffle .

8. Combined degassing and flotation tank according to claim 6-7, wherein

the inner baffle forms an extension of the outlet for water.

9. Combined degassing and flotation tank according to claim 6-8, further

comprising a screen for retaining particulate material.

10. Combined degassing and flotation tank according to claim 9, wherein the

inner baffle is formed be a vertical cylindrical screen .



22 11. Conbi ned degassing and flotation tank according to claim9-10,

further conprising an outlet for solid material retained b h r .
12. Conbi ned degassing and flotation tank according to any ﬁfgcma’%ﬁm,

further conprising an outlet for sludge arranged in the | owest part of the
tank. 13. Use of a conbined degassing and flotation tank according to any
of claim 1-12 for separation of hydrocarbonaceous oil and gas from water.
14. Use according to claim 13, where additional gas is injected into the
i ncom ng wat er conprising hydrocarbonaceous oil and gas before entering the
tank. 15. Use according to claim 13-14, where a flocculant is injected
into the incom ng water stream before @@tering the tank. 16. Use according
to claim13-15, in oil production at sea |evel or at sea bed Ilevel. 17.
Use according to clainms 13-16, in conbination with a filtration unit
connected to the outlet for water of said tank. 18. Use according to claim
16 or 17, for treating water fromwhich the main cPortion of oil and gas

i

has been reddvedGorekingd slegapsing anddistatinntankeasgeraing to claim 9-10, further

comprising an outlet for solid material retained by the screen .

12. Combined degassing and flotation tank according to any of claim 1-11,

further comprising an outlet for sludge arranged in the lowest part of the tank.

13.  Use of a combined degassing and flotation tank according to any of claim

1-12 for separation of hydrocarbonaceous oil and gas from water.

14.  Use according to claim 13, where additional gas is injected into the

incoming water comprising hydrocarbonaceous oil and gas before entering the tank.

15.  Use according to claim 13-14, where a flocculant is injected into the

incoming water stream before entering the tank.

16.  Use according to claim 13-15, in oil production at sea level or at sea bed

level.

17.  Use according to claims 13-16, in combination with a filtration unit

connected to the outlet for water of said tank.

18.  Use according to claim 16 or 17, for treating water from which the main

portion of oil and gas has been removed previously by conventional means.



