1 ENCLOSURE CONTAI NIl NG A GRANULAR BED AND A DI STRI BUTI ON OF A GASEQUS
PHASE AND A LI QUI D PHASE FLOW NG ACCORDI NG TO AN ASCENDI NG FLOW I N SAI D
ENCLOSURE The present invention relates to an enclosure (or reactor)
containing a granular bed and with a distribution of a gas phase and of a
i quid phase flow ng according to an ascending flow in said enclosure. 5
It relates to an enclosure intended for' treatnent or hydrotreatnent of a

fluid feedsheglostig EONTARANY AIGRANGEARBRD Lip A SidTRIBUSFON DFA heavy

Cr ¥gsrots PARSE AR A LEQURS PHAKEIFRIBPING ARCOHDIRG L6 AR RSCINBINGREOW M SRip
the enclosure and allow ng separ giNc@b<stfjrg he |1 quid and gas phases, as
well as distribution of this gas and of this liquid in the |ower. part of
this enclosure in order to achieve an ascending co 10 current gas and
liquid flow BAIKSROUNRNG Eldkes tANVEMNEIoON: (of rdaston)icoiediyink a@umnulbhiati ,and n t he
encl osur e twithen disttibutian fof x gab phateadny of a higdd phdse iflswing@essding/to ahas@hdihg i but e as
honogeneoudloy iasasipaskisioke t he gas phase as well as the liquid phase 15 It
is al so necessary to provide the nost even and uniformdistribution

possi bl e of t es. all ong the frontal sectiqgn of the enclosure

t h )
so as to opti eiagesd‘\’:\g’} ?‘ﬁ@?‘ﬂe it FAEIOF ryamenh & hyArofsUmFY Og?lﬁu‘fjo operate the

various zones of this encl.osure in ubst anti al | identical manner. As it
i s known ir?eé?f‘f%(:kaaﬁl:fortc?‘ltglgl%ﬁresap??nﬁﬂffcﬁ% AEXTROB eaé’@ﬁ%{’g?'fed by various neans, 20
notably using a perforated distribution plate equipped with vertical

chi meys. Thi B ndré piculdrliere@as tb @ HeedligShdralRUdrRdsddhwomg nd SRIopEE fgd at i ons

of the plate and the liquid through the
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-

10 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

15 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,

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-I,933,857.




chi meys, as described in detail in patent DE-I ,933,857. 2 There is also
a known encl osure conprising a gas and liquid supply where the gas and the
liquid are introduced together through a line arranged at the bottom of the
encl osure. This enclosure also conprises a chimmey distributor arranged
all along the cross-section thereof and allowing the gas and the liquid to
be distributed. 5 This type of encl osur%, al t hough technically interesting
because of the use of a single supply line, however involves quite
consi der abl e drawbacks. In fact, the gas and the liquid are fed into the
enclosure in formof a mxture and this introduction gener at es

di sturbances yfd ASI8%blAUhLALEREAGS: PLESSRLGRELOML D S TR

di stributor. eS| peration se gas is

poorly dispersed, aver t e SSs-sec n of th cl.osure, .and as col umm
general |y r%feslé uid gre flﬁmd%ceﬁtt?gg erntélfoélgg aqm? ﬁ’f@“&??@f E‘Fﬂi’g“‘f‘ﬂé’f %sewgﬂ%
interface ow the distribution plate and | eads to_a poor

di stribut i cbfﬁlsbeé‘i’%%r? &0 5?%3%@3 Eopemey fistlbutop aganggd, all gloag Blveycreﬁtse?tmphe
chimeys and, in case of a gas columm, 15 there will be a bad gas

di stributi K ¥ aﬂlﬂﬁmﬁﬁ@s%’éﬁé@ the hf&“‘i@rb@érﬁrﬁ%“@éortl on of this gas in the

central zone of the plate. The present invention ains to overcone the

af or emegnt i onethigiypybrankissury aﬁfﬂﬁ@§ teiini@My iRBEHAS HEGuaiof thedsCattal yst bed
conprising a I|qU|d and gas phase separation systemallowng to obtain a

gas phase gﬂ lﬁpsnﬁ&ﬁkgﬁ£§qm%a%fﬁF%P g%%ﬁmﬁeﬁt'Eéiéﬁ the encl osure 20 that

does not dIS he gas-11 qui OF THE | NVENTI ON
In fact, the gas and the liquid are fed into the enclosure in form of a mixture and this
introduction generates disturbances in the gas-liquid interface present below the chimney

distributor.

10 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,

15 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

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




The present invention therefore relates to an encl osure conprising at | east
one packed bed and neans for delivering at the bottom of the enclosure a
m xture of a liquid 3 and of a gas, characterized in that the enclosure
conprises a systemfor separating the |liquid phase and the gas phase of
said mxture, in that the systemis arranged between the bed and said

m xture supply neans and in that said é&sten1conprises a housi ng i ncl udi ng
fl ow means for the degassed |iquid and di scharge nmeans for the di sengaged 5
gas. The housing can conprise holes on the peripheral wall thereof for the
degassed liquid to flow through. The housing can conprise neans for

compr e 8 B ot & By bR IR LA Mo Dt TPy o SERRIN B
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conprise a plate arranged opposi X ry e

housi ng can. ¢ rise,a supply |line arranged inside said housing and

connect ed pgu%t §R§P§?ﬁﬁgpg¥¥f9€?viW@ﬁﬁg.n%ﬁéﬁﬁéﬁ¥Wﬁ&‘E@%&%ﬁﬁﬁ%?%gma gas

di schar ge Hjaew£0ﬂg&ising pressure droggcneation means. 15 The pressure
drop cr eat i°6h 2HesHsmEae dRRiyrRess aid indhpd said systenpeqmppaisespplaysing inshidinge | i ne.
One end of the discharge Iine can be arranged inside the housing and the at
| east one flodtragags f06@é%?gﬁgseééﬁuléén@dlﬁ@n@emem fertheidistngegedend. The pressure
drop creation neans can conprise a decrease in the section of the 20

di schar ge Ighse.

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

10  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

mceans.

15 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

20  discharge line.

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

distributed all along the section of the enclosure.




The housi ng can conprise a di sengaged gas dispatcher allowing this gas to
be distributed all along the section of the enclosure. 4 The dispatcher
can conprise at |east one radial arm provided with gas diffusion nozzles.
The encl osure can conprise a substantially horizontal plate occupying the
entire section of the enclosure, holloy tubes running through said plate
and perforations 5 provided on this plate so as to comuni cate the two
sides of said plate. The invention also relates to a method i ntended for
hydrotreatnment of a fluid feedstock or for catalytic treatnent of
distillates using the enclosure according to the invention. BRI EF

DESCRI PTI ON  Cheldi¥pattRVENEbrkahisd B 16NRE rdaRBdrpRsi RN iR gMAIThABE fofes.t he

invention will be clear fromreading the description hereafter, given by
way of non limtative exanple, with reference to the acconpanying figures
wherein: - Figure | is a partial axial sectional view of an enclosure

conpri si ng t hEephdswresapenmmptisaasubsansitlprhosicaot platagedupyibdide bmivesetticarof 15 -
Figure 2 is a larger-scale detail viewin axial section of the phase
separ at i ontisysd@nefollbw gibéstunnlng throfghGbid @late3ind perr@biyer parti al axi al
sectional view of a variant of an enclosure conprising the phase

separ at 5 ONpBYigE TN RS FIRE 66 23Go EnrhldRale MERRS Li@R of saidIgYre 4 is a diagram
illustrating the operating conditions of the separator with the gas 20

flowrate Qgaz and the liquid flowrate Qiq according to an exanple
cor r espondi nglhednyepfeon alspeslaese e methoftingrnded foghydrotFytgent of &1lid feedpienktoral axi al
sectional view of another enclosure conprising another variant of

for catalytic treatment of distillates using the enclosure according to the invention.

BRIEF DESCRIPTION OF THE INVENTION

10 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 1 is a partial axial sectional view of an enclosure comprising the phase separation

system according to the invention,

15 - 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

20  flow 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 separation system according to the invention, and




t he phase separation systemaccording to the invention, and 5 - Figure 6
is a detail viewin axial section of the phase separation system according
to a variant of Figure 2 DETAI LED DESCRI PTION Figure 1 shows a cl osed
encl osure 10, generally of vertical elongate tubular shape, 5 that
conprises in the upper part thereof neans for supplying products (not
shown) allowing to format |east one dgranular bed 12< What is referred to
as granular bed is a set of solid particles having the shape of grains
whose di nensions are of the order of some mllineters and having

advant ageously a catalytic activity allowng to forma catal yst bed. 10

Thi s bed i s Kdald ista@RiakiRidahy : i r . a.transverse
per f or at ed S%Lport 14 ﬁﬁgﬁﬁfgﬁggggﬂgggwgﬁmﬁ@gggggﬁ%gé#¥§%$,8 FH%]lG of the
encl osure apgafpfighxbends to the peripheral wall 18 of the enclosure. The
open-wor ked spaces of the perforated support are such that they do not

al | ow passage of the particles, but they do allow passage of all gases and
liquids. 15 It is of course clEHAAILRADESORIPTEDM encl osure used above
relates to the colums as well as the reactors. Simlarly, the term

catal yst relates to,the fresh catalyst as we)l as the regenerated
cat al yst . Thehgﬁrt?l Iobpyea @8‘7‘?@% %Sufer}%t graeiglly P%)‘fﬁtfcﬂ]e"rl%ﬁt,e Bfehaply in the

nedi an zZon e |ine.20 delivering.,a mxture of a ga hase and

of a Ii%ui agﬁgégﬁ%gﬁthﬁagg%ﬁQyﬁmgw&vgﬁp B@%ﬂ§$9?EWWﬁh@§@O ﬁﬁi@agﬁnprises

at | east rtd dr ogen, ere t l.iquid phase essentially conprises

hydr ocar bgﬁtg'fo%%%?ﬁs&%ﬁrgéan\ggﬁ Bﬁﬁi?sﬁ gfile]@t 1IE %ngt% as granular bed isI a set %f soligp !
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.

10 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.

15 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

20 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




6 other phases such as water with air or oxygen, a hydrocarbon or

hydr ocarbons with air or oxygen A system 22 allowing to separate and to
distribute the phases contained in the mxture fed into the enclosure is
thus arranged on this bottom this systembeing 5 referred to as decanter
in the description hereafter, As illustrated in Figure 2, decanter 22
conprises a tubul ar housing 24 of generally elongate shape in the
direction of the enclosure, whose cross-section is preferably smaller than
the cross-section of this enclosure and whose height is |less than the

hei ght between bottom 16 of the encl osure and support 14 10 TI ns housing

conprises a_substantially circul ar ri pheral wall imted b | ower
ond var | 28 PEEEHRGUI TS iBek ShrBe R R ecEe LR i e end
wall 30 at a distance from support 14, The peripheral wall is fltted in
the vicini t%Y&P | ower wall 28, with holes 32 allowing to provide

communi cati on between the inside of the housing and the bottom of the 15

encl osure, Thﬁ%?staﬁ he %Il@vl}lﬁg %%%ﬁﬁ?&t@%ﬂé%l%ﬂﬁf(@t’% ?haq'!assctoﬁfaglg& §he mixture
circunferenti al al ong e peripheral wall of the housing. Besides

the circul ?Jdlntgltl?eenglgg%lstﬁhstaggnéeéi%{h%’ 0 her 15% Qem ol es of any shape

and | ayout, such , rec etc" arranged

synnetr cal | inre ion to. the eneral aX|s of t he housi ng, Lower
val | of I eegﬁ ffscfeﬁaéﬁeéé{’rth’f ?Cl?apt‘SBP‘ére?ﬁfg preferably circul ar and coaxi al

to 20 the general axis of the housing, allow ng seal ed conmuni cation with
supply line 20 of the enclosure and wherein a substantially vertical
supply pi pe 38s vhesgedndFrigite 25 dedahten@Edodprisds a ditlaamegsidg DMvLip@eralipal | 30

is tightly connected,
elongate shape in the direction of the enclosure, whose cross-section is preferably smaller

than the cross-section of this enclosure and whose height is less than the height between

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,




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 limt
pressure drops. Upper wall 30 of the housing conprises an orifice 40 of
circul ar shape, advantageously coaxial to that of bore 34. Tills orifice
provi des seal ed communication 5 with a discharge pipe 42 whose inlet 44 is
| ocated inside the housing willie being at a distance fromend 38 of
supply pipe 36 and whose outlet 46 is at a distance from support 14. The
part of the discharge pipe arranged inside the housing conprises, on the
peri pheral wall thereof, at |east one |ateral opening 48, here in forn1of a
vertical sl ot extendlng frominlet 44 and endi ng before upper wall

whose di mensi ‘seblineenfragy & whet ¢ iHpstgird iotigyre &1 the secpons 98ine @0 Gpredr the gas,
as described in the description hereafter. Advantageously, as illustrated
in Figure 20dqfipipeR6gan bryjdensingisp et limsamessiredrappicr easi ng  the separati on of
the gas and of the liquid. These neans include a horizontal plate 50,

referred to g{gﬁ,p%pmx} SEBEAE Ring Mhfiflel £00EcO o LBLiRhiad hapd, aflFRIRLAE PI P 42

whil e prefer oSl ng surface area o

pr ef er abl Yo o 1a? 0 tﬁl%o?f;ore ?@gel&s %glcéé)?ro%l %sgse%lgc?%o(srtngﬁl(%%m ion of the pl at € can

range fromthe SectiLon’ s “fotal section of the
encl osu F ) gate can be perforated or have the shape of a grate, or
be Yifiagibe &

it can &rep PG <2y W 8 inlgf ks lpqatpgrigsidg H‘et}}?ESIP%FV'EIB? bRt dur ati on,
the peripheral edge of this plate is at a distance fromtile inside of
tile peri ph‘é‘?%‘l‘ce\f}é’lﬂ} endf38tqf e PhoRIBS HHyansiovhese pwlet 49 isiha disteneecligmapupppitcul at i on
passage 52. 20 During operation, the mxture of gas and liquid fed tlrrough
supply | i nel®20Thenpast of ﬂilfhtiaﬂ@rgﬁl piec 36arged ihbidevsheo bousiigr awghisesndn3®eof this
pi pe while contacting splitter plate 50. After this introduction, tile
i quid of tpenpheralxwall therrof) @s leadiramea gétergl apeining 48n hedadn domeof & oertiofl slot

extending from inlet 44 and ending before upper wall 30, whose dimensions and layout

10 allow to create a pressure drop for the gas, as described in the description hereafter.

Advantageously, as illustrated in Figure 2, the housing comprises means for increasing
the separation éf the gas and of the liquid. These means include a horizontal plate 50,
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,

15 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
1t 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.

220 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




|l ower wall 28 with a sufficiently |ow descent velocity to allowtile gas
bubbl es G disengaged fromtile liquid to flow upwards in tile direction of
upper wall 30 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 |eaves the housin%. It can be noted that, under the
effect of the inpact of the mxture onthe splitter plate, the gas bubbles
separate fromthe m xture even nore rapidly and in a |l arger proportion. A5
separation of the phases of this m xture thus occurs, with a |liquid phase
(arrow L) predomnantly containing |liquid and a gas phase predom nantly

cont ai ni g §8gh fs3RRAAIPELELAN b RelcMdboi T HEAARFthekt ButidlPhase, 1 e

freed of a large part of the gas, |eaves houSing 24" through holes 32 and

PheLooar” HE0bOMOk A% GRPLOINRon HnCRIWE HRREER 1B BCHRBRudle TGy ove) | ©

t he upper part o usin m cus upper wal |

whil e delinjti _1jgui d interface 56, Thi . cushi b
achi oved notable R Budte sidgoCuteb Bt Bedpgof iR u e U £ a2

whose dinenst ns and qunbgé are determ ned, by the person skilled in the art
in order 8PRFSPHaty thopmythe pRtUER QBN WIOFHrapidly pddan apaBerPEOROBHQR: At hese sl ot s
must allow to create a 15 sufficiently thick cushion layer to prevent the
degassed | paparadion obihdbehases ofl e hixtareothupopairst 2wijth o | lisupshplasa gartdw dugh t hese
slots 48 Thus, after decantation of the m xture fed into the housing, there
remai ns a gasddmisantlyl coptaidingphigfi¢ranld| y dascpitasel predooinallyi ¢dnrinipg agae 50,
which is discharged to the bottomof the enclosure through holes 32, and a
gas phase fdsenpapgddrogathedigsidi on 54, preferably 20 | ocated above plate 50,
whi ch is discharged through slots 48 and circul ates in discharge

The degassed liquid phase, i.e. freed of a large part of the gas, leaves housing 24

through holes 32 and enters the bottom of the enclosure.

10 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

15 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

20  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).




pi pe 42 towards outlet 46 thereof This disengaged gas produced by this
decanter can then be used either with an enclosure conprising a gas and
liquid distribution plate (Figure 3), or with an enclosure conprising only
a support grate for the catalyst bed (Figure 5. 9 1In Figure 3, enclosure
10 conprises a substantially horizontal chi mey plate 60, instead of
perforated support 14, serving as a support for catal yst bed 12 and
arranged at a distance frombottom 16 of the encl osure whil e extending
over the entire section of this enclosure, 5 This plate conprises a
multiplicity of perforations one part 62 of which is used for distributing
t he gas com ni Figsin 3icnelesirgd Opiopwriaes o pubstapéallyliorizontel chieey phite 664 of

t hese perforations receiving vertical hollow tubes 66 referred to as

chi meys i instdaé of derfanategd supportble, esying he s suguirinfoe yatalysirhed 18 and peandedwer ends
68 dipping in the degassed liquid 70 contained in the bottom of the

encl osur e analdisandenfgorh bottorh @6 of thg chfloRde watle eetbddigSowtp prRrentftdiSction of

comuni cating with bed 12, Advantageously, the distance between outlet 46
of di schar ggés @icheu#?2 and the lower face of the plate is of the order of 1
to 100 mm preferably 10 to 50 nm and this distance is shorter than the
di stance between this |ower face and the | ower end of chi meys 66, 15
Thus, the gaslhispleiergmgiissshanytplpiyef g@forstiasohe bat wohibitieisaBeddoer e a gas
overhead 74 forns and delimts an interface 76 between the gas and the
degassed | fliggibytimpthe Bap somipgsirern alissharde pipect: aitnddd 42, the ogsulpart 6% dfhe
pressure drop achieved by perforations 62 of the plate whose nunber,

di st ri but i theseapaifodatives se@nsngverticket el loivnatesd§6 tréferr@etes anchimneys in the

description below, These chimneys comprise open lower ends 68 dipping in the
degassed liquid 70 contained in the bottom of the enclosure and coming from housing

10 24, as well as upper ends 72 communicating with bed 12,

Advantageously, the distance between outlet 46 of discharge pipe 42 and the lower
face of the plate is of the order of 1 to 100 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,

15 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,

20 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




skilled in the art in such a way that interface 76 is | ocated bel ow gas
outlet 46, 20 This outlet 46 is therefore always arranged in gas overhead
74 and the gas directly flows into this overhead w thout disturbing
interface 76. Wiile the enclosure is operating, the gas of overhead 74
flows through perforations 62 whereas the degassed liquid circulates in
chi meys 66. This gas and this |iquid,!9 honogeneously distributed all along
pl ate 60, then flow through the reactive catalyst 10 bed in an ascendi ng
notion to achieve the desired reaction, then they | eave the encl osure
through any neans known to the person skilled in the art By way of exanple,

t he applic% has used an.installation with an enclosure such as the
encl osure |F P AsgeR nglﬁml*—‘?ngtﬂra eV@%‘Qﬁ”&W&P@P P fhegravethe Sl and | bar

abs (0. | MPa) The enclosure used is 500 nmin dianeter and distribution
pl ate 60 cétﬁg‘llg?ta*éyﬁlf’anﬁk“%‘ﬁ‘ilWE‘%/BGY%SW‘PW%H&%H er and 400 mmin hei ght,
with 14 perforations 62 0.9 mmin diameter. Decanter 22 consists of a

cylindrical h@*'%'a Pof gx%n%)r}:adqeaaﬁ Tchfk ﬁgg]ug&l ol 1%&@&168/'&9 aﬁQ:chc}ser h B hei ght

The splitter ate is s |ts di ameter 1s ocated 100

mm bel ow Lh?%nélg ITsErh 4 Hlofungu.r? % ‘(rltthl‘]a(la W%ltF a1T sly%t%r%éaggé’lceazfg?gar ab§ &nf} can be 100

mm i n hei ure supply dr aneter. The
di anet e &mgéscharge pipe 42 is 20 mmto 36 mm 20 mm here, and it
conpri ses Pectangul ar slot 48 of 1 nm 15 to 5 mm 1 mmhere The 20 hol es
32 of the housing are arranged 10 nmaway fromlower wall 28 and their
dianeter is 10 mm The results of the use of such an enclosure can be seen
in the graph DHe dnc@sire vded W 300 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

10 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
15 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>.

20 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.




the Iiquid 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>. 20 Thus, a first zone <A> for liquid flow rates fromthe nei ghbourhood
of 0 to about 7NmB1lh and for gas flow rates from about .3Nn8Bl h to about
5.5NnB1h allows to observe that |iquid,passes through dlscharge pi pe 42
and | eaves through outlet 46. 11 1In second zone <B> where the liquid flow
rates range fromthe nei ghbourhood of 0 to about 7NnBl h and the gas fl ow
rates range between about 3NnB8/ h and about SNnmBlh to about S5Nm 31h, the
encl osure allows to achieve, by neans of the decanter, a nearly perfect

separation belm&esmd Age KBS uherePRASRIEBMEY FRQ 8RS ﬁf@)ﬁﬂﬁ@ nelgﬁﬁoti‘rhgb@m{oge 5 of
t he gas phase only through pipe 42 and di scharge of the liquid phase only

t hrough hol 8sut 73@11315@& hBgad v FhekQ eﬁ%\ﬂedﬁ Deut G /ﬁ ahd 2Wul ﬁ%ﬁ&lﬁ%nge from

t he nei ghbour hood of to  about 7N h and the gas l ow rates range from

about SNIBI B fiCssAROY, ée%rﬂ@ﬁglpe o, A 005 93 Tﬁ B L LR o 32

This disturbs the operation o e enclosure

bubbl i ng at erfa nsequent | t he o i.on of this enclosure
is preferr é’grf?ctt Seé)grtag?nnbﬁ?wecfﬂlﬂbe Hﬂg‘ﬁ%" af‘%fg\ﬁ/gasrl?ﬂa Wit Erd}sé@fﬁfndl ng to zone
<A>, prefer % zone <B>. In case of use of the decanter with an

encl osut e 8?) Eishihass ol throughypipg 4 and disshasgesafSisdiauid mase ophethronglnhojest bed

i nst ead of gfrforated support 14, as illustrated in Figure 5, 15 decanter
22 is then &so provided with a di sengaged gas dispatcher 82 (or sparger).
This dispatcher allows to distribute, all along the section of the
enclosure, and in a nearly honpbgeneous nmanner, the di sengaged gas from

I 46 of ga har ge .pi pe,.42.
outlet 46 o o3 %he tlh g zoneg<C£, tRe 11q1121d flow rates range from the neighbourhood of 0 to

about 7Nm31h and the gas flow rates range from about SNm31h to about S.SNm31h. In
this zone, gas passes through holes 32. This disturbs the operation of the enclosure by

10 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,
15 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.

20 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




Thi s di spatcher conprises at |east one hollow radial transverse arm 84,
substantially horizontal, extending frompipe 42 in the direction of wall
18 of the enclosure. 20 Advantageously, a nmultiplicity of arms evenly
arranged angularly fromthe pipe is provided, for exanple six arns offset
by 60 in relation to one another. Thisl2ann conprises a connecting bore 86
allowi ng to connect, by any known neans, such as brazing or welding, the
inside of this armto outlet 46 of pipe 42. This armal so conprises a

mul tiplicity of nozzles 88 distributed along each armand in an axial 12
direction in relation to bed 12. Preferably, the free end of the arm

opposi t e cHFfsen ingslatige tq kedcl 2o Recderbly athy five and of the i 9ppositie ggnneagon
illustrated in Figure 5 at |east one tube 90 formng two arns 84, one
formng thi ig glos¢dratniyoneans suchas ephigr As ﬂlblsmmlmﬁlgurcénﬁdcétstmgitub@?(é 86 is
provided in the nedian zone ofthe tube 5 Operation of this enclosure is

i denti cal foominpéwo efnst §de oenformmgrike afntikugionef the othdrhis tibegl andxohnesiion of t he
presence of a gas overhead bel ow the grate. Thus, the di sengaged gas

circul ati ngré 86 pippeided ivthetrhwliMeoanbalic @wbé.ers tube 90, circulates in each
arm 84 and | eaves through nozzles 88, flows through grate 80 and passes in
an asc dlng ti.on to bed 12.. The degass iquid 70 .con aine in the 10
botton1of théygﬁ@Pﬂgﬁ%' gguFFHﬂgnFNHB%ﬁﬁ fﬁ@ ﬂﬁ g?dggF i ﬁ?q§ onto bed
12 As nentioned above, the gas and the liquid are collected in the upper
part of t H&ckisien efibesrespnee ahg sherymrhead belewitke girtder to be treated and/ or
stored O course W t hout departing fronlthe scope of the invention,

decant er f be use tead of the
decant er of B%]rdéé ?lsel% ?ﬁ&"{g%@@l %ﬁ%& ant %’ 45 I e‘ilaunter 4 ers E%O\G/Q?r head in

anmrer ap'lrcula{eg 1rt] S and ROV 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 bed 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 82 of Figure 5 can be used instead of the decanter of Figure 3, with the

15 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 consiet ofa

20  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.




The variant of decanter 122 of Figure 6 differs fromthat of Figure 2 in
that orifice 140 allows seal ed communi cation with a gas di scharge pi pe 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 nmeans 148. These neans consi st of a 20 decrease in the section
of outlet 146 that can be obtained by Bny nmeans, such as a washer 150
connected to this outlet and conprising a snall-dianmeter central bore 152,

a grate, a plate conprising a nultiplicity of bores, etc .. Thus, this
section decrease allows to achieve a pressure drop with the gas disengaged
fromthe liquid by thus creating gas cushio ow upper wall 30. 13

hi on 54 bel
Thi s decant er "RS4FaRHE Vatigpf can dtp Y5esadoath the ot Erree s Goe Wik tei gures 1, 3
or with the enclosure of Figure 5 with the addition, in the |atter case, of
di spat cher eBpsurypEFigyg & it Ba additipasin dspaticeess. efdspatglsy 82'par ti cul arly but not
exclusively, in a fluid feed hydrotreating nethod or in a distillate
catalytic tr eﬁk%&ltidﬁsﬁm akﬂ‘lﬁat g,lrgogrgr gméulﬁﬁrpclﬁﬂ qbtn&cﬁgy%;ﬂ,gnlanfﬁ%"féegn The
I te €

present invention Is not to the exanples descri above and it

enconpasse ny. vari.ant .andg. iV nt_Not abl. for. reasons of enclosure
nmanuf act ur }Zydg?rerrfy)tfnlgfn?e%:hao Poh? ﬁtglﬁdgﬁ Cﬁgal’%&& ’%}enz%sﬁé'rﬂileseéldﬁsdlre | ower wall 28 and

closing_of this h0ﬁ$jn .can be obtained by assenbling 10 the | ower part of
wal | 26 wi ¥6CB88 % #6119 s can be done by brazing or welding. Simlarly,
it has been experinentally determ ned that the decanter with pipe 42

conprising slots 48 allows operation over a wde range of |liquid and gas

flow rates WhepktengidenBo 8ot liaTked Rl theSahled P& ribidiBb @ anieiR@pastRe decant er
wi th pipe 142 conprising restriction neans 148

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

10 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.

15 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.




provi des better separation of the gas and of the liquid. 15 Thus, when
using a chimey plate, the decanter is preferably used with the pipe
conprising slots for pressure drop, because liquid entrainnent in the gas
has no inmpact, while preventing gas entrainnent in the liquid. 14 CLAI M
1) An enclosure (10) conprising at |east one packed bed (12) and supply
nmeans (20) for delivering at the encl bsure bottoma mixture of a liquid
with a gas, characterized in that the enclosure conprises a system (22)
for separating the liquid 5 phase and the gas phase of said m xture, in
that the systemis arranged between bed (12) and said m xture supply
nmeans, and in that this systenlcoanh§q§Ba housing (24) conprising flow
means (32) for the degassed liquid and\ i'scharge neans (42, 44, 46, 48;
142, 144,146, 148) for the di sengaged gas. 2) An enclosure as clained in
claim1, characterized in that housing (24) conprises 10 holes (32) on the
peri pheral wall (26) thereof for the degassed liquid to flow through. .3)
An encl osure BsAgkuglasag (10 compiismg atdeasPoneqhagkeddieé 122 end supplytra¢anh (031 ng (24)
conprises neans (50) for increasing the gas and liquid separation.. fr, 4)
An encl osufawe dakvechgatriedenciosigt hottom SmixtirapActi@rid wah aigns, tiddcetckib&l inniek easi ng
means conprise a plate (50) arranged opposite m xture delivery neans (20).
15 5) An etieleodosue c@mpriteain Bstenh (22Rfy Sdparatihd Me ligievi ous cl ai ns,
characterized in that housing (24) conprises a supply line (36) arranged

i nsi de sai ghaboatsl Y gAPha®UMBRARRWED in THaXiht bRt ls AHahYed RANSL 6&P)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

10 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).

15 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

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 opening (48) on pipe (42).




6) An enclosure as clained in anyone of the previous clains, characterized
in that housing (24) conprises a gas discharge pipe (42, 142) conprising
pressure drop 20 creation nmeans (48, 148). 7) An enclosure as clainmed in
claim6, characterized in that the pressure drop creation neans conprise
at | east one lateral opening (48) on pige (42). 15 8) An enclosure as
claimed in claim7, characterized in tH t one end (44) of the discharge

pi pe is arranged inside the housing and in that the at | east one | ateral
opening (48) is arranged on said end" 9) An enclosure as clainmed in claim
6, characterized in that the pressure drop 5 creation neans conprise a
decrease (152 hf chdiRus e tiifida B cidth 9 HALOERURE Rt e g AD)or ik SORLESUr © as

. . | c discnagrge .
claimed in anyone of the previous clalns, aracterli ze hat %%u5|ng

i st o1 oo ed i T Ean e o3P Bl 8% il Freeopi e e PR o

cl ai med in(%lghn&ﬁo, characterized in that dispatcher (82) 10 conprises at
| east one radiaf arm (84) provided with gas diffusion nozzles (88)" 12) An
enclosure as clainmed in claim1l, characterized in that it conprises a

substanti al | yones tneRmiréhs diddden 188 6, Qﬁ;a?éé%)’i-kéagn ﬁlgﬁ%&;}%skl{rgdé ction ofthe
p

encl osure, hollow tubes (66) running through sai ate and perforations

(62) provi dedimnindaf SmpliRta@eGis@ 51)0n the WIMMUIeRLRrd BB (109)'si des of said
plate. 15 13) A fluid feedstock hydrotreating nethod or a distillate

catalytic treating npethod using the enclosure as clainmed in anyone of
clains 1 to 120_) 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"

1) An enclosure as claimed in claim 10, characterized in that dispatcher (82)

10 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.

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

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




