1 PROCESS AND APPARATUS FOR TREATI NG A FEED COWPRI SI NG BUTADI ENE Fi el d of
~the invention The invention relates to the field of processes and
facilities for processing a feed conprising butadi ene, C5+ unsaturated
‘conpounds and acetyl enic conmpounds to €limnate acetylenics and
fractionate the feed to produce butadiene. The termCn+ refers to

hydr ocar bons contai ning n carbon atons or nore, but can also refer to

hydr ocarbons contai ni ng exclusively n carbon atons (Cn). Prior art

Eur opean patent application EP-A-1 217 060 discloses sending a feed to a

distillatio ' recovered a C4 cut conprising
subst anti al Irl;/R?I :i ;()#Wexghﬁgﬁﬁﬁg,FwAﬁﬂ%EMD CEOIPRISINGt is rich
in acetyl enic conpounds as a side %ﬁggml\ﬂ%{ ocessing the fraction that is
rich in aceéﬁ/l eni ¢ conpounds in a hydrogenation step, and recycling an
ef f | uentield, thieéntf-’élﬁloat ed in acetyl enic conpounds fromthe hydrogenation
step in a diftl j.on, . step.. The Xi sts a need to hydrogenate the
acetyl eni c grgl?%)(k)ﬁl}%éslor%ﬂ?tﬁf’ ﬁ‘gdh‘? %e[‘fl&g Prgfseseyfand ffacilition fon progessivgch feed
deact i vat £g oy o1 oy, Thore et BT, 2P PTG AReSEG S inra ene
| osses HaB'¢csdiand i fractionate thed feednyarprgéwat batadiefie.a TBE Vet @Gl =& i+4gh
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f eed. I HESST bk of the invention The inprovenent provided by the
pr esen'lt-alli 3|}(ﬁ§/cent| gnéoglﬁlﬁ@igp’él ‘fa?b%élﬂ%% Of nP¥e bufopn| Apmaefer dp hyddosthdnsat i on

step coemutdising gxelufieels nWasodnl AGhé E@?.ion step and a conplenentary
fractiog%tion step in a zone that 1S separate fromthe zone supplying the

pre- fr PY8tati on, to allow withdrawal of a streamto be hydr ogenat ed t hat
is free of aggy | al or.Li f ol lutants for the hydrogenation
catal ysts. The %& n{t%ng%p %}ch?éo‘? %?F%‘e]sﬁﬁog%@saaieﬁ SeIMHRE # HeedHipdy digidtationon

step_ i sstefioineshiohtarorecavertd aatd Ot doRfrisiny ' I fasompopnds and
low in C$;e§nd%e1§rai |.ed description of thelsih%vélnt&?rg;léﬂ%lﬂﬁele(?fynt\i}g%I%l‘ag?leng’o%@g?qns a
t

process aetiemhalne ish | pestyleniongmimsiunds ac et sitle siream,CprRENESthe

but adi efigt@A%h& Otich 8Cld rising diethyl enic and/ or acetylenic
conpounds, for exarr’atlelﬁp%:lﬁ aelge)%mgﬂﬂl} rlr’cﬁc}}%ﬁ&‘?f@mf’eﬁté?’ apd Fpvehng ae f eed

i s sentefflueny timt is depleted in acetylenic compounds from the hydrogenation step in a distillation
step.

There exists a need to hydrogenate the acetylenic compounds contained in that type of
‘ feed with improved selectivity, under conditions in which the hydrogenation catalyst

- deactivates only slowly.

There is .also a need for a limitation of butadiene losses due to distillation and.
hydrogenation of a very butadiene-rich feed.

Brief description of the invention

The improvement provided by the present invention principally resides in the
development of a distillation step comprising a feed pre-fractionation step and a
complementary fractionation step in a zone that is separate from the zone supplying the pre-

fractionation, to allow withdrawal of a stream to be hydrogenated that is free of a substantial

portion of the pollutants for the hydrogenation catalysts.

The invention also resides in the fact that the hydrogenation step is carried out on a
fraction that is rich in acetylenic compounds and low in C5+.
Detailed description of the invention

The invention concerns a process for the treatment of a feed comprising acetylenic
compounds, butadiene and a C5+ fraction comprising diethylenic and/or acetylenic

compounds, for example pentadiene and/or cyclopentadiene, in which the feed is sent to a



distillation step, a C4 cut conprising substantially all of the butadiene
_is recovered, a C5+ enriched cut is recovered, and a drawn fraction
~conprising acetyl enic conpounds is progluced, at |east a portion of the
acetyl eni c conpound-enriched fraction is treated in at |east one
hydrogenati on step, and an effluent that is depleted in acetylenic
conpounds fromthe hydrogenation step is recycled to the distillation
step. One aimof the process of the invention is the selective

hydr ogenati on of acetylenic conpounds contained in the feed in the

pr esencaiigfliahysseden, il 1.0k zihn ctivatio f the hydrogenation
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but adi ertd theshydeegrmetiemicatalystivly dligatnetss pElptied thélr pfeditishS, F ecovered and a

drawn fractio ri.sin cetyleni¢c conpounds is produced; ii) at least a
portion of sfp &ﬁ’gﬁmﬂn? chﬁ;’i‘? Brogess ©of dhe Present wvehtéersts tnearrinyont Gyestatiabn

step; anmrificit) bficBR by bNAkndS denl st £d i, acetyl eni.c coppounds from

t he hyg?ggenaotrﬁ%%_ﬁst ep its)y%ecyc%@é%t%gﬁfggld?@w F‘?%{ﬂeﬁlﬁs)s?f%pgg‘gWng‘dP@fi zed
in that Beh&eti gichl fmthuadistee prittonpr substantialBn rbdvictigalthe {SRlef Wiration of the
pre-fragf zit?o@lc% trtle f.fed, .which latter is supplied’to a
pre-fractiofmation 2 ’(Vﬁb&,e%‘,‘m@mgﬁuti‘@@eddws% ag agpessibld.at i on col um, -to
obtain at | ea3e igvmtion vall W 1 - ] uced + content _at one
or more jntermediate |evels of %ﬁgﬁ%egﬁ%&lgﬁ elregge ?‘é%%rﬁc{%c?ﬁgeaﬁ%ﬁnﬂﬁme

fractiofation by distillation of the internmediate stream or streans,
carried out i lenentary fractionation zone at least a 3 portion A
(5) of which v?% %Sgés)fqﬁﬁc‘{“?‘i BATARES HBtireatpgadaed comprging geqtylenic Rompounds,

butadiene and a C5+ fraction comprising diethylenic and/or acetylenic compounds, for

example pentadiene and/or cyclopentadiene, in which:

1) the feed is sent to a distillation step, a C4 cut that comprises
. substantially all of the butadiene is recovered, a cut that is enriched in

C5+ is recovered and a drawn fraction comprising acetylenic

compounds is produced;

11) at least a portion of said drawn fraction is treated in at least one
~ hydrogenation step; and
1ii) an effluent that is depleted in acetylenic compounds from the

hydrogenation step is recycled to the distillation step;
characterized in that the distillation step comprises:

* an initial step for pre-fractionation of the feed, which latter is supplied to a
pre-fractionation zone (4a, 4b, 6, 7) included in a distillation column, to
obtain at least one intermediate stream with a reduced C5+ content at one
or more intermediate levels of the column; and |
at least one step for fractionation by distillation of the intermediate stream

or streams, carried out in a complementary fractionation zone at least a



(4b, 7) of the pre-fractionation zone constituted by the feed supply plate
‘and the lower plates, to withdraw the drawn fraction froma point in A for
“'which the nole ratio [C4/C5+] is higher than that of the feed. According to
-the invention, the portion Ais considered to be "distinct fromand not

adj acent” to the portion Bif A and B are not joined and thus do not have a
comon portion, and if a plate of Ais separate froma plate of B which is
above or below it by at least 1 theoretical plate. This also applies to
plates A and B located at the sane |evel but either side of a vertical
partition in the colum. Since the plates are separated by said partition
and are not one ab89%IoRHe (8} ABWhiehhisydistinet frhmsaridenatordircertr tocthé podtien "BIOt

adj acent". Materi al r atq ch as a partiti.on petween A and B_is not
necessary. The "I omgg)e’g/?a%%eds}g%é?%%ﬁm ﬁgn &E?%COWFJ&?J)‘?YI\@% fesdisupnly oate he
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| ower than that of h the melestasiol [(4/G] i$ highersmethiisefiths &ddf r om sai d

supply. Thuspcddind ti || gws_fractjionation to he carried out in two
steps, in which atg?aéggtﬁ&%g&n’@%e porioq bsn‘a’néi?iﬁrﬁhitg%a jtimgt Bom and net zone
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to fl ovwsdchvisralsartifiéh Bk f . - ionatiQn zone .and thus drop into
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particul ar ol igoners and pol yners, nos f which fall into zone B.

W t hdr awnal f Fii e dnveatipmalhlows fradtidnaten torte dtiedmnt it §tas, B WhicH hElRhe!
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- diethylenic and/or acetylenic C5+ compounds which may form additional heavier products
(oligomers and polymers), and even small quantities of solid coke particles.

According to the invention, all of these unwanted relatively heavy compounds will
tend to flow towards the bottom of the pre-fractionation zone and thus drop into portion B of
said zone (the portion comprising the supply plate and the lower plates (in liquid
communication with said plates), finally leaving via the column bottom. Using a
complementary fractionation zone a portion A of which is distinct and not adjacent to B
means that A is at least partially removed from the influence of said unwanted compounds, in
particular oligomers and polymers, most of which fall into zone B.

Withdrawal from A at a point such that the C4/C5+ mole ratio is greater than that of
the feed can limit the presence of unwanted C5+ compounds which are precursors for
oligomers and polymers. Thus, this allows a product comprising a reduced quantity of

pollutants that may deleteriously affect the efficiency and the hydrogenation catalyst to be



and acetyl enic conpounds. The catalyst, which is |less polluted, is nore
efficient, typically nore selective (for the hydrogenation of acetyl enics,
* conserving butadiene the best, especially as it can operate under
substantially optimum operating condi ti%ns wi t hout having to conpensate for
deactivation by nodifying the operating conditions), and with an increased
service life. It can also lead to greater purification and | ower butadi ene
| osses. Highly preferably, the drawn fraction is withdrawmm froma level in
the colum that is higher than that of the feed supply point. This
contrlbutes to a substantial increase in the C4/C5+ of the drawn fraction.
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por t i onandaciylec cdiiotiRsM “above” as used in the invention neans that not
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Thus caused absorption of acetylenics,
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correlation, the cut comprising butadiene at the head of the column contains only very few
acetylenics. The withdrawal point for said drawn fraction can advantageously be located at
the point of maximum concentration for the acetylenics, in particular vinyl acetylene, or close
to this point.

In a first variation' of the invention, portion A is constituted by a section of said
column located above the feed supply (typically several theoretical plates higher). As an
example, if the column comprises 45 theoretical plates, and if the feed is supplied to plate 25,
a drawn fraction can be withdrawn from plate 20 and recycled to plate 10 after hydrogenation.
Portion B is thus constituted by plates 25 to 45. A portion A which is distinct from and not
adjacent to B can thus be defined, which is constituted (for example) by plates 14 to 21. The
complementary fractionation zoné is typically constituted in this case by plates 1 to 21, and
the pre-fractionation zone by plates 22 to 45.

In a second variation of the invention, the distillation column comprises a partition

which is disposed so as to separate the portion A of the complementary fractionation zone



common section (6) at the columm head and a conmon section (7) at the
‘columm bottom the C4 cut conprising substantially all of the butadiene is
 recovered fromthe comon section (6) at the colum head; the C5+
eenriched cut is recovered fromthe conmon section (7) at the col um

bottom and the drawn fraction is produced in said portion A (5) of the
conpl enmentary fractionation zone, at the central portion of the col um,
which is isolated from the supply. This variation of the invention
produces a high drawn fraction C4/Co+ ratio: in fact, an "internedi ate
stream | eaves Ere-fractionation zones 4a and 4b which are adjacent to the
suppl y, figR epnd Bt andrsal it éhs prefuvticnation vepeo Ma, ab! 627) Whi el ESnfled &ty

depl et ed _i.n + (at th ead of zone 4a) and a |liquid streamthat is
ri cher ?I%HS%]«%EE’?% e&%ﬁt?e’jimcamp%ﬁ?t1§%ten§@¢ré@ﬁnmtlng(6,r7éctified efficiently

i n portion ATgpikall s B : J: Or rtion. of the + it contains.
The variation of t}ﬁé&: ?\d\%ﬁﬁ gsn(rh C'Esﬁaélsri]) aicn]?téaflﬁgﬁloﬂaqfttg? F@SHH’(%FP f“hi?s{omblaoduce
a hi gh eanusa speiont(heatdheaveiuindend and wicbhaish sesHdS AU iR LoluhAGHEARI NI the
total height of tE}eC@)I um (in_contrast to the variation in which zone -A
is a superinposet®col BHrFosRRIsIhsubsratialdals of thediutgdlienteds redovured thiven the

supply). Furt hercoﬁu&xoﬁ@él:tfo}’l%fﬁ'thé’c(ﬂﬁ%glg}%ﬁ he reflux ratio by about 20%

for exanple. The hydrogenation” step is ’ed out in the presence of

hydrogen in a bedfiefCiatmiched cubBSesoveldd fr6HaPsSEnmEN sBdonadh r
pal l.adi um si | ver g(r)tF any ot her known sel ective hydr oggnatqhg(ﬁ} gﬁlg%@?ﬂ The

choi ce of catalys an;id an essential el ement of the invention. A number

of other additiongle ¥abl,akd r techni.cal . arrange ts_can be enpl oyed
when carrying out t’thehe |n\a/%énc't&:a§nl{:g pfﬂ‘gucﬁadmaﬁﬁﬁlwgﬁ%%@er%Q%Wém@&a%(s a

side streamin th&actppetiohabre, af tHedeftrAIQ i of the Colunt WHiG SAEIRRLAT Y
fractionation zon%[.9 In a further variation, the internédiate streamis sent
directly to a bed™S5rSUpBlal y&is vasiatiga ofithe deventionprévipdesogdrigh deawri fraetionn

said portion A of 4C | 2 tj.qQnati on, zone, | aw t he upper
t heoretical plat ecg?%s ali(a b%%?\ahkl&{e%ﬁedééa PR | f?a‘{ff?eprﬁ’ flopatiop zgpes

portion A 6 Thi4apnddbcebich arerayjaceniidche aishly, WERH 3hRAmAG ek it he
invention and prevents transfers of ~fluids. Typically, the effluent

depleted in acetyl&HFE SEHD Strdsisi highly depleted in. 5t*1‘(@|t tonred of gent #grendta t he
15) ""above zones Atan PSP ficke in T LR 15Rr s b)) tf cuEbRbis,
This el imnates arectified efficiently in portion A (5) to eliminate the major portion of the C5+ it
- contains. The variation of the invention with an internal partition can thus
produce a high C4/C5+ for the drawn fraction without substantially increasing
the total height of the column (in contrast to the variation in which zone A is a
superimposed column secfion, located several plates above the supply).
Further, it can typically reduce the reflux ratio by about 20%, for example.
The hydrogenation step is carried out in the presence of hydrogen in a bed of catalyst
- based, for example, on palladium/gold or palladium/silver or any other known selective
hydrogenation catalyst. The choice of catalyst is not an essential element of the invention.
A number of other additional variations or technical arrangements can be employed

when carrying out the invention:

The drawn fraction may be recovered as a side stream in the upper half of said portion
A (5) of the complementary fractionation zone.

In a further variation, the intermediate stream is sent directly to a bed of catalyst in thé
presence of hydrogen localized in said portion A of the complementary fractionation zone,

below the upper theoretical plate of said portion A, for example in the upper half of portion A.



large fraction of the acetylenics. The invention al so concerns an apparatus
.for carrying out the process, in particular an apparatus for treatnent of
a feed conprising acetyl eni c conpounds,6 butadi ene and a C5+ fraction
conpri sing diethylenic and/ or acetyl enic conpounds conprising: means (1)
for supplying a feed; distillation nmeans (2) provided with neans (24, 26)
for recovering a C4 cut conprising substantially all of the butadi ene, and
means (31, 35) for recovering a C5+ enriched cut, the distillation neans
also allowing the production of a drawn fraction conprising acetylenic
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derivin om t he hydrogenation nmeans to the distillation neans;

characteri zegyh I stillation neans conprise: at |east one
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(5, 6, 7) at Theastentomalss comteths(s)andhrathy G chSoidi St and not _.adj acent
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on B (4b,
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for W Hackicin ddghrl r ion froma point in A at which the [C4/ C5+]
mole ratio isdﬁ%? S%r(ﬁtétﬁgﬁn‘{cha OB F e ICROFIPoURds FoRPERMEanal means bei ng

connected to Iydmegen@) fanupBlghg.a féed;Sai d apparatus, preferably used in
accordance with one qor nore of the dispositions of the process cited above

(for exanpl e recyistiiyianmesnsor) peordded itk fakats R4 UPsYRfoll SedoBng B € gh@bl ¥
3 to 15 theoreti C%mﬂﬂiﬂﬁefssu%ggx\éte l@ogﬁ A aﬁ\(; )) .to obtain the advant ages
described above fortthe procase 8 aflhofi heeRttpdisne, | ard amernst (3, ad®s fort he
col um can conpri seoeerpRcki 08+ hrikQBE Qk. @ G .. Whi.ch. may, or
may not be structurg}qﬁ,thi s constitutes a téecc:1 E\llll%@ g%’éélﬁ%lseomah%%}’

plates. Wen t hePOGPehHaR Lsdspva &gciopeomprisinnacesdéric pahpdindon may

essentially be gopsh e awall or jinternal partition. Said internal

wal | may extend al o%stg%’ %Q?é/r g}‘%ge'ngﬁmg thedgaymn fraction; and o
* means (17) for recycling an effluent which is depleted in acetylenic

compounds deriving from the hydrogenation means to the distillation means ;
characterized in that the distillation means comprise:

* at least one distillation column having a pre-fractionation zone (4a, 4b, 6, 7)

connected to means for supplying feed, producing, at at least one intermediate
level of the column, at least one intermediate stream comprising acetylenic

compounds; and

means for transferring at least one intermediate stream with a reduced C5+
content produced in the pre-fractionation zone to at least one complementary
fractionation zone (5, 6, 7) at least a portion A (5) of which is distinct and not
adjacent to the portion B (4b, 7) of the pre-fractionation zone constituted by the
feed supply plate and the lower plates, the portion A also comprising means for
withdrawing the drawn fraction from a point in A at which the [C4/C5+] mole

ratio is higher than that of the feed, said withdrawal means being connected to

hydrogenation means.



| ongi tudi nal axis of the distillation colum. Said internal wall may be
essentially vertical or inclined at an angle with respect to the vertical

- of less than 45. The partition may al sg be constituted by internal walls

di sposed between each plate on a col urh section. Said distillation colum
may typically conprise a total nunber of plates (unless otherw se stated,
theoretical plates, counted fromthe colum head) in the range 20 to 50,
preferably in the range 35 to 45. The pre-fractionation zone and the
conplenmentary fractionation zone may typically conprise the sane or a

di fferent nunber of theoretical plates. The pre-fractionation zone or the
conpl ement ar pifrapppiagisapicémably necdrinyaqgerizned With onepr iiee df the didposifoef &F abl y

9to 12 ti.cal .ol at whi ch are separated and not comunal . The
conmon gheef:p ﬁ)g%seéa 1&t%h% 6 ﬁs%e erfﬁﬁ/y‘i%‘ﬂptﬁ‘F Q%qgsn%t@nﬁfﬂu@ﬁ epveardpand
nunber pofferablg® @t | Ckoftidd S3atedhH B) - j 041030,
preferab]y 12gto 25 thgorlet_ ?zaa? 5’? gtzgéé%g Bc)gmx%gg??@ﬁi %@g.s[ %eesg%bgoﬁ%nn
bot t om &P9Ve fastheprgcespofthe saveptiom 10 theoretical plates. The feed may be a

fraction of rackin ffluent conprising nostly hydrocarbons
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fracti i i | eni d dvant ly b
it o Obgr TR oF Bl B fishy | Gl SR Sl et Sitend Sonman dore Rarlle do dhe
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be maintained at between 8 70% and 130% of the val of the ow rat e of
the feel“BrEfiAnAnele With sespect do theateticnl 0fkess than #%°.f eed flow rate. It nay be
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t enper apgebimiTseotiompl enent ati ons of the process of the .invention will now
be descri bed_w eference to Figures 1 and 2, to provide a better

tn .
under st andi n&.&udTH‘éE‘_@at?% FelHER: Ry JiBicalle cogipries abiotalayundfer exfapiates @nltsar e
not | i MotteR@isk Rt Yh&oreddaE Sutdd | | Q0L e pracess of
i nvention do not i ncl Ude af? o#s’ fﬁ@%@#ﬁ%ﬁ?ﬁ %OIH]@EJ];%& s rraP%Egr‘r%r?pi ng
it. Onl yreferebly indheanpe 35 thdth are necessary for understanding the
i nvention ar %hshowr% therein; the 3ki |1 ed '
¢ pre-Iractionation ‘zone and the complementary fractionation zone may typically
comprise the same or a different number of theoretical plates. The pre-fractionation zone or
the complementary fractionation zone may generally comprise 4 to 15, preferably 9 to 12
theoretical plates which are separated and not communal.
The common section at the column head may comprise 1/3 to 2/3 of the total number
of theoretical plates. As an example, it may comprise 10 to 30, preferably 12 to 25 theoretical

plates.

The common section at the column bottom will usually comprise 2 to 10 theoretical
plates.

The feed may be a fraction of a steam cracking effluent comprising mostly
hydrocarbons containing 4 or 5 carbon atoms, preferably mostly 4 carbon atoms.

In particular, the feed may comprise at least 50% by weight, preferably 70% by weight
and more preferably 90% by weight of hydrocarbons containing 4 to 5 carbon atoms, or even
4 carbon atoms.

The withdrawal rate for the drawn fraction comprising the acetylenic compounds can
advantageously be maintained at a value that is substantially equal to that of the feed supply

rate. As an example, the rate of supply of said drawn fraction can be maintained at between



person will be capable of conpleting the representations to carry out the
.invention. In Figure 1, the feed is supplied via a line (1) to a
distillation colum (2) conprising a @gre-fractionation zone (6, 4a, 4b,

7), a conplenentary fractionation zone (6, 5, 7) and a partition (3)

di sposed in the central portion to separate a portion (4a, 4b) of the pre-
fractionation zone on the feed supply side froma portion A (5) of the
conpl ementary fractionation zone. The partition (3) is disposed in the
colum (2) to produce a comon section (6) at t he colunn head and a conmon

sect | ONT(R)andl 30%4R0feRt illie BORE APRIESR. 1 ab?xl\})ei L2600, anaY L G Ones:

An i nt er medi ate streamwith a reduc

f eed) | theead r?\\iﬁ‘vapour fromthe upper pI ate of zone 4a and suppl ies the
conpl enent ar i on zone at the lower plate of the
common zone %{ F‘H‘SftPcFHP@%tll @e ﬁP‘%MC emperiatine (ip pregulapée vledrit)zones

(4a) andrdeﬁaottabefmnaaeolﬁt]mga%t%tt}&lag@ggnt Rllisygl the comon zone (7)

is also distributed between z0 “ion that is richin
acetyl eni ¢ cbwpoumdempgntaiitmsedf the proedss it the (iByentibn tWill nde MRl GBS With

fractio i d as side stream (11) before being sent to a
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is deplg gnﬂs'%vtﬁ&?w |c co ds is recovered via line (15). Said
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exchangpersqulwjll mapamebzﬁlcaﬁ Ieﬁﬁgﬂieei‘é‘pfegentét?)%%?@%uﬁﬁl%tlh}?&t £8) at the head

of the disti]lation colum (2) via a line e colurm head (2), a
C4 cut conpr 1greslybiae fead iseyupplied Viaoflitteh@) mﬂadulememcslma) coepfviag ad,
via a | hRerdc h sent via 21) to a condenser“§22)
then t oba 9 aé%%??‘g%%te t%if)a 4B %F?fé‘ %’%’Pa% tl?naaﬂn@pnea{ﬁ,d ch eng aj s

sent topamtlumﬁl Ajsposed he tﬁ@rcemteeﬂ d]é’orubﬁftbuéép&'afb 9 ﬁdrﬁ&tgzg) 4b)TE £ il g‘?é'

portiong.of.the cut is recovered via a line
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(33) bef ore bei n%@eg@gﬁ’%ﬁﬂm ?ﬁ% A5PPES %%F%ﬁ%‘t E?sﬁ vl?fa uaceléiﬁem?@z;)
The’ ot hesctipo (Q)lamh@f:o]tmm e5d aud ai Smm&e @acqbﬁ@)vaaeh@c&thﬂﬁ t(o%t%)% bt fhe?
cont ai NSy s?afr@ﬁ of.the elenents of Figure whi ch have al read een

descri bed, APALOR A0S ¢ enent s (1to 7) (21 to 26) and (31 to 35) are
shown in Fi %ﬁ%t%rmédiat@ Qti‘éa{n?gﬁthta‘}e@c%rc%+ COHEC&?{‘%’%@P@%II?C%? gg‘?efi? kﬁ?g% %5) of

acetyl eni ¢ conpounds produced Int upper
t he conplVenffpny terepper olgt oftaone cdnendupsiivs tHé é(ﬁﬁf;l%ﬂleﬁ@ry fractionation zone
(6, 5, 7) at the lower plate of the common zone (6). The liquid from said plate is distributed
between zones (4a) and (5). The vapour stream from the upper plate of the common zone (7)
is also distributed between zones (4b) and (5).
A fraction that is rich in acetylenic compounds produced in portion A (5) of the
complementary fractionation zone is removed as a side stream (11) before being sent to a bed
'of hydrogenation catalyst (12) inside a hydrogenation reactor (13). The catalyst bed is a fixed
bed in downflow mode, i.e. the drawn fraction is introduced into the top of the hydrogenation
reactor. Hydrogen is injected into the hydrogenation reactor via a line (14). An effluent
which is depleted in acetylenic compounds is recovered via a line (15). Said effluent which is
depleted in acetylenic compounds is chilled in a heat exchanger (16) before being recycled to
the common section (6) at the head of the distillation column (2) via a line (17).
At the column head (2), a C4 cut comprising substantially all of the butadiene is also

recovered, via a line (21). Said cut is then sent via line (21) to a condenser (22), then to a



a bed of hydrogenation catal yst (51), said bed being localized in the
internal portion A of the columm, and not inside a separate hydrogenation
“reactor. The catalyst bed is a fixed b%p i n downfl ow node, i.e. the
fraction that is enriched in acetylenic conpounds is introduced via the
top of the catalyst bed (51). Hydrogen is injected into the hydrogenation
catal yst bed (51) frombeneath via a line (52). Aliquid effluent that is
depleted in acetyl enic conpounds is recovered frombeneath the catalyst
bed (51), and a portion of that effluent is recycled (using a punp, not

h ' he. (5 ) 4a, 4b, 5 f le 4 5
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A CA+CoTecguefed visra ne@/.cr acki ng ef fl uents the conposition of which is

descri bed ing Table 1 bel ow was treated in accordance with a prior art
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At the cal umm head, a C4 cut containin I'ene an
acet y| efPHmneRdentApsidewseparstolipiregknatitrereactonosi t i on of said C4 cut is

shown in Tabf ortign of said cut was re-introduced after
condensat i on gﬁéatggf)@%éit@gn@qunbegﬁjé%?wp wrmede, igf thefraction thag iscasirighed head,
whi | e t hestydetie compotndsrs WAGANELOME RS OF the eatment, for
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internal acetylenics-depleted reflux in portions A (5) and B (4b, 7) of the column.
Substantially all of the butadiene is recovered from the head of the column (2) via line
(21). This cut is then sent via line (21) to the condenser (22) then to the separator (24) via
line (23). The separator (24) is surmounted by a line (53) that can purge excess hydrogen. A
~ portion of the butadiene is sent to the column (2), in the form of a reflux, via line (25). The
other portion of the butadiene is recovered via line (26).

Example 1 (prior art)

A C4+CS feed from steam cracking effluents the composition of which is described in
Table 1 below was treated in accordance with a prior art process (EP-A1-1 217 060). The
feed was introduced into a distillation column at a temperature of 64°C, a pressure of 0.60
MPa and at a flow rate of 30 T/h.

This column comprised about 40 theoretical plates (between 50 and 120 real plates
depending on the type of plates) and the feed was introduced into the 20™ plate (theoretical).



'0.025 nol /ol . The withdrawal rate for said drawn fraction was equal to the
supply rate of the feed. Said drawn fraction was introduced into a
.hydrogenation reactor supplied with hy@rogen under partial pressure
conditions which substantially corresponded to the stoichionmetry for the
hydr ogenati on of said acetylenic conpounds. Said reactor contained a fixed
bed of hydrogenation catal yst functioning in downflow node, i.e. the liquid
feed was introduced into the top of the reactor. The hydrogenation

catal yst was pal |l adi um based, stabilized with gold on an alum na support
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recycled to the colum bottom In this exanple, the |l evel at which the feed
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Said drawn fraction was introduced into a hydfogenation reactor supplied with
hydrogen under partial pressure conditions which substantially corresponded to the

stoichiometry for the hydrogenation of said acetylenic compounds. Said reactor contained a

fixed bed of hydrogenation catalyst functioning in downflow mode, i.e. the liquid feed was

ntroduced into the top of the reactor. The hydrogenation catalyst was palladium-based,

stabilized with gold on an alumina support (0.2% by weight of palladium and 0.6% by weight
of gold). The hydrogenation reactor was operated under the following conditions:

* absolute pressure: 0.50 MPa;

* temperature: 35°C;

® space velocity: 4nt;

* hydrogen flow rate: 30 kg/h.

An effluent which was depleted in acetylenic compounds was recovered then chilled

before being recycled to the column at the 6 theoretical plate. Chilling was carried out so
that the temperature of said effluent was approximately the same as that of the 6 theoretical
plate.

This effluent depleted in acetylenic compounds contained olefinic compounds Initially

present in the feed, butadienes which had not been hydrogenated and oligomers produced in



ENE 9. 06

' | SOBUTENE 0.40 0.00 13.66 20.31 0.01 1BUT .
~|SCBUXSPENE'EE.27 0.01 32.52 46.99 0.04 NBUTANE 3.53 TRAN56$$LEN§ 21 4
1353T 4.26 7.06 VAC 0.06 0.73 0.05 0.01! CI S2BUTENE 2. 00 ;BO E 3.3
8'20 0.07 0.01 12BUTADIENE 0. 40 | SOPENTANE 062240251281'2ENTANE 4.87
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as column bottom. A CS cut comprising said compounds was removed from the column bottom;
the composition thereof is shown in Table 1 below. A portion of said C5 cut was introduced
into a reboiler and recycled to the column bottom.,
In this example, the level at which the feed was supplied to the column (20" plate), the
level to which the drawn fraction was drawn off as a drawn fraction (234 plate) and the level
at which the hydrogenated effluent was recycled (6" plate) were selected so as to obtain 1200
ppm by weight of acetylenics in the C4 cut while minimizing losses of 1,3-butadiene.

Phase; percentages by weight Liquid feed C4, overhead CS, bottom liquid
liquid cut cut
PROPANE 0.01 0.01 0.00
PROPADIENE 0.01 0.01 0.00
PROPYNE _ 0.02 0.03 , 0.00
ISOBUTANE 0.27 0.40 0.00
ISOBUTENE ' 13.66 20.31 0.01
1BUTENE ‘ 9.06 15.27 0.01
13BUTADIENE 32.52 46.99 0.04
NBUTANE 3.53 5.24 0.02
TRANS2BUTENE 4.26 7.06 0.06
VAC 0.73 0.05 0.01
CIS2BUTENE 2.00 3.31 0.13
1BUTYNE 0.20 0.07 0.01
12BUTADIENE 0.40 0.25 0.21
ISOPENTANE 1.67 0.11 4.87
2METHYLIBUTENE . 3.21 0.15 9.46
ISOPRENE 9.52 0.34 28.28
PENTANE 3.33 0.09 9.94
TRANS2PENTENE 1.43 0.04 4.28
13CYCLOPENTADIENE 9.76 0.21 29.27
CYCLOPENTENE : 0.48 0.01 1.45
ICIS3PENTADIENE 3.33 0.05 10.04
CYCLOPENTANE 0.60 0.01 1.82
1SETHYLCYCLOHEXADIENE 0.00 0.00 0.10
Table 1

The observed degree of conversion of vinyl-acetylenic compounds (VAC) was 0.95 as
calculated in accordance with the relationship:

1 -[ (maSS of VAC)column overhead outlet/! (mass of VAC)inlet]

The butadiene losses represented the quantity of butadiene which was not recovered

overhead, i.e. the butadiene which was hydrogenated to butene at the hydrogenation reactor to



.cal culated in accordance with the relationship: 1-[(mass of VAC)col um

overhead outlet/(mss of VAC )inlet The butadi ene | osses represented the |
guantity of butadi ene which was not rquvered overhead, i.e. the butadiene

'whi ch was hydrogenated to butene at the hydrogenation reactor to 12 which

was added the butadi ene which was | ost at the columm bottomin the C5 cut.

The | oss of 1, 3-butadiene, the commercially inportant isoner, was 2.85% by

wei ght. The C5 content at the colum head was 1.00% by wei ght. Exanple 2

(in accordance with the invention) A C4+C5 steam cracking feed with a

conposi t, I i t .hat of  Exanple 1 was sent to the apparatus of
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the col §7H Reth8, apnaremscef Figune di. niTigs leddadae herotased @66 Ve HaBllaldie column

conposi . ‘o i C I's shown in Table 2 below. As in Exanple 1, a
Corr Y oneomPrisifl al3hielt il uhde B8 e bk e cAitane o those

condensédeicobedindExaapdd Bt ion, in the formof a reflux, while the other
portion was {rﬁc?vered for subsequent treatnment. The reflux ratio with
respect to tHelgstasiinbieduogddntp, the 7Atthedreticat platetdfabe etritedpoploate(daf smone A

(5) (16 ti f,the.col. , .a.drawn, . fraction which was
rich i nhg(ﬁ{i?‘?féﬁi iél?e?éarlrpp‘g%ﬁlg‘é&mg’s"a%d’a ﬁ%iag%e Feing @Fd@“‘s thesrstical plateainr feei o
of the eolnuantoaiinhcahpriedtll BBbeticn é&?%cﬁﬁnﬁ%ﬁoﬁﬁs@&]hﬁ B oRkicd- 030
rml/m)l.ll'he withdrawal rate for said fraction was 30 N, 1.e. equa‘il to

the feeBdTppIlF Golymn wasmmaigiaingg yndse thegrametemperamse rild prassuracondition 4

corrpounq:ﬁ)sgva&cﬁgggﬁ%ﬁgﬂé pto a hydrogenation reactor supplied wth
hydr ogen under the sane conditions as those described in Exanple 1 An

ef fl uent whi &b theesoldepheadch Ca cac e&mbi@ﬁig%&é?ﬁ@@%sre%récfc‘?ﬂ@ﬁﬁﬂ%fsﬂﬁ)ﬂ .
cal plate

chilled_chef ei recycled to the colum at the 6d' theoreti
of the 8%?%3545%‘&‘? gﬂ"%fy iﬁblet%éelem- ufkh i Eaemplas], ianpdEd el eaid, cut biak ré-ng

was car fritRduesddt toSe!ddfimd fead GRRELAILNL SN a%ﬁis%paration, in the form of a reflux,

while the other portion was recovered for subsequent treatment. The reflux ratio with respect
to the distillate was 1.7.

At the 3 theoretical plate of zone A (5) (16™ theoretical plate of the column), a drawn.
fraction which was rich in acetylenic compounds was withdrawn as a side stream with a ratio
of the concentration of acetylenic compounds to that of butadiene of 0.030 mol/mol. The
withdrawal rate for said fraction was 30 T/h, i.e. equal to the feed supply rate.

| Said drawn fraction which was rich in acetylenic compounds was introduced into a
hydrogenation reactor supplied with hydrogen under the same conditions as those described in
Example 1

An effluent which was depleted in acetylenic compounds was recovered then chilled
before being recycled to the column at the 6% theoretical plate of the common section (6) at
the column head. As in Example 1, chilling was carried out so that the temperature of said
cffluent was approximately the same as that of the 6% theoretical plate.

A C5 cut the composition of which is shown in Table 2 below was removed from the

column bottom. A portion of said CS cut was introduced into a reboiler and recycled to the
column bottom. '



approximately the sane as that of the 6d' theoretical plate. A
ggfLﬂfn:hgazonggsition ofymhich is shown in Table 2 bel ow was renpved from
" the colum bottom A portion of said @ cut was introduced into a reb0|!eL
and recycled to the colum bottom 13 |In this exanple, the |level at ﬁhlc
the feed was supplied to the colum (20th plate), the level at which the
drawn fraction was drawn off as a side stream (16th plate) and the level to
whi ch the hydrogenated effluent was recycled (6th plate) were selected so
as to obtain a 1, 3- butadiene |oss of 2.85% by wei ght, which corresponded

Ci, overhead T aura th Ry ora et 836 PR lAds dshonon U8 e b

C4, overhead liquid bottom | 1" qui

Lgt @hich thel d@waOracHRORANErSwR f0as0Bsif Qfard GEB - thé 0.00
F?%’G?Emzhs 0.44 0,0 y 1BUTENE 9. 06 15 33 0 03 §13§TL#§[E>TT"%\?§ .é‘ﬁg’.‘*g%
47. 35 o%@% Ri%ﬁﬁ’if@ée ."%‘éegl.“f#t VapECyHRANG?. BlURENErelsed Gt et Q)?aﬂtoﬁﬂ){%ﬁé%%&% Eﬁl -
( ' .28 0 .09 1BUTYNE 0.20 0.06 Q.01
040 0 26 0 e S et Wil core Bl e fov OhBRisdin Bramleg. o 45

| SOPRENBhge; Barcddta@g bPeid)  PENTANE Liid3®d0. 07 9y %Q%ﬁ itk "":l%g&%miﬂulﬁ iuet' 01

4.28 13CYCLOPENTADI ENE 9.76 0/02 29.25 Agzq.OEENI Wé 0. Qg 0. :

Cl S3SPENPADPANE 3. 33 0.00 9. gQN‘L,rY\L,er Qo T ANE §66—6- Bo—-80 000

15ETHYL exohHIpADT ENET0. 00009669 o001 001 0.00
PROPYNE 0.02 0.03 0.00
ISOBUTANE 0.27 040 0.00
ISOBUTENE 13.66 20.44 0.03
1BUTENE 9.06 1533 0.03
13BUTADIENE 32.52 4735 0.16
NBUTANE 3.53 527 0.03
TRANS2BUTENE 426 7.07 - 0.08
VAC 0.73 0.05 0.02

| CIS2BUTENE 2.00 3.38 0.09
1BUTYNE 0.20 0.06 0.01
12BUTADIENE 0.40 0.26 0.06
ISOPENTANE 1.67 0.11 4.80
2METHYL1BUTENE 3.21 0.08 9.48
ISOPRENE _ 9.52 0.09 28.40
PENTANE. 3.33 0.02 9.96
TRANS2PENTENE 1.43 0.01 428
13CYCLOPENTADIENE 9.76 0.02 29.25
CYCLOPENTENE 0.48 0.00 1.44
1CIS3PENTADIENE 3.33 0.00 9.99
CYCLOPENTANE 0.60 0.00 1.80
ISETHYLCYCLOHEXADIENE 0.00 0.00 0.09
' Table 2

‘The observed degree of conversion of vinyl-acetylenic compounds (VAC) was 0.95,

calculated using the relationship presented in Example 1.

The amount of acetylenic compounds at the column head was 1100 ppm for a 1,3-
butadiene loss which was identical to that of Example 1.

The CS5 content at the column head was 0.33% by weight.

The C4/C5+ (C4/C5) ratio of the removed effluent was greater by more than 30% than
that of Example 1, indicating a substantially lower quantity of pentadiene and
cyclopentadiene, which are precursors for oligomers and polymers. The quantities of

oligomers and polymers and traces of c6+ which may be present in the feeds were also greatly



Table 2 The observed degree of conversion of vinyl-acetylenic conpounds

. (VAC) was 0.95, <calculated using the relationship presented in Exanple 1.
The amount of acetyl enic conmpounds at tige colum head was 1100 ppmfor a
1, 3- butadiene |oss which was identical to that of Exanple 1. The C5
content at the colum head was 0.33% by wei ght. The C4/C5+ (C4/C5) ratio of
the renoved effluent was greater by nore than 30% than that of Exanple 1,
i ndicating a substantially |ower quantity of pentadi ene and

cycl opent adi ene, which are precursors for oligoners and pol yners. The

quantitieduedd. OfHegsurpics 1@Rd traces of c6+ which may be
present in the feeds were al %ﬂ(gpg%g;gélﬁf/tﬁ?& 0?3@%?@&%%‘)%‘?&%}]&% Verethand

t he sel e%ﬂbﬁwftl%u}’dﬂlm%‘@dhydrogenati on catalyst were thus substantially

i nprove 3 (in accordance with the invention) The facility of
Exanpl e"%x%@ﬁﬁs ‘&?“‘%ﬁaaﬁl%‘mgghwvamwg for a |oss of 1,3-butadiene

i dentical to ThefacOly BXKERRYL t of .agetylepic co unds at the
col um head_was kethl i dent giﬁ W%l%ﬁ%e}?gPH{;'gftﬁ?q\gﬁa’f’ﬁn%%éﬁplP%g ff)L?‘.bét.ad@E@O
ppm A Ciertipalicethai of Bxaiplg 1f dedambint of a6EFRAR dohPRuhdieRith S Bliukd Heh@tyaof
Exanpl edﬁe VAR, ti?a‘?%thtg t he g ratELjs of Fi 8ure 1. This feed was introduced
into a d&tilFart shiebehiake ggﬁ’fﬂ"i] Phglad20@ppmnal wal | under the sane

pressure and A@MREISateH € ¢ ot . ose... descri bed j le 2. As in
Exanpl e 2, the feed was iﬁa??%gu%gg%lnﬁtsd 0 T%é’%’@f’ﬁ?’r‘i’@%ﬁ@td‘%&%%&lﬁ’aﬁ he
col umn; SeFh&° dbs anprrewafi Bigured0. t Thisr fobd onds MRS RS aCAHMTHNS umn

mai nt ai r@%ﬁﬁ@raﬁ BGesd t%er ture and pressure conditions as those
described i'n Exanple 2. Raunder the, same PEFR§UIs LANddiemperalve coaditivas esl tiatse t he
col utm hdeackibedtis Bxaiplesi.ti on is shown in Table 3 below. The reflux ratio
was 1.8. At the 16th plate, a drawn fraction was w thdrawn as a side
stream the riatinExmplpg, thedersemas iatroducedfintachs 20®thebreGOARIMUE d5tHe okt  Of

but adi eng . i.n le ., 2, the withdrawal rate for said
fraction agts)h%gp%rﬁ&llgaa%ﬂ f@g’&q%ﬁg@%gc hTi Solye@nwasnh maitieited pnderethy lseme

conpoundsmpersture and pressueslcondittond as s B%Hﬁé&ﬂmiaﬁﬁﬁéﬁ’r supplied wth
hydr ogen und\%](tthe sanme conditions as those described in Exanples 1 and 2.
[

An ef fl uent $houfsontaipng buiadienc awe rgdoamied atdlvposlania heag; tLeaMpdsadntigen

chi || ed shb@heh FabRI3NGISEC the colum at the 6th theoretical plate
of the comon sectiogn at ?ﬁ%Fe%&?atloW% ?-8-

th . .
At the 16™ plate, a drawn fraction was withdrawn as a side stream; the ratio of the

concentration of acetylenic compounds to that of bﬁtadiene of 0.03 mol/mol. As in Example

2, the withdrawal rate for said fraction was 30 T/h.

Said fraction which had been enriched in acetylenic compounds was.introduced into a
hydrogenation reactor supplied with hydrogen under the same conditions as those described in
Examples 1 and 2.

An effluent which was depleted in acetylenic compounds was recovered then chilled
before- being recycled to the column at the 6™ theoretical plate of the common section at the
column head. Asin Examples 1 and 2, chilling was carried out so that the temperature of said
effluent was approximately the same as that of the 6™ theoretical plate.

A C5 cut the composition of which is shown in Table 3 below was removed from the
column bottom. A portion of said C5 cut was introduced into a reboilér and recycled to the

column bottom.

The compositions at the column head and bottom are shown in Table 3 below.



.colum head. As in Exanples 1 and 2,
tenperature of said
t heoreti cal
‘bel ow was renoved fromthe
i ntroduced into a reboiler and recycled to the

pl at e.

A C5 cut the conpos
col um bot

!

col um bott
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chilling was carried out so that the
ef fluent was approximately the same as that of the 6th
¢ion of which is shown in Table 3
om A portion of said C5 cut was

conpositions at the colum head and bottom are shown in Table 3 below 15

Phase; percentages by weight Liquid feed C4, overhead liquid C5, bottom
liquid cut cut PROPANE 0.01 0.02 0.00 PROPADIENE 0.01 0.01 0.00 PROPYNE
0.02 O[P3-D CBUFANE—0—276-40-—0-00 | SOBUTENE 13 66 20.43 0.03 1
BUTENE g 6”“1‘5"“‘%06’ W 13BUTADI ENEIBi 59 47| 304,@vetiBad INBT ANES, Bt liGuiddht
0.03 TRANSRBUTENE 4.26 7 07 0]08 VAC 0.73 0.05 0.42 ClI S2BUTENE 2. 00 3./38
0.08 [BRARAYE 0 20 0.07 0.01 [2BUTADOENE 0. 40 0.2609. 06 1|SOPENGAE 1.6
0. 13 4| YROPANENEIYLI BUTENE 3. 21| 0. 09 30116 [ SPPRENE ¢4 52 0. 02840, PENTANE
3.33 0] BrRo®y 86 TRANSZ2PENTENE T. 43 U 4281 13CY YEN""‘Di ENE ruoqé" 004
29. 27 @WIENI: 0.4870. 00 | 44 mﬁ S3PENTAD E.d.._ou 334001010
CYCLOPENFARE 0 60~ 0~ 00—t 86— b EFHY-EYOLOBEXNDHENE 400 000 0 _13-9Tap| e |3
The 1, 31%]”;%% Bre—tosses—were __71;0/;\1316&«: C5_¢ont en?04t t he [col umP.B3ead wgs
0. 38% 9.06 15.31 0.03
13BUTADIENE 32.52 47.32 0.16
NBUTANE 3.53 5.27 0.03
TRANS2BUTENE 4.26 7.07 0.08
VAC 0.73 0.05 0.02
CIS2BUTENE 2.00 3.38 0.08
1BUTYNE 0.20 0.07 0.01
12BUTADIENE 0.40 0.27 0.06
ISOPENTANE 1.67 0.13 4.71
2METHYLI1BUTENE 3.21 0.09 9.46
ISOPRENE 9.52 0.10 28.40
PENTANE 3.33 0.02 9.96
TRANS2PENTENE 1.43 0.01 4.28
13CYCLOPENTADIENE 9.76 0.03 29.27
CYCLOPENTENE 0.48 0.00 1.44
ICISBPENTADIENE 3.33 0.00 10.00
CYCLOPENTANE 0.60 0.00 1.80
15ETHYLCYCLOHEXADIENE 0.00 0.00 0.10
Table 3 '

The 1,3-butadiene losses were 2.75%. The C5 content at the cohunn head was 0.38%

by weight. The C4/C5 ratio was increased in a proportion that was substantially identical to

that of Example 2.

Using a hydrogenation reactor operating under the same conversion conditions as

those in the prior art, the invention

can:

reduce the quantity of oligomeric and polymeric precursors and/or oligomers

and polymers sent to hydrogenation, and thus improve the act1v1ty and

typically the selectivity of said catalyst, as well as its service life;

process; and

process.

for a constant overall conversion, it can increase the overall selectivity of the

for a constant overall selectivity, it can increase the overall conversion of the



by weight. The C4/C5 ratio was increased in a proportion that was
~substantially identical to that of Exanple 2. Using a hydrogenation
reactor operating under the same convengi on conditions as those in the
prior art, the invention can: reduce the quantity of oligoneric and
pol ymeric precursors and/or oligoners and polyners sent to hydrogenation,
and thus inprove the activity and typically the selectivity of said
catalyst, as well as its service life; for a constant overall conversion,
it can increase the overall selectivity of the process; and for a
constant overall selectivity, it caqgggﬁ se the overall conversion of the
process. 16 CLAIMS A process for tr '&@£a feed conprising acetylenic
conpounds, bdt picessfontreatimgGhfeed iobaphism a%@ﬁ%icstgc?ﬁg)o%cﬁt pﬁ{ﬂaﬁﬁbg S&Eg/ oot
acetylenic cgggounds, for exang!e pent adi ené an r cytlopentadiene;” in
whi ch: i) th&rRuHCqEPrising dietyleniq ansl/pacetiiletic bompiunds, dar élaethlOénthdlerd

di stillationan@e}l &§Blopeft t. conprises substantially all of the
but adi ene is_ recove ggagfrég‘?ﬁq{‘ﬁ&ehq ad of said colum, a cut that is

enriched in @6+ is retmieddsasst b d8raM i &siil | Sling AqRbylen ¢
conpounds i's produced; ji) at | east éﬁﬁgrfionlg'eggl f%%ﬁgﬁ?§§®ﬁ§ﬁnﬁs
treated in at |east onEUAPdAdgtsut that comppisesasubstantidllyaall of tlcubmbdithals i S

depl eted in acetyl enic, g romthe .hydrogenation step is recycled
to the distillation stép;g}é}gg;ﬁiaa%t{ehfﬁlze ‘31"??1&"{1%% neCHithat iy ergiched insEahis

conprises: an initial reveged @ahdp drdwid GlabQARLSARHGE ,%‘EQY ' latter
is supplied to a pre-f r%ﬁti onation zone (4a, 4bt,3]r16,g% 1%@1?3%%‘1@&%&15
distillation colum, t8®° $39%3i n at | east one internediate streamwith a

reduced C5+ gipntent at ;oMgg Qr | di ate ].evel s of the colum; and
at | east one step for fractio adt}ﬁér(rral dbfgéagﬁis P decton & teptedine atr Jnasti enee

stream or streams, cahydregenatibnstepparebnpl ementary fractionati on zone at
| east a por -'Bon A (5) of f\#}’{i ch is distinct fromand not adjacent to the .
portion B (48, 7) of fhe®Hrent fhatt isispletad donecetsbonic | cammuinly from fleed

supply plate hydrogenation step is recycled to the distillation step;

characterized in that the distillation step comprises:

* an initial step for pre-fractionation of the feed, which latter is supplied to a

pre-fractionation zone (4a, 4b, 6, 7) included in a distillation column, to
obtain at least one intermediate stream with a reduced C5+ content at one
or more intermediate levels of the column; and

at least one step for fractionation by distillation of the intermediate stream
or streams, carried out in a complementary fractionation zone at least a
portion A (5) of which is distinct from and not adjacent to the portion B
(4b, 7) of the pre-fractionation zone constituted by the feed supply plate
and the lower plates, to withdraw the drawn fraction from a point in A
located at a level in the column that is higher than the feed supply point and
for which the mole ratio [C4/C5+] is higher than that of the feed;

and in that recycling said effluent which is depleted in acetylenic compounds from the
hydrogenation step is carried out to a level in the distillation column located above the
level from which said drawn fraction is withdrawn and above said portions A and B.

A process according to claim 1, in which said portion A is constituted by a section of
said column located above the feed supply.

A process according to claim 1, in which the distillation column comprises a partition

disposed so as to separate said portion A of the complementary fractionation zone



and the |lower plates, to wi.thdraw the drawn fraction. froma point in A
located at a level in the colum that is higher than the feed supply point
and for which the nole ratio [CA/ C5+] 14s higher than that of the feed; and
in that recycling said effluent which is depleted in acetyl enic conpounds
fromthe hydrogenation step is carried out to a level in the distillation
colum | ocated above the Ilevel fromwhich said drawn fraction is w thdrawn
and above said portions A and B. 2. A process according to claiml, in
which said portion Ais constituted by a section of said colum | ocated

above the fe I 3n A pr.ocess according to claiml, in which the
distillati ongggfggniﬁ %:I%nr‘”r’p?i 28'3 tﬁaﬁlﬁ P%gaﬁ%bfé@bamseo(% 4bg 65 S aana thesai d

portion A of compleamntire fRctidiaioh #85d {PBaY] omsaid zone B, and
in that the ﬁr e-fractionation zone (glé, ’4%?6}8@%%;%& {)%eégn%g%ﬁézﬁ%t(gry
fractionati of)-zone (5, 6, 7) conprise at |east one common section (6, 7).

4. A i | air N ich the partiti s di di
centr ol Toort (oS aPibrbielio Ui, h S reriionns disvewdin ¢ synied porien |
col um head afitheacal@AATD pré®ck ia0dboididn %Ect{olﬁegg? 9t HIRBhY ‘ﬁgidf ?r%cﬂ?e tcﬁémcog%mn

conpri si ng subst agti ally all of the butadiene’is recovere

section (6) S§etieR 7)(:%5IﬂEF’rﬁ9hHéab9tt0mhe C5+ enriched cut is recovered fromthe
common section (7 the colum bottaom and_ the drawn fraction is
produced in said %}%?ra(?‘ij’g F%mﬂ%‘}sulﬁ S‘%ﬁ@“@@bfnﬁ%ﬁéﬁt@ablyadlmea&mcmmed dronz thee, at
the central porti eméfontsB&idaqQby#he Solunc9§:eSs according to one of the
preceding clains, in which said drawn fracti'on is recovered by w thdrawal

as a side stredmn thedadt rerichogent isakéovefedstbnd thotshmBn Aedoh (9§ at th®€olumn
conpl enment ary fra%&gnaér{rq?n zone. 6. A process according to claim3 or
claim4, in which Sal'e Mternediate streamis sent di rectly to a bed of

catal yst in the peesene® RicHdndse6MdeaSataH bosald Bertkon A of  the
conpl ementary fractionation zoneq%e({l“bé\/evaﬁﬁesg@pgélgﬁﬁgé ef)f Icoﬁlilla?ré‘e?}f‘rysai d
portion A 7. A Pediewsongens; dithgcemradpertioh ofliai dsudnt © 6, in which the

ef fl ueng depl j etyl enic ounds is recycled to the comon
secti ong'at tﬁgﬁ?gﬁﬁ %ﬁcﬁglg .“’s".ne/ﬂfctgggaffca 198 clagmsy ewhich gaid drawnl fraotion issi ng
acetyl eni ¢ compoeradby witidedh R3¢ aditk dreafdiforhtAE LR hgﬁr@rséiaip%gio%i Et(?)y LEni e

and/ or acetyl.eni c conpounds, conpri sing:
the comp?ementary fractionation zone.

6. A process according to claim 3 or claim 4, in which said intermediate stream is sent

directly to a bed of catalyst in the presence of hydrogen located in said portion A of
the complementary fractionation zone below the upper theoretical plate of said portion
A.

A process according to one of claims 3 to 6, in which the effluent depleted in
acetylenic compounds is recycled to the common section at the column head.

An apparatus for treating a feed comprising acetylenic compounds, butadiene and a

C5+ fraction comprising diethylenic and/or acetylenic compounds, comprising:

* a distillation column (2) provided with means (1) for supplying feed, means
(24, 26) for recovering a C4 cut comprising substantially all of the butadiene
from the column head, and means (31, 35) for recovering a cut enriched in

C5+, said distillation column also allowing production of a drawn fraction
comprising acetylenic compounds;

in which the distillation column comprises:
a) a pre-fractionation zone (4a, 4b, 6, 7) connected to means for

supplying feed, producing, at at least one intermediate level of the



a distillation colum (2) provided with neans (1) for supplying feed, neans
(24, 26) for recovering a C4 cut conprising substantially all of the

but adi ene from the colum head, and mggns (31, 35) for recovering a cut
enriched in C5+, said distillation colum also allow ng production of a
drawn fraction conprising acetylenic conmpounds; in which the distillation
colum conprises: a) a pre-fractionation zone (4a, 4b, 6, 7) connected to
means for supplying feed, producing, at at |east one internediate |evel of
the 18 columm, at |east one internedi ate stream conprising acetylenic
conpounds; and b) neans r aps ring.at least one internediate stream
with a reduced C5+ cont gﬁl}tim%f(a)%u%gg %)%egtlﬁtgmﬂﬁ‘ﬁa-t?r Mo PTG Gaetylepicat

| east one conpl enent ary tompdumspiridon zone (5, 6, 7) at least a portion A
(5) of which is dhstinct from and not adjacent to a portion B (4b, 7) of
the pre-fractionaP{on zoM&aabder itransisering, at Heasplaat eintesmpibtei Migeathavifteed and

the | ower .plates, the pogdi I 0 i SLn ans_for w.thdrawi ng said
drawn fraction froma pogérﬂueéhl ?5%\ gcglt%iipgﬁ&lcﬁ‘i 1'?&5@5‘#?3%9‘1@“%@1@ fosat
hi gher than that of the leastdone sahtplothdratyamadtiolBARS B8 04 6 §g%§qgasgta a

'd bel ng

| evel that is higher than that of the feed supply neans, "and
connected to hydrogenat i BAFIOReR &Y, of Whighds distinct fidin drol ndtydjaoge na@bipagiidohe

drawn fraction; and neagsfpl7 I /el ing an effluent. which is depleted
in acetylenic conpounds dor i’v?)népg}%%ﬁg%ﬁrgc%%a&%@ﬂ%‘f iCB?FtWétﬁ%(si’Yt thet plate -
distillation colum, sabupplgingcthe Bidngnd ahéi BGePUblab® hd S¥Rlon A T
distillation colum |ocated ahove the |evel f_rom_\L/%iacﬁ sai ? girogvm% fajrfsg)cti on
i s withdrawn, and above SYPBU}BE Megns for Avithdaavrng said drawn fraction from a point

in A at which the [C4/C5+] mole ratio is higher than that of the feed,

said withdrawal means being disposed at a level that is higher than

that of the feed supply means, and being connected to hydrogenation

means;

* means (12, 13) for hydrogenating the drawn fraction;

* and means (17) for recycling an effluent which is depleted in acetylenic

compounds deriving from the hydrogenation means to the distillation column,
- said recycle being carried out to a level in the distillation column located above

the level from which said drawn fraction is withdrawn, and above said portions
Aand B. |



