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1 ENCLOSURE CONTAINING A GRANULAR BED AND A
DISTRIBUTION OF A GASEOUS PHASE AND A LIQUID PHASE
FLOWING ACCORDING TO AN ASCENDING FLOW IN SAID
ENCLOSURE The present invention relates to an enclosure (or reactor)
containing a granular bed and with a digtribution of a gas phase and of a
liquid phase flowing according to an ascending flow in said enclosure. 5It
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more particularly relates to a sy@l\éﬂ‘8§ﬁéﬁ%lly arranged within the

enclosure and allowing separation of the liquid and gas phases, as well as
distrinupesecat this:grs andeohshis diquichio therdawsy pafbpitpis SAGIRSWE and
Wi thr e €listoi tacioie ve aganphasecint ofe- lkpidheset fasanatdigditeflowwn ascending
BACKGRGWMBEuGF THE INVENTION It is widely known that, in the
enclosure type with a fixed catalyst bed, it is necessary to distribute as

hormagst@?&;%ﬁa&%%&@@ APRANRASE &%ﬁﬁ@ﬁ'@% s g phase 151t

is also necessary to provide the most even an orm ution

peasitike Uthe seuivyaphasemelfalionguthersarisisegiion of the enclosure
S0 as to optimize gasliquid contact in the enclosure and to operate the

vau?uglozrgnes of th S %r}closur% in Sf%lersnugstan 1aI% |derg ﬂ%ner As it is q
KnowA (A the Art TS Hgtbi B EE e A aaﬁ% Varbus Mespgosure an

allowing separation of the liquid and gas phases, as well as distribution of this gas and of
this liquid in the lower part of this enclosure in order to achieve an ascending co-

current gas and liquid flow.

BACKGROUND OF THE INVENTION

It is widely known that, in the enclosure type with a fixed catalyst bed, it is necessary

to distribute as homogeneously as possible the gas phase as well as the liquid phase

It is also necessary to provide the most even and uniform distribution possible of
these two phases all along the frontal section of the enclosure so as to optimize gasliquid
contact in the enclosure and to operate the various zones of this enclosure in a substantially

identical manner.

As it is known in the art, this distribution can be achieved by various means,

notably using a perforated distribution plate equipped with vertical chimneys. This allows
the gas to be distributed through the perforations of the plate and the liquid through the

chimneys, as described in detail in patent DE-1,933,857.
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20 notably using a perforated distribution plate equipped with vertical
chimneys. This allows the gas to be distributed through the perforations of
the plate and the liquid through the chimneys, as described in detail in
patent DE-1,933,857. 2 There is also a known enclosure comprising a
gas and liquid supply where the gas and the liquid are introduced together
through a line arranged at the bottom of the enclosure. This enclosure
also comprises a chimney distributor arranged all along the cross-section
thereof and allowing the gas and the liquid to be distributed. 5This type of

enclqQsure, althoygh techn cally interesting because of the use of a single

U DR HS AR R ADEM S SRUT BT RRS eR RO LR EREY "Rt it s and

as.and the liquid are fed jnto the enclasure in form of a mixture and thi
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orly the

ecause the gas is p ISpersead over ﬂ1e Cross-sectuon o

BGOBHIE. ARG 9SSR ORNaRILLSES AL e centre thereof: This
- é e IStri

disturbs the gas-liquid interface below the ution plate and leads to a
poor gas distribution below the plate. Furthermore, gas can possibly enter
the TSRS shfosirealbayeh tsehaicaliy interesing hesartard &f\iw&f
distribution with the presence of a larger proportion of this gas in the

LR SRR Enss Be pigtdnvolyripiis sartisistabitidis whekto overcome the

aforementioned drawbacks by means of an enclosure with a catalyst bed
comprisintha ggpaddme Basphasedshpaiiiienpysiem aleybid tniabtaihd this
gas phase evenly distributed all along the section of the enclosure
introduction generates disturbances in the gas-liquid interface present below the chimney

distributor.

Besides, operation is not optimized because the gas is poorly dispersed over the
cross-section of the enclosure, and a gas column generally rises at the centre thereof:
This disturbs the gas-liquid interface below the distribution plate and leads to a poor gas

distribution below the plate.

Furthermore, gas can possibly enter the chimneys and, in case of a gas column,

there will be a bad gas distribution with the presence of a larger proportion of this gas in

the central zone of the plate.

The present invention aims to overcome the aforementioned drawbacks by means of an
enclosure with a catalyst bed comprising a liquid and gas phase separation system allowing
to obtain a gas phase evenly distributed all along the section of the enclosure

that does not disturb the gas-liquid interface.
SUMMARY OF THE INVENTION

The present invention therefore relates to an enclosure comprising at least one packed
bed and means for delivering at the bottom of the enclosure a mixture of a liquid
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20 that does not disturb the gas-liquid interface. SUMMARY OF THE
INVENTION The present invention therefore relates to an enclosure
comprising at least one packed bed and means for delivering at the
bottom of the enclosure a mixture of a liquid 3 and of a gas, characterized
in that the enclosure comprises a systeyn for separating the liquid phase
and the gas phase of said mixture, in that the system is arranged between
the bed and said mixture supply means and in that said system comprises
a housing including flow means for the degassed liquid and discharge
mean afor the disen%ag d 5gas housin%gg:an comprise holes on the

. Th
periphér&f \Slilaﬁ]i1 &Hes oﬁ%ﬁgaaé%eagggasﬁﬁeufé’ P Th%i'jaﬁ TS HBLRLRG, the
il a%WagQ%gdnt}%agaassr];%g]s%rgfe.‘%ﬂqr}l?(g}x%a?natﬂgt 't'g%‘éégs?ee tg%ﬁggﬁﬁa?gégn the

reasing means omprise a plate arrange 0S
eliveny. g s TE}? housing.can, comprise a supply line grranged .
R R 5 R R e

ABNSINGL£30,RIRLRR A A% FIETRIAR WG, S RUSIGRIESSHLE drop
creation means. 15The pressure drop creation means can %émprlse at
Ledgst one lateral opening on the line

The housing can comprise holes on the peripheral wall thereof for the degassed liquid
to flow through.
The housing can comprise means for increasing the gas and liquid separation.

The increasing means can comprise a plate arranged opposite the mixture delivery

means.

The housing can comprise a supply line arranged inside said housing and connected to

the mixture delivery means.

The housing can comprise a gas discharge line comprising pressure drop creation

means.

The pressure drop creation means can comprise at least one lateral opening on the

line.

One end of the discharge line can be arranged inside the housing and the at least one

lateral opening can be arranged on said other end.

The pressure drop creation means can comprise a decrease in the section of the

discharge line.

The housing can comprise a disengaged gas dispatcher allowing this gas to be

distributed all along the section of the enclosure.




10

15

20

One end of the discharge line can be arranged inside the housing and the
at least one lateral opening can be arranged on said other end. The
pressure drop creation means can comprise a decrease in the section of
the 20 discharge line. The housing can comprise a disengaged gas
dispatcher allowing this gas to be dist#ibuted all along the section of the
enclosure. The dispatcher can comprise at least one radial arm provided
with gas diffusion nozzles. The enclosure can comprise a substantially
horizontal plate occupying the entire section of the enclosure, hollow

tubes r te erforations 2R ded this

O S R R Ay R
relates to a method intended for hydrotreatment of a fluid feedstock or for
catalytic treatment of distillates using the enclosure according to the
invéheierrl BRIEADEEOR] PTORNORY o onuy ENEIGNMOQ he citiatavetion of
and advantages of the invention will be clear from reading the description
theraglparedioboruyirairsirohrirahatidelakarbher foyiirreference to the
accompanyln figures wherein: - Figure | is a partial axial sectional view of
PRV IR RIS EPES TP ASTAG e PHgRéRt gfierrEsaiteetaccording to the
invention, 15- Figure 2 is a larger-scale detail view in axial section of the
phase sepaistifsoSyeiemdOf hight@intkiged Qoxal'ﬁh%ﬂ@zmﬁé’npﬁf tiahaxiRkdstock or
sectional view of a variant of an enclosure comprising the phase
feepaigtio faystamn ot asadhe sveRiteAccording to the invention.

BRIEF DESCRIPTION OF THE INVENTION

Other features and advantages of the invention will be clear from reading the

description hereafter, given by way of non limitative example, with reference to the

accompanying figures wherein:

- Figure | is a partial axial sectional view of an enclosure comprising the phase separation

system according to the invention,

- Figure 2 is a larger-scale detail view in axial section of the phase separation system of Figure

1,

- Figure .3 is another partial axial sectional view of a variant of an enclosure comprising the

phase separation system according to the invention,

- Figure 4 is a diagram illustrating the operating conditions of the separator with the gas

flow rate Qgaz and the liquid flow rate Qlig according to an example corresponding to the

enclosure of Figure .3,

- Figure 5 is a partial axial sectional view of another enclosure comprising another variant of

the phase separation system according to the invention, and
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- Figure 4 is a diagram illustrating the operating conditions of the
separator with the gas 20flow rate Qgaz and the liquid flow rate Qliq
according to an example corresponding to the enclosure of Figure 3, -
Figure 5 is a partial axial sectional view of another enclosure comprising
another variant of the phase separatios system according to the invention,
and 5 - Figure 6 is a detail view in axial section of the phase separation
system according to a variant of Figure 2 DETAILED DESCRIPTION
Figure 1 shows a closed enclosure 10, generally of vertical elongate

t h 5that om| r| es nth art thereof means for
D B e R R AP Ol e e

Yaabetinfeterred to as granular bed is a set of solid particles having
the shape of grains whose dimensions are of the order of some
millimeters and having advantageously a catalytic activity allowing to form
a catalyst bed. 10This bedETddiFREEFCRIBTENEr part of this enclosure
by a transverse perforated support 14 that is an-anged at a distance from

botteiguka ehihe caelRawRBAANA! SXER &ﬁ%&%@%@@tﬁ/ﬂéﬂ#&&fe

the enclosure. The open-worked spaces of the perforated support are
theictoptraistisay do wipenfantivasstigeans thesparyitgprbditdisgyod shadlanallowing
passage of all gases and liquids. 15It is of course clear that the term

h &8 Al gasbengissles|bedd 26 tbatotufersedgo as granular bed is a set of solid

particles having the shape of grains whose dimensions are of the order of some millimeters

and having advantageously a catalytic activity allowing to form a catalyst bed.

This bed is delimited in the lower part of this enclosure by a transverse perforated

support 14 that is arranged at a distance from bottom 16 of the enclosure and that extends to
the peripheral wall 18 of the enclosure. The open-worked spaces of the perforated support
are such that they do not allow passage of the particles, but they do allow passage of all

gases and liquids.

It is of course clear that the term enclosure used above relates to the columns as

well as the reactors.

Similarly, the term catalyst relates to the fresh catalyst as well as the regenerated

catalyst.

The enclosure compnses in the bottom thereof, preferably in the median zone

thereof, a line 20 delivering a mixture of a gas phase and of a liquid phase (or feedstock).
Advantageously, the gas phase comprises at least partly hydrogen, whereas the liquid phase

essentially comprises hydrocarbons. The mixture can possibly comprise




well as the reactors. Similarly, the term catalyst relates to the fresh
catalyst as well as the regenerated catalyst. The enclosure compnses in
the bottom thereof, preferably in the median zone 20 thereof, a line 20
delivering a mixture of a gas phase and of a liquid phase (or feedstock).
Advantageously, the gas phase comp%ises at least partly hydrogen,
whereas the liquid phase essentially comprises hydrocarbons. The
mixture can possibly comprise 6 other phases such as water with air or
oxygen, a hydrocarbon or hydrocarbons with air or oxygen A system 22
allowing to separate and to distribute the phases contained in the mixture
felepirplensbresediclo sater iwithay areygen ahydrie bt o i sybtamviding or
Sreferred to as decanter in the description hereafter, As illustrated in
migere 2, decanter 22 comprises a tubular housing 24 of generally -
elongate shape in the direction of the enclosure, whose cross-section is
prefergbibnsmallinthandhe eFas srReeti@nughiii e pelRsUES AW ROSR mixture
height is less than the height between bottom 16 of the enclosure and
RO 4ndesTIoSsHRMSIRGNER R iBRSHBt SR iathnChsaar peripheral
wall 26 delimited by a lower end wall 28 resting against bottom 16 of the

5 refelestyesalachaerupprrdendipith Beraiferdistance from support 14, The
peripheral wall is fitted, in the vicinity of lower wall 28, with holes 32
allowing to provide communication between the inside of the housing and

the DOHAMALING FRERCOUUGHENISEHRIFRAS ABYANRGRILSM YW erally

distributed circumferentially all along the peripheral wall of the housing.

Bapdesihie Gradaibales shewedndhedidmse ete cRhalas Highaller

shape and layout, such as oblong, square, rectangular holes, etc"

tﬁﬁfﬁﬂgmaémeﬁi@ﬁ{msoesnemsmergi@tiwﬂo@ theaeRaE Mds Bkth&ght between
ousing,

bottom 16 of the enclosure and support 14,

10 TIns housing comprises a substantially circular peripheral wall 26 delimited by a

lower end wall 28 resting against bottom 16 of the enclosure and an upper end wall 30 at a

distance from support 14,

The peripheral wall is fitted, in the vicinity of lower wall 28, with holes 32 allowing to
provide communication between the inside of the housing and the bottom of the
15  enclosure, These holes are advantageously evenly distributed circumferentially all along
the peripheral wall of the housing. Besides the circular holes shown in the figure, there can
be holes of any shape and layout, such as oblong, square, rectangular holes, etc" arranged

symmetrically or not in relation to the general axis of the housing,

Lower wall 28 of the housing carries a bore 34, preferably circular and coaxial to
20  the general axis of the housing, allowing sealed communication with supply line 20 of the
enclosure and wherein a substantially vertical supply pipe 36 whose end 38 is arranged at a

distance from upper wall 30 is tightly connected,
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Lower wall 28 of the housing carries a bore 34, preferably circular and
coaxial to 20 the general axis of the housing, allowing sealed
communication with supply line 20 of the enclosure and wherein a
substantially vertical supply pipe 36 whose end 38 is arranged at a

distance from upper wall 30 is tightly connected, 7 Possibly, contrary to
what is illustrated in Figure 2, the sections ofline 20, of bore 34 and of pipe
36 can be identical so as to limit pressure drops. Upper wall 30 of the
housing comprises an orifice 40 of circular shape, advantageously coaxial

to that of bore 34. Tills orifice provides sealed communication 5with a
dis€hsmbly pigerdd whdse inldestratisl fodadei Rsitesthgohoofing 20 liHoeirig

at a distance from end 38 of supply pipe 36 and whose outlet 46 is at a

s edmere fropasbpidenticd sThetpdimbbrhesdisdteasge pipe arranged inside

the housing comprises, on the peripheral wall thereof, at least one lateral
opeRipg 48 hersr idapmink aovsstical slok-grdenslingifram gﬂ%e"’éd@%ageously
ending before upper wall 30, whose dimensions and layout 10allow to
SRMBARIEsSIR dUopifeuiRgpevakdestsiRashinuthegascription

hereafter. Advantageously, as illustrated in Figure 2, the housing

VEEHP BCRarae il 107 inBoeasing theisepaialianspbthe gassaRdafiib®eing at a
liquid. These means include a horizontal plate 50, referred to as splitter
pliatence/fieh eadt3saf migilyigips sisohbrgegpipatdiehile pratentelyrelnsiiport
this inlet The surface area of this plate, preferably of circular shape, 15is
ddchitirapiie dfedtiodiahtingepiape carangayénfidenttrelnasigncofphide38 @f the
pipe 36 to tile total section of the enclosure. This plate can be perforated
orhighesatheathdipedf at deateous intaal beesolgl48shitesinafiadhinftlaeviigiee . slot
In the latter configuration, the peripheral edge of this plate is at a distance
froandirgifigiéntst treapé Aptingdicfpat! widiewhd Bdinghsee dintensitosaad layout
circular circulation passage 51 20During operation, the mixture of gas and

afigeridrfergativ oRigHr ga Y ferdz@enasdchsrdied e Secerifiohescalier.
through end 38 of this pipe while contacting splitter plate 50. After this
intiQeldatioBo il iauidafile Mikkie MaNeadiN AN Ib PAREDHB IR IS
of lower wall 28 with a sufficiently low descent velocity to allow tile gas

tuglasHiondiseRg agedndaim dike ligiuitd tonBnmdavardsuir Wesiasianefe so,
upper wall 30 ’

referred to as splitter plate, which rests on inlet 44 of discharge pipe 42 while preferably

closing this inlet The surface area of this plate, preferably of circular shape,

is such that the section of the plate can range from the section of end 38 of pipe 36 to tile
total section of the enclosure. This plate can be perforated or have the shape of a grate, or
it can be solid, as illustrated in the figure. In the latter configuration, the peripheral edge of
this plate is at a distance from tile inside of tile peripheral wall of tile housing so as to

allow a circular circulation passage 52.

During operation, the mixture of gas and liquid fed tlrrough supply line 20 enters

intake pipe 36 and flows out through end 38 of this pipe while contacting splitter plate 50.
After this introduction, tile liquid of tile mixture moves through gravity in the direction of
lower wall 28 with a sufficiently low descent velocity to allow tile gas bubbles G

disengaged from tile liquid to flow upwards in tile direction of upper wall 30
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8 through passage 52. Preferably, the descent velocity of the liquid ranges
between 0.4 and 005 m/s to allow total decantation of the liquid before it
leaves the housing. It can be noted that, under the effect of the impact of
the mixture on the splitter plate, the gas bubbles separate from the
mixture even more rapidly and in a larger proportion. A 5 separation of the
phases of this mixture thus occurs, with a liquid phase (an-ow L)
predominantly containing liquid and a gas phase predominantly containing
gas disengaged from the liquid. The degassed liquid phase, i.e. freed of

I toft I housing,24 th les 3 d enters th
B B S T R U R IR S Bt
t()%%tgx?sqg %ﬁ'{?\g %n,ﬁ IPeEm & aso%ﬁgig nu%l b%ié?ﬁt%@gx%’s%aélh%%sé\é@ Gt can

elimiting a gas-liquid interface . S cushion can be achie

g@mé& {958‘491%“&,@5%%‘8{‘8%8& %&%g}ﬁ i, digsharg %ﬂpﬁlf‘g Iﬁ?t%%a . the gas

Imensions and number are dete y the person s e art'in

QUL ETGAtE RoRI BRS TG (lroR it the ARk %&%fmg;gertpfeﬁg%&lgﬁgA

must allow to create a 15sufficiently thick cushion layer t0 p ntt

degagsadiqhid frgsbsing:sugkes intR.Ripe 42 Whils 96}%3%}% O;&gégy%ow L)

these slots 48 "Thus, after decantation of the mixture fe

B@é&ﬁiﬂﬁméﬁ‘@ecfﬁmﬂﬁ%algﬁ%ﬁ@ﬁd'iqu@as%ﬁf&‘s@*ﬂ%&%%ﬂtﬁ}ﬁ'@%&%ﬁ I gas

plate 50, which is discharged to the bottom of the enclosure through holes

AcapsbaddrsPifaIrR@Iming a gas cushion 54, preferably 20 located
above plate 50, which is discharged through slots 48 and circulates in

discharge pipe 42 towards outlet 46 thereof This disengaged gas .

ol St R LSS o et ol e wath ol W v o chdtine 24
ompyisi as.and liguid distribufign plate (Figure 3), or with an

téﬁoc"} sﬁngggr%%r}%leﬁlgegﬂ%/eg%%% grE%Fa%%ciS? fe catalyst bed (Figure 5).

9
Gas bubbles G gather at the level of the upper part of the housing and form a gas

cushion 54 below upper wall 30 while delimiting a gas-liquid interface 56. This gas
cushion can be achieved notably through the presence of slots 48 in discharge pipe 42
whose dimensions and number are determined by the person skilled in the art in order
to create a pressure drop with the gas. Furthermore, these slots must allow to create a
sufficiently thick cushion layer to prevent the degassed liquid from being sucked into

pipe 42 while passing through these slots 48

Thus, after decantation of the mixture fed into the housing, there remains a gas-free
liquid, preferably located below splitter plate 50, which is discharged to the bottom of
the enclosure through holes 32, and a gas phase forming a gas cushion 54, preferably
located above plate 50, which is discharged through slots 48 and circulates in discharge

pipe 42 towards outlet 46 thereof

This disengaged gas produced by this decanter can then be used either with an
enclosure comprising a gas and liquid distribution plate (Figure 3), or with an enclosure
comprising only a support grate for the catalyst bed (Figure 5).




10

15

20

In Figure 3, enclosure 10 comprises a substantially horizontal chimney

plate 60, instead of perforated support 14, serving as a support for

catalyst bed 12 and arranged at a distance from bottom 16 of the

enclosure while extending over the entire section of this enclosure, This
plate comprises a multiplicity of perforations one part 62 of which is used

for distributing the gas coming from discharge pipe 42 onto bed 12, the

other part 64 of these perforations receiving vertical hollow tubes 66

referred to as chimneys in the description below, These chimneys
COMPIiSEuPPSN daVISNuends B8naipRiAG IRuhRgeaRsser il AR ARG 60,
in the bottom of the enclosure and coming from housing 10 24, as well as
inpeed engsrizacanoppoicatngerithighecth kdpporf ehraitageousdy1 2hid arranged
distance between outlet 46 of discharge pipe 42 and the lower face of the
platdisauefdiienrdstoai 160106 encosurefetdllyxténtingGreithaestikisection of
distance is shorter than the distance between this lower face and the
thowencdemief chimneys 66, 15Thus, the gas leaving discharge pipe 42 is
sent below plate 60 where a gas overhead 74 forms and delimits an

interface, 76 between the gas .and the degassed liquid 7Q. This gas

ovan S 1S SERATTE AL TBUCI o 1 Lt B S e vsed o
d@ﬁH%ﬁH@Qﬁ&&a%ﬁ?ﬁz@aﬁ%Mhﬁé&%ﬁH‘Bﬁ% shstripsrien ndRlirpRIRSIONS 64 of
are determined by the person skilled’in the art in such a way that interface

tH&dsgagaiahbhelRicsasoulat A6nhis.ortlet 48ds dhersare Al in the

arranged in gas overhead 74 and the gas directly flows into this overhead

dedthipubd i BelingTRdss faRRniys WWhilitBedparlaswee isnapesatiggpihe 4dshe

of overhead 74 flows through perforations 62 whereas the degassed liquid
dejassiat eiindCiRuIesa6in Thisbgasnaod (i sdigeltsehP OGARROESHY housing

distributed all along plate 60, then flow through the reactive catalyst Jo
28eak iwadhaa sppadinds b tiomduachi@evie slesired reaction, then they

leave the enclosure through any means known to the person skilled in the

art X le, the licant ed an.installation.with an
end) gg%r})g% it gélzisﬁt%]ea 1egt r%sﬁ@&ﬁ%% o g%{éﬁﬁ&%s BRORIS S elar-%’ﬁ lower
f@@%@t&% ﬁ”&% Itﬂ@%%? ()q { §0M66‘)mm, preferably 10 to 50 mm, and this

distance is shorter than the distance between this lower face and the lower end of

chimneys 66,

Thus, the gas leaving discharge pipe 42 is sent below plate 60 where a gas overhead

74 forms and delimits an interface 76 between the gas and the degassed liquid 70. This
gas overhead is obtained as a result of the pressure drop achieved by perforations 62 of
the plate whose number, distribution and dimensions are determined by the person

skilled in the art in such a way that interface 76 is located below gas outlet 46,

This outlet 46 is therefore always arranged in gas overhead 74 and the gas directly

flows into this overhead without disturbing interface 76.

While the enclosure is operating, the gas of overhead 74 flows through perforations
62 whereas the degassed liquid circulates in chimneys 66. This gas and this liquid,

homogeneously distributed all along plate 60, then flow through the reactive catalyst
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The enclosure used is 500 mm in diameter and distribution plate 60
consists of 7 chimneys 35 mm in diameter and 400 mm in height, with 14
perforations 62 0.9 mm in diameter. Decanter 22 consists of a cylindrical
housing 24 that is 170 mm in diameter and 300 10mm in height The
splitter plate is solid and its diameter is. 100 mm. It is located 100 mm
below the top of the housing (the upper gas coalescence zone can be 100
mm in height). Gas-liquid mixture supply line 20 is 40 mm in diameter. The
diameter of discharge  pipe 42 is 20 mm to 36 min, 20 mm here, and it
comprises a rectangular slot 48 of 1 mm 15 to 5 mm, 1 mm here The 20
helds @ragferiina ouding arrkirarihe des@edwenctivayticorthdpiveravhi @8lasde
their diameter is 10 nun. The results of the use of such an enclosure can
Buoygh aniy msang o i eper ool e énliheidtphase flow rate as the

abscissa and the gas phase flow rate as the ordinate, which allows to

defigg Hreer QREFAIE AHONRH ACHas BB HsHAREWith IERLBANE SRR as

for liquid flow rates from the neighbourhood of 0 to about 7Nm3 1 h and

fiey e SIPVaias oMLY INMS WalkiQir DR 2 DESIh i BWS:ER (0. 1

observe that liquid passes through discharge pipe 42 and leaves through
Mutpt 46. 11 In second zone <B> where the liquid flow rates range from
the neighbourhood of 0 to about 7Nm3lh and the gas flow rates range
between about 3Nm3/h and about SNm3 Ih to about SSNm.31h, the

enci%%ue!sc@iayxsug%@%\oenaw m%ﬁepitgﬁdda%&%ﬁ Rl s dag Cfgsgtts of 7

separation between the liquid phase an d the gas phase, arge

égm;sg%maaed%w QR RIRG AR ﬂaghq'%ﬂ?ﬁqepaffmﬁlkfm R#86n in

only through holes

diameter.

Decanter 22 consists of a cylindrical housing 24 that is 170 mm in diameter and 300

mm in height The splitter plate is solid and its diameter is 100 mm. It is located 100 mm

below the top of the housing (the upper gas coalescence zone can be 100 mm in height).

Gas-liquid mixture supply line 20 is 40 mm in diameter. The diameter of discharge
pipe 42 is 20 mm to 36 mm, 20 mm here, and it comprises a rectangular slot 48 of 1 mm
to 5 mm, 1 mm here The 20 holes 32 of the housing are arranged 10 mm away from lower

wall 28 and their diameter is 10 mm.

The results of the use of such an enclosure can be seen in the graph of Figure 4, with
the liquid phase flow rate as the abscissa and the gas phase flow rate as the ordinate, which

allows to define three operating zones <A>, <B> and <C>.

Thus, a first zone <A> for liquid flow rates from the neighbourhood of 0 to about
7Nm31h and for gas flow rates from about .3Nm31h to about 5.5Nm31h allows to observe

that liquid passes through discharge pipe 42 and leaves through outlet 46.
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32. For the third zone <C>, the liquid flow rates range from the
neighbourhood of 0 to about 7Nm3 1 h and the gas flow rates range from
about SNm3 1 h to about S.SNm31h. In this zone, gas passes through
holes 32. This disturbs the operation of the enclosure by 10creating a sort
of bubbling at interface 76 = Consequently, the operation of this
enclosure is preferred to obtain liquid and gas flow rates corresponding to
zone <A>, preferably to zone <B>. In case of use of the decanter with
an enclosure comprising only a grate 80 as a support for the catalyst bed

instqad ofJgJAerforat< d support 14, as illustrated in Figcr;#re 5, 15 decanter 22
is theh i pravided Wit Bistayd S gdssdrasstanar e rejekpavdery of 0 to

This di er allows tq.distribute, all along the section of the enclosure,

R A L e e A o TS

of ssg' ch e.pipe 42. This dispatcher comprises at least one hollow
ég trﬁrgvé)eﬁr%eﬂ%rr%nﬁﬁ,usrﬁ GLis Iyac%ﬁ‘ﬁ%n 3| i erditrie H acarly

in.thedirection qf.wall f the enclosure. 20Advantageously, a

%ultiplicft% ol?armes ee\?gn%qalt “éélghea eaaﬁlé{lﬁlaerﬁf?r%%s?hgglg]ﬁsis%aﬁ%vided,

I ERD &S Qgig By $0 in relation ta one another. This ann

COMpFises a coni}fect?n cf?e 8%31%\53&%’( 5 8%tr$ﬁeﬁ ‘,“é@’%ﬁ?&“ %\tlglﬁough holes

means, such as brazing or welding, the inside of this ann to outlet 46 of

pipe 42. This arm also comprises a multiplicity of nozzles 88 distributed

along each arm and in an axial 12 direction in relation to bed 12.

Preferably, the free end of the arm opposite connection 86 is closed by

any ' fidBndhéidcrras sGaiutreAiguidiStoatadién Fmger&on ahieaspitrertulod 800 to

formir;ﬁfawo arms 84, one forming the continuation of the other, is used

DRt CoHRLtiARdUrezas e pretrsemen frammboivSNodéhofthebeub8.SNm31h. In

S5Operation of this enclosure is identical to that of the enclosure of Figure

(1S GRHF 18 BReTES B ihthel s i it ditter b oveaaienl S dlewnthe graie.

creating a sort of bubbling at interface 76 ..

Consequently, the operation of this enclosure is preferred to obtain liquid and gas flow

rates corresponding to zone <A>, preferably to zone <B>.

In case of use of the decanter with an enclosure comprising only a grate 80 as a support
for the catalyst bed instead of perforated support 14, as illustrated in Figure 5,
decanter 22 is then also provided with a disengaged gas dispatcher 82 (or sparger). This
dispatcher allows to distribute, all along the section of the enclosure, and in a nearly

homogeneous manner, the disengaged gas from outlet 46 of gas discharge pipe 42.

This dispatcher comprises at least one hollow radial transverse arm 84, substantially

horizontal, extending from pipe 42 in the direction of wall 18 of the enclosure.

Advantageously, a multiplicity of arms evenly arranged angularly from the pipe is
provided, for example six arms offset by 60° in relation to one another. This ann comprises
a connecting bore 86 allowing to connect, by any known means, such as brazing or
welding, the inside of this arm to outlet 46 of pipe 42. This arm also comprises a
multiplicity of nozzles 88 distributed along each arm and in an axial
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Thus, the disengaged gas circulating in pipe 42 of the decanter enters
tube 90, circulates in each arm 84 and leaves through nozzles 88, flows
through grate 80 and passes in an ascending motion onto bed 12. The
degassed liquid 70 contained in the 10 bottom of the enclosure also flows
through the grate and similarly onto bé#l 12 As mentioned above, the gas
and the liquid are collected in the upper part of the enclosure by any
known means in order to be treated and/or stored .. Of course, without
departing from the scope of the invention, decanter 22 with its dispatcher

Bai A RIaANP S P?é?&%glﬁf fherflecanier QlfléE Mggp%bgy{g]cml%&%on

advantage of achieving a gas overhead in a more rapid an _
SomeIgenEey s aARS suchhe ¥ prigniefilegantard 2% el oM e & diffetive 90
from that of Figure 2 in that orifice 140 allows sealed commqnlcqt{on with
fargrsgdisohangesaing d A2niihg skeidatihdAisncsmne ciaek 19s tisdosififeonnecting
without entering the housing and in that outlet 146 of this discharge pipe
beaeridsi gpre cided |atihn restidiationaoéhasubd8. These means consist of a 20
decrease in the section of outlet 146 that can be obtained by any means,

su PN P %é&o%ﬁmﬁQE%Q&&I%%HMLT‘:E‘Q&S%@RQ%%“ﬂ aurfit?ﬁ wiEh the

small-diameter central bore 152, a grate, a plate comprising a multiglicity
. thi i lows to achieve a pressure

e%%&g {ﬁ'ﬁﬁ% ggeg%%%gg%%%%%%g%ﬁeg ?%E\ﬁlgf{ﬁtfs creating gas cushion
54 below upper wall 30. 13 This decanter variant can also be used with
thel @M1 dbErdismengaresas, Sraaling tio ine d2uré Brigeaeis witlerthatbe 90,
addijtion,.in the latter case, of dispatcher 82" The invention finds
cHEpRstiBhearhcranpitiadideay suttrer el arraire§ Sirfla e timeegh grate 80 and
Tkflsdro.treatin method or n a distillate catalytic treatment using the

S AR 38, E%(é)l% Hbo{g)wﬁﬂ\lygﬂﬂgnfl’he egassed liquid 70 contained in the

bottom of the enclosure also flows through the grate and similarly onto bed 12 As

h
ba

mentioned above, the gas and the liquid are collected in the upper part of the enclosure

by any known means in order to be treated and/or stored ..

Of course, without departing from the scope of the invention, decanter 22 with its
dispatcher 82 of Figure 5 can be used instead of the decanter of Figure 3, with the

advantage of achieving a gas overhead in a more rapid and homogeneous manner.

The variant of decanter 122 of Figure 6 differs from that of Figure 2 in that orifice
140 allows sealed communication with a gas discharge pipe 142 whose inlet 144 is
connected to this orifice without entering the housing and in that outlet 146 of this
discharge pipe carries gas circulation restriction means 148. These means consiét ofa
decrease in the section of outlet 146 that can be obtained by any means, such as a
washer 150 connected to this outlet and comprising a small-diameter central bore 152,

a grate, a plate comprising a multiplicity of bores, etc ..

Thus, this section decrease allows to achieve a pressure drop with the gas
disengaged from the liquid by thus creating gas cushion 54 below upper wall 30.
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The present invention is not limited to the examples described above and
it encompasses any variant and equivalent Notably, for reasons of
enclosure manufacture simplification, housing 24 may comprise no lower
wall 28 and closing of this housing can be obtained by assembling 10the
lower part of wall 26 with bottom 16. This can be done by brazing or
welding. Similarly, it has been experlr%entally determined that the
decanter with pipe 42 comprising slots 48 allows operation over a wide
range of liquid and gas flow rates without gas being entrained in the liquid,
whereas the decanter with pipe 142 comprising restriction means 148
pro\iitiegdosttervesparaticisobilecd asiamd afcthekadibiglbd hosrwhehe
using a chimney plate, the decanter is preferably used with the pipe
eeshaprisivid slotsStorth ths sddwiarop Hedoausasdigiidi spatiaindent in the gas
has no impact, while preventing gas entrainment in the liquid. 19 CLAIMS

1) Amenrigsisie 418 SOMRIsINgAtleastanginaskedbeditdRang SUBRY feed

means (20) for delivering at the enclosure bottom a mixture of a liquid with

R@3&shRACRsizaddn MHI%QWQIHQM{%%%%% (22) for

separating the liquid 5 phase and the gas phase of said mixture, in that
ibaaysienmisiaranged between bed (12) and said mixture supply means,
and in that this system comprises a housing (24) comprising flow means
(32) for the degassed liquid and discharge means (42, 44, 46, 48;

142F11T44I,14 ,.1483 for the qisen d gas. Zé nclosure as
o Gl S SSIRAT it ao s i e mmgees

e(x%@aﬁ@n@%doe%ﬂ%%@ wall (26) thereof for the degassed liquid to flow
through. .3) An enclosure as claimed in claim 1 or 2, characterized in that

housing (24) comprises means (50) for increasing the gas and liquid

separation .. P :
Notably, for reasons of enclosure manufacture simplification, housing 24 may comprise no

lower wall 28 and closing of this housing can be obtained by assembling

the lower part of wall 26 with bottom 16. This can be done by brazing or welding.

Similarly, it has been experimentally determined that the decanter with pipe 42 comprising
slots 48 allows operation over a wide range of liquid and gas flow rates without gas being
entrained in the liquid, whereas the decanter with pipe 142 comprising restriction means 148

provides better separation of the gas and of the liquid.

Thus, when using a chimney plate, the decanter is preferably used with the pipe

comprising slots for pressure drop, because liquid entrainment in the gas has no impact, while

preventing gas entrainment in the liquid.
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4) An enclosure as claimed in claim .3, characterized in that the increasing
means comprise a plate (50) arranged opposite mixture delivery means

(20). 155) An enclosure as claimed in anyone ofthe previous claims,
characterized in that housing (24) comprises a supply line (36) arranged
inside said housing and connected to mjxture delivery means (20). _ 6)

An enclosure as claimed in anyone of the previous claims, characterized

in that housing (24) comprises a gas discharge pipe (42, 142) comprising
pressure drop 20 creation means (48, 148). 7) An enclosure as claimed

in claim 6, characterized in that the pressure drop creation means

comprise at least one lateral openitd448Son pipe (42). 15 8) An
enclosure as claimed in claim 7, characterized in that one end (44) of the
discharge pipe is arranged inside the housing and in that the at least one
lateral opening (48) is arranged on said end" 9) An enclosure as
claihetifgbisure (ENatemmeiimadidedstotiveppriesbbed d)matseppiynmeans (20)
means comprise a decrease (152) in the section of discharge pipe (142)"

o daliveingss the aslemrmbelimanyibriero pfladiprisl iidsactammbaracterized in that
characterized in that housing (24&;:omprises a disengaged gas dispatcher

BESPSIRS RGPS I3RS Sy emdiBiBuisaasntia g Hesidection of the

nclosure” _ . .
phase and the gas phase of said mixture, in that the system is arranged between bed (12)

and said mixture supply means, and in that this system comprises a housing (24)
comprising flow means (32) for the degassed liquid and discharge means (42, 44, 46, 48;

142,144,146,148) for the disengaged gas.

2) An enclosure as claimed in claim 1, characterized in that housing (24) comprises

holes (32) on the peripheral wall (26) thereof for the degassed liquid to flow through .

.3) An enclosure as claimed in claim 1 or 2, characterized in that housing (24)

comprises means (50) for increasing the gas and liquid separation ..

4) An enclosure as claimed in claim .3, characterized in that the increasing means

comprise a plate (50) arranged opposite mixture delivery means (20).

5) An enclosure as claimed in anyone ofthe previous claims, characterized in that
housing (24) comprises a supply line (36) arranged inside said housing and connected to

mixture delivery means (20).

6) An enclosure as claimed in anyone of the previous claims, characterized in that
housing (24) comprises a gas discharge pipe (42, 142) comprising pressure drop

creation means (48, 148).

7) An enclosure as claimed in claim 6, characterized in that the pressure drop creation
means comprise at least one lateral opening (48) on pipe (42).
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11) An enclosure as claimed in claim 10, characterized in that dispatc_her
(82) 10comprises at least one radial arm (84) provided with gas d|f_fu5|o_n
nozzles (88)" 12) An enclosure as claimed in claim 1, characterlzed‘ln
that it comprises a substantially horizontal plate (60) occupying the entire
section ofthe enclosure, hollow tubes (§6) running through said plate and
perforations (62) provided on this plate so as to communicate the two
sides of said plate. 1513)A fluid feedstock hydrotreating method ora
distillate catalytic treating method using the enclosure as claimed in

anyone of claims 1to 12. =~ o '
8) An enclosure as claimed in claim 7, characterized in that one end (44) of the discharge

pipe is arranged inside the housing and in that the at least one lateral opening (48) is arranged

on said end"

9) An enclosure as claimed in claim 6, characterized in that the pressure drop

creation means comprise a decrease (152) in the section of discharge pipe (142)"

10) An enclosure as claimed in anyone of the previous claims, characterized

in that housing (24) comprises a disengaged gas dispatcher (82) allowing this gas to be

distributed all along the section of the enclosure"
) An enclosure as claimed in claim 10, characterized in that dispatcher (82)
comprises at least one radial arm (84) provided with gas diffusion nozzles 88)"

12) An enclosure as claimed in claim 1, characterized in that it comprises a

substantially horizontal plate (60) occupying the entire section ofthe enclosure, hollow tubes
(66) running through said plate and perforations (62) provided on this plate so as to

communicate the two sides of said plate.

13) A fluid feedstock hydrotreating method or a distillate catalytic treating

method using the enclosure as claimed in anyone of claims 1 to 12.




