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WD 2010/ 008109 PCT/ KR2008/ 004220 [ DESCRI PTI ON|
[Invention Title] PROCESS FOR 1, 3- BUTADI ENE SEPARATI ON

wOo-ROMo#s1CRUDE C4 STREAM W TH ACETYLENE CONVERIERKR2008/004220

[ Technical Field] The present invention relates to a
nmet hod of recovering highly pure 1, 3-butadi ene through
sel ective hydrogenation to renove acetylenes froma
crude C4 stream consi sted of butane, isobutane,

2: but enes - but ene, isobutene, butadi enes and
a@%@@¢%@@§) Background Art] 10 Generally, method of

S ti tlghly pure 1, 3-butadi ene fromcrude 4
ﬁgeﬁﬁ? ﬁﬁ? is discharged froma cracker and
¢ " . .
con agg@)c%%gﬁq%??%-%uﬁﬁﬁﬁ@ %EP%%{%% FRON"RERADE C4 STREAM

uni t ( Wo extractive at I on

ARG ERENE CONVERTIRVI tabl e to lose the

1, 3-But adi ene because 1t is used as a diluent to

e[ Tddhmed Bieldpot ent i al expl osi on of the vinylacetyl ene

in conventional butadiene extraction unit. 15 In

pr esefiihe prdentEatdntion elatel ®,a héthodudréconaring ijeblygurer 163-iftadiene through
1, 3- but adi ene recovery colum, which is used for

palestive hydrggegaim to, gmbve aethdenes fiomomorude Grbsiresm sensisigeh of butane,

of the 2"d i s . dependent_ on nyl acetyl enes to
TO@%&%W%%WD&W lsel?utm%r’@éla@ %%fﬁﬂylsaﬂest he 1t EDC.
Hg ne recovery can be inproved by increasing
nperature of 1,3-butadiene recovery

col u CI\M?S &Qﬁb(ﬁ f érﬁ’urf $hi 1 Y& ené florft 3R Qe el stream, which
R ore than "1 2 20 W 96 of

t he str én1MAt

i Axchasst ﬁJnﬁ N€eradkBaraich@ik %&&ﬁé{& qfseslths ‘oQﬂd@h@l@é 8f@ction unit(BEU)
recovery colum should be diluted by neans of adding

WitB i dxaditiea distlati@moluhns(@D®xpl osi on threshol d of

vi nyl acetylene. Thus, it is difficult to increase the

t enpeltds inegitabie tb, tesdaﬂleabﬁ-Bn@dlp@ecbaﬁemsy it 5| usadh agrordiluettide eliminate
130" C. So 1, 3- butadiene recovery in gverall process

pajergig] eyﬂplgsgw% cAdlacptylaRg in gonvertions) batgdienesriragHphigt on

of ¢

um d heat t
oper al BRear SBReon 351 JedRn s EHOGRIT b H ) S ieh ety column,

LB TR R A Bk B B bt o,
%p‘ég(fen n aldétﬁgnefs g ?blﬂ&!?gﬂ‘é I}Qtld: Bfa@h efEed' &reﬁﬁn&‘ @t ad gpC. 1 ,3-

5-2.0 %0 vi nyl acet yl ene, 0.
BlayikaC flepire@N€an B GnProGeObyl %&da%lgrbpéwﬁ etnp&em& of 1,3-butadiene
There are two 1 WD 2010/ 008109 PCT/ KR2008/ 004220
recovery column when their ratio is low. However, in case of the C4 stream with more than 1.2

wt% of vinylacetylene, the bottom stream of 1,3-butadiene recovery column should be diluted by
means of adding 1,3-butadiene to avoid the explosion threshold of vinylacetylene. Thus, it is
difficult to increase the temperature of 1,3-butadiene recovery column more than 130C. So 1,3-
butadiene recovery in overall process is only 96~97%. Additionally, acetylene contamination of
columns and heat-exchangers restricts long term operation of BEU.

To solve these problems, a method to remove acetylenes (particularly vinylacetytlene)
beforehand in BEU feedstocks has been proposed.

The crude C4 mixtures from a naphtha cracker is consisted of 0.5~2.0 wt% of

vinylacetylene, 0.1~0.3 wt% ethylacetylene, and 0.01~0.10 wt% methylacetylene. There are two
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not hods of renoving acetyl enes through hydrogenati on
to convert acetylenes into 1, 3-butadi ene, 1-butene

w@edopesapyl enes, respectively, and BEU wi t h t WeCTEZRE2008/004220

The Handbook of Petrol eum Refining Process
(MGawH I, 3 ed., Chapter 8.2(8.25), 2004)

di scl oses the process of producing highly pure

1, 3-butadiene by integrating a KLPTM 5 process with
two or three hydrogenation reactors and BEU wi th onl

Bwihodet remprangadoptylongsy thoagshydreenriien toronvaacytyleaerdip dé-butadiene,
it f | f d : deacti vat i

P PE R SSPAYRY. A BEHS B R G es but a1 S0 a
t ' i, 10 this al

v AN oy OBaPERRES Dac AR ALY e s 229

g@'t)(?&g l&fs@l%7é§qge B%@%;@ %?%odﬁaﬁ%gy%)gg@ - Qitadiche l&%{e@aﬂﬁgja KLp™

5 kg/ cnmg and 30-50"C two reactors.
ﬁﬁ@@,mﬂim,mb%riﬂ%é BAESechRPnSedckRd hid BEUOy@f oﬂil?/ O FBT. The KLP™

e reactor has been designed to be affordable for
pioegsainciadesaibt dHly teanoei gniafod sul faboddnpgoufils td ievent the deactivation of a Cu-
hydr ogenation product is fed to the distillation
basedientalyss in the &8 mikiereshutsisoesawateri vashibg ahih d thiy prpsesh éhe recycled C4
bottom and a |ight gas con‘gonent I's discharged from

h
PREUELIT Y s HERAong ik i, CA mpdrgsyaged brdrogens Thedpydpqgenation is
f i ring, i tion b f .
b 3PP SR e B ARR BB e sty
%@nﬁrgeff "fie ﬁéé%ﬁ?hﬁﬁrb%elll 'dggi%xe@ f°he a <§]r8abrlee fﬁ?%g%ta@(}n at 49 kg/cm™g and

over here ar® sone ot her conv i onal
. . A {ve Ci
S50 HER R A SSLSE A Ml QBRAY eohe Ct war

RIoBERSS fidMthSbddofrOdnd b [iEhDakk acthpsiRnt iPdikéhhiged fo@nthe &8fumn overhead.
Pat ent No. 4,277,313 includes a hydrogenation to

Heweweg this processries defad dBEuirmg imtreastd erfeezyosoasungmidn because of using
stream of the 2"d sol vent recovery colum is recycled
adsiitionel Hefriggraton tpepravanb tpss othe &xemixtures| whey the lightigaees @e removed at
m Xt ur es. wever, in this case, overhead stream of

EOETEHt- vent recovery col umm incl udes 1, 3-

\?IUtn;a/l F 62(? ?IrIF g?@é g@%tncggse ?qi%gf%%gfaé@sn\gﬁgl& Rlﬁe%léﬁ%ehS%LGSﬁ?V% élgfhiogenation of
JOURYE! in WRECH SEXELE QherOM&S I?r?eagﬂﬁm fp%@e&f m{dthE@J” ﬁor 1,3-butadiene
S e that the

ol'vent recovery colum IS pro matic I n

HaFcRIASES PhtchttNITUSY7 DB iAdlich h RRbdHatlR RS RAROE adeRlenes and BEU in
I ncrease the pressure 25 before introducing it into

whieh thedivegedatrban of thact eslve eosey aminin gascyplbdio hé hidrogenation
is recycled. The hydrogen used for hydrogenation
whaerlalbnp avith theildenistugesdi ssol ved in the C4 mixtures and

the nolar ratio of hydrogen to acetylene should be

nor e Hpwever in fsgave oVerhad sepanoichef o solvenk regp sy eafwan fngludes 1,3-

bIeut AT Lol S REcRUe N 00enaL o 1 ARENE, e munt of
rehfsol SRR g urBr ) U Eabeabili anosti pospiey cotumn s
5BREAECR thdtFhed 3 PRbise of it must be additionally condensed to increase the pressure
before introducing it into the hydrogenation reactor because only gas phase of it is recycled.

The hydrogen used for hydrogenation should be completely dissolved in the C4 mixtures
and the molar ratio of hydrogen to acetylene should be more than 1. However, hydrogen cannot
be dissolved to the required ratio because hydrogenation in above patent is performed at
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No. 6, 040,689 suggests reactive extractive
distillation colum which integrates a hydrogenation

wowdlh/0e81@u- based catal yst into an extractive PCT/KR2008/004220

distillation. In order to connect the selective

hydr ogenati on of acetylenes in crude C4 m xtures with
5 dienes and the extraction process, the reaction
stability of the acetylene converter, a long-term

BB 2 57RO B S GAOER BB i, U
N AR 350 SRR G PIAR S TR oo

QHPQCﬁ&ﬁ&ﬁ%&@%&ﬁ@%m?%&&ﬁ%ﬂﬂﬁﬁ&h%.one EDC after the
S ydr og

el ective h enat1on process, the | oss of
1, 3- byt 3&q0oied tNd YA U BARHGPBERBY efld iR b C4 mixtures with
hydrogenation effluent 10 should be IeSs than 1 wt%
didfles! 8 $hd Haaction R &% ReRtib ahbility [oDitgclcaglene bonverter, a long-term
[ Techni cal Problen The present invention provides a
npdrdtiod aad daseges fietatyst regensmfiar art eeduirgthbagicplly. eFukth8emore, in order to
but adi ene from a crude C4 stream contai ni ng butane,
pigwhin the process g @ﬁ@gs’e egotlgiesh gfﬁcqeg(a/b olg NS D¢soperation is preferable.
ut adi enes.and acetyl enes. [ Techni cal_Solution]. . .
X6 coou O R S ERE P Hg,m%\o PReEDD; afigp [hg rsla}{ﬂ?twa hydrogenation
hi ghly, re 1,,3-butadiene fromrude CA m Xture .
BsRa B IF of 1R GE b B Copnigry gl Fiogenation eftuent
' of ' tiavely converting

g%%%@%%%%%&?gw?ﬁgﬁgggﬁ?§$§%%2 t %@iﬁh | i qui d- phase
hyokaserdt i on by using 20 hydrogenation reactors to
decrease a content of acetylenes less than 70 wt ppm
( EYechnigpPioblea] stream after the hydrogenation reactors
into an EDC along with extraction sol vent and then
condudh¢ prgsenk invarion\peovides tai théthed anl; equipmestspp Isstiarags Bighly pure 1,3-
bottom stream of the EDC into a pre-separator, .
petadiensdronn a cige §4sirprm sentaipg Bkt isphiangy Zbateiesr pwene, isobutene,
Lnt t he soI%ent recovery colum and feeding a bottom

Wﬁﬂ s F-eam of the pre-separator into the
th%ﬁﬂ&ﬂs&r&gﬁing colum; (e) supplying 25 an overhead
st rEAIOP e sol vent stripping colum containing part

of  exeafdih®P (RiQiNERHon, a ﬁ&h@bﬁ@ﬁﬁatﬁ?ﬁﬂ@%ﬁﬁt?% g,@%tahﬁﬁ@ﬁom rude

the sol vent recovery colum al ong w

dasmiRtus ecosiphisanh) Qipplylhg thé erude@ar aix@frés ardhydidgenation reactors; (b)
supplying a overhead stream of the solvent recovery

sabdctivally canmenvig adetylenésain éxtG4anixivoes tsohghdimpidihasedrydiogehation by using
into purification colums to obtain highly pure '
hydgogsnatiodiresstors B da0rea® rRO7DE8H RCFZENeHEH GBINTBYRRDPIN(C) supplying
addition, according to the present invention

(ﬂ@mﬂge. ]p}@foggg@gp de3ctogs ,%mbﬁplgdfﬂﬁﬁ% w1@cﬁ*g@c{ti§1é solvent and then
g f ‘3‘?% %gtie{cﬁﬂe (ilsek@l%itlfg{e (Sdé:fg}?prg{y?rgglaﬁotttlo%esl ark SPYE ED o a pre-separator,

feeding an top gas-phase stream of the pre-separator into the solvent recovery column and feeding

a bottom liquid-phase stream of the pre-separator into the solvent stripping column; (€) supplying
an overhead stream of the solvent stripping column containing part of extraction solvent,
butadienes and acetylenes into the solvent recovery column along with the top gas-phase stream
of the pre-separator; and (f) supplying a overhead stream of the solvent recovery column, in which

the extraction solvent is removed, into purification columns to obtain highly pure 1,3-butadiene.
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t hrough Iiqui d- phase hydrogenation; an Extractive
distillation colum(EDC) to extract 1,3- butadiene in

w@2aoesEm f rom hydrogenati on reactors; separ at BPCT/K&2008/004220

renove unreacted hydrogen from5 the hydrogenati on;
heavi es stripping colum to renove hydrocarbons with
nore than 5 carbons and green oil; a pre-separator to
adj ust the content of extraction solvent in the top

gas- phase.. stream toward sol vent .recovery colum; .a .
sol ve a@i@?‘pﬁ‘?{ m&é‘\PAﬁ’W“TSBm ABBNAD, PREPTRSHES 9% psp@rating 1,3-butadiene
sol vent, f.rom bott omtl i %]lii gl-ghase stream pf t he

TS 1O CICCLI V!

comprise hvdrogenation reac [ convertrn& acet'ty enes 1n-a crude C4 stream
pre-=separaror, a Ssolven recovery cCcoO m (0] renove )

€
C m S
SHIACKAROnEN IR AT A RAE S BLAERTOF i 12
BLthdiBRI iR st M0t hrCkeRatiH réablofaldp@Rtof @l Byl BiFeacted hydrogen from
purifying the overhead streamof the solvent recovery
delhytidgerationiMhbBies shi@piag tolagmh it® fen®Ot Ugdibcaktong @B vi&le than 5 carbons
with high purity. [Advantageous Effects] As descri bed
et gicerbeil;or pre-stineatqrte sdjust the vemernt @ff epirastiond edlveat methedop gas-phase
of separating 1,3- butadiene froma crude C4 stream .
streBugaElclvEhieiseo e calisi ghsol ek SHPRIRE) celyme fe rgevedhg extraction
[ onversi on process, the

15 inyentipn, in a cetyl ene
S rbioMat e R RS SERag OGS P BRTHIER St VR e ot column to

B8 e nBebs Frttdt On bareid ST e SahGR 4R E6vemead sosam
L S¥orf 035 AEABLY. AR GTRARLAG: HNEnARTRANA L bldrhoa s of

streami extrac ess.
Frie sb10&H re_c&@?ayﬁﬁm; ReyhRp IRk trRtion et iRARSSBNHN Hig pukiRe
process is decreased, the tinme during which

i Ipdiahtapedss Effsetsdccunmul ate in a processing unit is
remar kably reduced. 20 Furthernore, the | oss of _
1, 3- butadessrilecd herdinbefose dteyiresaes inemtier piovidesr meded of separating 1,3-
mnimzed to 1 W% or |less, and the recovery of the
hvtadieng o e qrude s droughnateiong ropyeids s Areording to the present
maximzed to 98.5 w % or nore, consequentl. .
TRER a5 Al AL GBI, D POTEoR e iEvieeilip isglsereased t
ntire [OCESS. h.th referr T
LD PR R leo DRI L bRUAR S B SbE Sy gpe exvacive disitaion
Bh186h, 086y Qbnsidéribly! dddRhdifY MeCdRHERASRTity LCRR B4 bff §Ram in an
inthe art” wll appreciate that “various "nodifications,
adhcfionqitscessa MTairtheHobdchisy theqivdnbar 6f ydits Sédassery ot thb @idlcess is decreased,
departing fromthe scope and spirit of the invention
ths tinghi dwingsedcl myunibesacnaepamylatedn ¢ Ipaicassing[ UDESis rénparkably reduced.
of Drawi ngs] 4 WO 2010/ 008109 PCT/ KR2008/ 004220 FI G,
Futherrgorgd af d.3chutagdicagindhe acetglepeicaupiaine PLeesa isapingrzed to 1 wi%
process in accordance to a first enbodinment of the, |
prlessemd thetgeoneny ?heﬁilgéfy pprg L3-Jutadiene saRaratiop pragess s ngximized to 98.5

17 RUhGY SNCRERE AR PhS G Sedoed SO BN Rerke dnugh the entire

process.

Although the preferred embodiments of the present invention have been disclosed for
illustrative purposes, those skilled in the art will appreciate that various modifications, additions
and substitutions are possible, without departing from the scope and spirit of the invention as
disclosed in the accompanying claims.

[Description of Drawings]



second enbodi nent of the present invention; 5 FIG 3
is a schematic diagram of 1, 3-butadi ene separation

wW@e@omsH0d n accordance to a third enbodi ment BET/KR2008/004220
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present invention; and FIG 4 is a schematic di agram

of 1, 3-but adi ene separation process in accordance to a
fourth enbodi nent of the present invention. FIG 5 is

a schematic di agram of 1, 3-but adi ene separati on

da t 10 enbodi ment of t
P os o0 i RHRREL ittt ofbhbytdiensPraios proce it aige to a it
%ﬁ,ﬁ&&}ngﬁw{?@efg\{l@&nﬂ?\%ﬂ@)\/en of the present invention.
resent tn

vention pertal ns to a method of

r ecovgd; nﬂxsla gb‘hgr'rl R EREN BY 1130 REMAE sOBrfBion PFILEE ifccordance to a

stream produce rom a naphtha crack r and cont ai ni ng
Qecord mBMIRARESTIIW PRt idvBitend 15 reactor filled wth

an acetyl ene hydrogenati on catalyst to selectively

hy dr of&hatiea suhkiyatiakdgydne oS3 -butatlid¢nie 8 Epasatipp prptedgintabe@rdance to a third
reaction effluent to a subsequent extraction process,
gmbodimend of bepregshententios el t heref or. The C4 mixtures as

t he feedstock in this invention are obtained through a

napht B¥5- 4 Ket %F&Pm%trca%r% o rl gcuasliens gepgration grsess de a@ﬂordance to a

S Bl LAEE et BB n Table 1. The i‘S'me ent " of
L, ff/o b ﬁ(? i§ %gchel%at? Od?a%a\% ‘ﬁA%{TJEUt%ﬁ%O b na%ﬁ{l pr%r focgss it Qi Rordance to a fifth

élngmg{tgf Cycl opropane 0. 0000 Propyl ene
0. 0062 Stﬁ%ﬁk@%ﬁt&ﬁﬁa{%%;g Pr opadi ene O. 0112 n-Butane

2[@55&1210&@ hyl cycl opropane 0.0363 trans-2-Butene
4.6257 5 WD 2010/ 008109 PCT/ KR2008/ 004220 1-Butene
13. 5306Krelndfter, ddstailabdesdripti@neill D8 g 2d& tihreseid vention.

The present invention pertains to a method of recovering 1,3-butadiene by introducing a
crude C4 stream, produced from a naphtha cracker and containing 0.5~2.5 wt% acetylene, into a
reactor filled with an acetylene hydrogenation catalyst to selectively hydrogenate only acetylenes
and then supplying the reaction eftluent to a subsequent extraction process, and to an equipment
used therefor.

The C4 mixtures as the feedstock in this invention are obtained through a naphtha
thermal-cracking process and are composed of butane, isobutane, 2-butenes, 1-butene, butadienes,
and acetylenes as shown in Table 1. The content of 1,3-butadiene is 30~55 wt% and acetylenes

are 0.5~2.5 wt% in the C4 mixtures.

TABLE 1

Component wt% Allowable Range (wt%)
Cyclopropane 0.0000
Propylene 0.0062
Isobutane 0.5269
Propadiene 0.0112
n-Butane 2.8112
Methylcyclopropane 0.0363

trans-2-Butene 4.6257
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ci s-2-Butene 3.6655 Cycl obutane 0.0455 |sopentane
0.0741 1, 2-Butadiene 0.3169 Methylacetylene 0.0000

WO 0010/04818% But adi ene 49. 2362 30-55 C5 ol efi n OPOBER2008/004220

Vi nyl acetyl ene 1.4091 0.4-2.1 Ethylacetyl ene 0.2431
0.1-0.3 Total 1.0000 According to this invention, the
crude &4 mxtures are supplied to a hydrogenation
process for selectively hydrogenating the acetyl ene
conponent g td1€ hydr ogenafsi Qg process requi ngs jEwo or
nor e hyeflsrog Q&ti on react 0f35,,3 d proceeds in e%th%-dovvn
flow di €5 n. 5 The cat ?I' used for hydrdgenati on
of the TWUr e cont ai NP acetyl enes is |argely

cl assi f E¥FI9MEBC t wo types; P9"%u- based catal yst and a
Pd- baseds®at@®yst . I n thi 9%4Hvention, although any
cat al yst2-Begdigne used as c88HI%Yst for the selective
hydr ogdethylaestylené acet yl enB00@ the all, it is ~01

desi r adl3Buatadiense t he Pd- b#¥8d2 cat al yst whi ch30s55
superi orChplefier ns of the gpady | ity and hydrogenati on
acti vi Wynyketili® catal yst. 1ipiln this inventi@g~21

I'i qui d-gaRpsgyiedr ogenat i opokfy the reactor shgul g sbe
pE ] ditio enper at ure and

4 mxtures. |If hydrogen is not conpletely dissol ved

in the crude C4 mxtures in the hydrogenation reactor .
hydr odeeordinglst this mventionqlie drudepet mixtwise ast supBlisdnigya Brdrogenation
et o isiopDiioh ARESHEGE AT B AR Hifon e By rosgpAgon pocess
e S0 b BT Rle e  SBR A

cal | i bt DRETOER leen R of Be OB L TMERPR docigneg s taracly

B SIHRYin®Rb BRI aCCu-baEBE cAAIRE hitBa PALARE c£élyst! Ih YN AURA, although
pol yneri zation and dinerization (so called "green

miyl Cajalyshny bé heed e tats pao forphe sebareveoiy drogetdtion ofidatylesit in the art, it is
bed occurs. It is difficult to effectively operate 20 '
Hesatatdgienvat tho Rd-based edtdysh sbizh sesuphrior pobysef thebigjiyeed hydrogenation
oil give rise to a pressure drop and clogging of the

ptiyibt the cBbEover, if the hot spot phenomenon is

R %’in&err}t?on? ?l&l%ll-%ll'léllsg h? rtolgé/nlattl(}/n i116the reactor should be performed under
conditions of temperature and pressure to completely dissolve hydrogen in the crude C4 mixtures.
If hydrogen is not completely dissolved in the crude C4 mixtures in the hydrogenation reactor,
hydrogen bubble in a liquid-vapor mixed stream may be generated. Such hydrogen bubbles
cause the rapid hydrogenation of dienes and acetylenes when they come into contact with the
catalyst.

The hydrogenation of dienes and acetylenes occur the dramatic temperature increase of
part of the catalyst so called a hot spot phenomenon because its reactions are highly exothermic.
The olefins in the C4 stream cause polymerization and dimerization (so called *“green 0il”) when
the hot spot phenomenon in the catalyst bed occurs. It is difficult to effectively operate

hydrogenation process because the polymer and green oil give rise to a pressure drop and

clogging of the reactor. Moreover, if the hot spot phenomenon is excessive, the catalytic activity
6



10

15

20

25

WO 2010/ 008109 PCT/ KR2008/ 004220 maybe decreased by
its deformation due to high tenperature. The crude 4

WOorRoab/008189 used in this i nventi on contai ns aboupCODKR2008/004220

wt % acetyl enes such as vinyl acetyl ene,

nmet hyl acetyl ene and et hyl acetyl ene. Thus, a reaction
pressure over 20 bar is required to conpletely

di ssol ve hydrogen at 2060 C, when hydrogen is
introduced with 0.71,4 5 mplar ratio of hydrogen to
g@@%?q?eéﬁé%fi ﬁg’ F%@gma%qnﬂémm%ﬂnwuﬁw rogenati on

;)rezgts Eﬁgcrﬁée (H] lgllixgqr,res esgc{ 1§ é]l%lsn 1\3/12 oL I_(l) g@t%%fab(r) %ﬁ%%hg r\])vt% acetylenes such
LA BE SN e Y OUSHRALOT S AR B 00

FdauRed B ¥omBIE RS @R SvPR)dYIBRA St 28060 8" ®Bch @d*ogemiiﬁtﬁ)dﬁ&@ with 0.7~1.4

pressure is higher than™40 bar, t he pr cess cost may

BRlar 46 bERTRSEen BMetllBg: B GRIY 88N I8 RGN bdnktidH redchién of the present

catal yst may be decreased. Theoretically, optinum 10

mykion, the ireactién pyesiuogBrpreferablyedety koe @-40sbat.: 1If thdosseatien ,pressure for

when the nolar ratio of hydrogen to acetylene is very

hydkogenationgblopier fian 20 jbata hydrogen  glagmiohbadissolied coheletely, and this may

takes place on the surface site of the catalyst,

SRy AT e gEech) Pitvﬁ]é‘?eaﬂ&? ProSsHsG l%ﬁlgl%eh@a% 4{ baryflag process cost may be

VWil e.the nol ar, ratio.of drogen is topo hi . .

b B e BTl Sy i r O i d RS eoretcally, optimurn
i fEicul a xalhy. e -

Pt ittt I BRE LA ML TR i b SRR FRE blan o of hciogen to

hRBHER Ry 18§ YL FolhéBRB T4 ofedin bl ShyRRE Bl &PMck BH BN Surface site

opéeration.” The recycle procedure is realized i'n one of

vhthe eatabay sadepaietbsd of the hawity bf ths tatalyst Widiile the molar ratio of hydrogen

t hree- hydrogenation reactors are provided, part of the

wssftdd lugn incdmplete dikwh@onlof hydmetnovillinske i difiaduls tb opetate nomaallly.”

reactor along with the C4 feed stream Secondly, part

of t hi the presearpvenfion thersplective agebdene gpnvegercag jicjudea fegycle stream for

he 1" reactor together with the feed C4 strea )
I Siepls R0 S PR BT LRt robt s 1 Bl ZahE G5 oleetyays described
gf an EDC is fed into the 1" reactor along with the C4

eé%% stream In these ways, the vinylacetyl ene content

in theybeedngf mide i i.der ahl r d
LSk Be ! B LR (GBS AR o R BB o e 3
REQ4IS RBRIddSntd the 18 FealtbdMGp withTHECH 6L stfcaih. Sa&nlly, it of the effluent
di ssol ved by i ncreasing feed stream as a sol vent.

fromtthe 1°eredstort heeayyled @ thedfigedotopfogether wah aleyfotd G#t Istredne Lastly, the
prol onged with the stability of the catal ytic

aertiopd styeamA€4 Aekdiiueiop BEIR-1), ofih &G fsded into the 1% reactor along with the C4

ut ene- but ane-raffinate (BBR-1) separated fromthe EDC

PiFraR %F}@S? @&Xﬁc]hlé d’ény{aﬁ%ylprpea(@ptegqfnélpe fegrbof the reactor is considerably
AT T e TR
NI A R -

| S Cas
& thElkalyRBYill I L otivie? VO
e NI e pICR S Wi SRy of SRNARBNE doivi]

Additionally, when the butene-butane-raffinate (BBR-1) separated from the EDC
overhead are recycled, the fraction of the 1,3-butadiene contained in the feed stream of the reactor
are also decreased. Unlike to the case in which the effluent of the hydrogenation reactor is

recycled, in this case, the solvent to feed ratio of the 1¥ EDC may be greatly reduced. Generally,
7
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the extraction solvent is supplied at a nmass rati o of
about 6.26.9 to the feed C4 streamwith 4045 wt %

wda 28eke1edi ene and is supplied at 5.25.8 of nERGI/KRR2108/004220

to the feed C4 streamwith 30-38 w % 1, 3- but adi ene.
For exanple, when about 2/3 of the BBR-1 is recycled
to the 1" reactor, the concentration of 1, 3-butadiene
of the 1't reactor feed stream decreases from1l.2 to

0.9 5 % for vinylacetylene and from45 to 34 wt % f or .
thexpentigaselnet 19 PRpicd ! Ranash atiecfakew Gor-odieIthe foed (gt team with

t.he lyst. The final copyersipn of . .

8{)71 I‘ﬁt(:é? ;I%él e, S IPH%S(IIJ 6%?%%? af Q|a§str9tlootp the feed C4 stream with
0 [ I ors. .0 %t C rsi st

BB e b, R AR HE BB 000 o e

Sl . _ .

LSS ety b SRS RPN EhY RAPUEEM s g 121005

WRYE QYRR SRR RIm BB 8w Ed: NSLhuiRLENE, #hde s ih&84¥e of cycle

of the hydrogenation reactor, whereby unreacted

fegth ofecdtadyswi t hdrawn and is then supplied into a

stripping distillation colum. The gas stream_which _

cont aiThs falngdnsiersioty o nénytesetylege assesh deenghaa ipbwality of hydrogenation

decr eased t00150 wt ppm or_ | ess througﬂ’thp plurﬁlit¥ .

BRCA dy Befen 8% dhe sayerpian of dhdaceiishe W00n9hy @r Bigdir gtsgt butadiene

am are renoved ,usin

iSQ-E-eri? el ;?%%srfwb P REPG TS A 5 P S vy stream and
i 1. 3- ' '
%%5‘2047 ﬁgly&er(g etrn as%qara’,tor maglltb\%/ gllhrﬁ‘lgle §§éﬁ%w8§%§%ro?ﬁl%%§drgé&g&n reactor,

I'on s ene
' [ ! i { ink B distillation

FREERESHERLR! FGER A0TARANA L0, §LRPUGPRIL 114 0bbiR sl

esllpdAn, a pre-separator, a solvent stripping columm, a

sol vent recovery colum, and a purification colum.

But adiTeagas strea, Widechecontaimd vinybacethlenalayingta @hcanirgticd d@Creased to 150

butene in the streamsupplied into the extractive

Wit s jor kess thipughothe plvradibori dydiogenatiorereasters ack fresm which hydrggen and the

are introduced intqg the pre-separator in the state of .

BeAVH GUreMTs & FeRayeH HSipthie dero ey Separipieaddh WRDDiY S@a%on column, is

[ ich th f th [ |
Purp T d o B A DG o B BBl By &G
the prgs §8 Ea?mIeﬁé ie)ri]&a%?(?]rpinrog y%@&')rdiﬁg ® Ihlasarésgllltviﬁ%tion is conducted

recovery colu e solvent retover col um usi ng

fsitiy BheC Sdtrallive tdigtillafoh QBIUMRL B Qfe-sdphiatod Al 368Rht dtSppi&hEEh, a solvent

fromthe 25 gas stream supplied fromthe

Pocevese fukiirad, ahd a pleficaidnveiimr. ER@Midng, aotylent) anda epal aha@at of cis-2-
so that the content of vinylacetylene in the top

butereaim the stBRmMnsupplpd ioto the sxtractveddistiletienogolgnn elang wfithtthe extraction
solvent recovery colum is passed through one or two

prlyant jareainfregiced infontke, pretsepasiyr Bothaiskinel Reggdipsolysdrig the solvent.
1. 3-but adi ene of 99.6 w % or nore. 8 W) 2010/ 008109

Phsrratied Sises G0 in WP e COMET K disctraqting SAYSmbR Fted through the

g(():‘\n @ éfQﬁedteﬁlBergtB{e%f %%tpé‘ei-slepavfdat%rlj isrigt];o%rugéglclgto 4R s‘éﬁlgnt recovery column. In
the solvent recovery column using a typical distillation method, the solvent is removed from the
gas stream supplied from the pre-separator. The solvent recovery column is operated so that the
content of vinylacetylene in the top stream is 30 wt ppm or less, and the top stream of the solvent

recovery column is passed through one or two purification columns, thereby obtaining highly

pure 1,3-butadiene of 99.6 wt% or more.
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acconpanyi ng drawi ngs. The processes illustrated in
FIGS. 1 to 4 and the follow ng description are set

wo eribiog1e speci fy the technical spirit di scl osPOI/KR2608604220

clainms of the invention, but are not to be construed

as the limt of the present invention. 5 As seen in

FIGS. 1 to 4, a crude C4 stream 1, produced from a

napht ha cracker, is introduced into a first acetyl ene
hydrogenati on reactor RlL along with hydrogen 2-1. The

hydr o%@lﬁm dhe proseyuidEentippt iy Jesdingd tinyimoree detpibvith geference to the

T T
. AT . 2- . .

SESIAS 00 BB SRSty A5

%&&ﬁ%ﬁglhh%%gmﬁo'ﬁﬂv&ﬁ&ftor 10 R3 al ong wi th

rogen 2-3. ar ratio of hydrogen to acetyl ene
(baseds @eent EFIGSEUto 145 a Bud@ICH streamd] MbdIRE] KBm a naphtha cracker, is
respective reactors. The anmount of hydrogen supplied
inobduced sipe it fikse acat@art loydsogeitioh dedavair R elpag withehwinapent2-1. The
that can be dissolved in the crude C4 stream
hystrogsniiiatreduged intoerespoptivie reagtorsoin el ffangnt rmgients. t that is, the C4 stream 1-1
acetylene in the first reactor _ré‘gased on the content
passeltoyghdthe fiesbiseciorRddis infrogyred i sacondygaciar i3l dlang withiydrogen 2-
he fir reactor) i referably adjusted.to  15. .
pagherh S P paed b, P it RABEREf iy oo a thind escior
21. 0 i.p .t hir,d xea r...Th etyl ene nver.sj on -
R B Rl TSR aa Bt AR PGB VB Bl e
opef £r AR WribLRl degfoblivetBIRIIN Thi a8t RITa88rogen supplied into respective
hydrogenation, using a plurality of hydrogéenati 8n
feR@6is Oghduldf Aot exediplie, atvnt th@ E@Ube r&Rekvarl Sn the crude C4 stream.
Preferably, four reactors are provided, three reactors
Bepnogimattydl tHeanolapaticadfihgdrogenan dcatylencrie thetfiost reastiot (baggd oo the content
conti nuous operation upon catal yst regeneration. The
ehecelriene porganggrie shkauieed forba syeplicd aafe de first rgacidkis apifgrably adjusted to

2040 bar, and nore preferably 2535 bar. The operation
{ &Ll Onde ‘nfhespeond Barererdite 020l Gin s thisdveadsref er abl y

40-50.,.C. B the t t th t . .
¢ br ouUBE ARE PR grion POTRE Pl Blhs rrSery BETRBHRge0 reaved

: : et ‘
PoRRAE0e Bt Ry B0 @AMR LR MRy bR EREAEE Rodln B8 Simple, tvo
foefoiele@dd#S. EPrefdPablys &R réabtoll 4% prbwided) thib@ra@6® bARL S for operation,
there is no recirculation to the acetyl ene

mddoregenadn wiitinge &etontinudbs bpaatiod Uponl rechidlystp@geerdtdro C IThy operation
(LHSV) is 5-20 hr- 1, and preferably 7-15 hr'.

pigsstitean theasacte@nplieferabBl 26540 Dar, enddmorierprefiuably2dedsbar. The operation
including a procedure of recircul ati ngc t he stream of

termpcalye B dearaedtans 208 e gad preferably 4GP0 &t r Besanss the teraperature of the
extractiqn prqcess, the LHSV in the reactor is : :
e oSt IHUEH, 6 SHEY i B IeH e g P oo Sapfignst is provided

OBl Wi 0 bBlenit R0l Mol Ptperatre. as
Sl Aere? 1 fiR AR das vhele thefdRVnd Reid@ffoRokhe ac-EB)ﬁi_ne hydrogenation reactor,

i ntroduction of the streaminto the reactor iIs
Equidibailgdpice valobigpHSMWY issaiel ( addpeferably gwl s kpe)Further, as seen in

FIGS. 2 to 4, in the process including a procedure of recirculating the stream of the hydrogenation

process or the top stream of the extraction process, the LHSV in the reactor is increased in

proportion to the recirculating stream (e.g., when the flow rate ratio of the recirculating stream and

9
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Stream 1-3 fromthe acetyl ene hydrogenation reactor is
supplied into a hydrogen separator Fl, so that |ight

w@asg/oesieh as unreacted hydrogen and propyl enePCT/KR2008/004220

renoved fromthe top 5 of the separator FlI. The
bottom stream 3 of the separator Fl contains a |arge
anount of C4 stream and includes green oil and a very
smal | amount of a C5 or |larger heavy stream produced
whi | e passing thr ough the reactor. For renopval thereof

fhesirde kd Toskis drh BHB i &40 5t Fhojpiroryction of the Srgam gyio the reactor is
I Di d t I dth

Ao i B SR B e Sbot tom of the.

di st ' g%at I eré 4 %r% Ui acetyh_e&g rlﬁ/ﬁl% & HRr? {or 1? “Eupﬁ{e@ L& aemhydrogen

4 1s |nagas rom t

§éﬁ)5ﬂaf3>pﬁp %o ﬁf f a@ts'u&{]as%ﬂfe?&& 1Rhroglt Qld' 8 1§1‘é139{/éd%m the top

portion of an extractlv distillation

60the a%r fﬁl N BABRALUSIeYm 326F BX bépafatdr PN BAtieatlarp® amount of C4
i ntroduced into the upper portion of the extractive

stieain] drldanchates gebioiharid? vefhenatiamoubuifadiSeordarger heavy stream, produced
acetylene, and a snall amount of cis-2-butene, having
Wi pasbing rchroqghftm redter. skifrvemovah thsregf e th@:bm@uh&trea@ Pfa stripping
CA stream are obtajned fromthe bottom of the col um

disdlagompalpmn P is ployided so thet tapaieanall puckthe hepyy stieapgprrepjoved from

I e e W S mots%‘glﬂi‘eo@ S Ootained ina g

?lﬁa © gnlinrtge t%lp \Pe‘iﬁ agrfpp FEat okﬁn%(r:l :) um i }fca?‘d Zsesgﬁaéu%@ f{d%tg the middle
g&h&? U ant v? dlﬁhl%t% tE )Déil k%@h&%o&@ \éﬁnéx%a():tlon solvent is

xanples t I nc | met hyl f or mam-de

Bl fride ﬂ&%fﬂgﬁ@ poﬁioﬂ&iflfné &Gattaeiddellatisn dola@e M i Therdbg, butadiene,
These pol ar 20 sol vents in an anhydrous state have

g@ndencedrdtd smallvahant bf tiy-2dntnghasipg hghrafétiy fhoihk isplgent among the
point, and are thus suitable for use in the present

p(pmmmpmt@ gf CAﬁﬁﬁﬁgﬁ reeabfaisdriane thedoftgm lg)ﬁ@fequlmtgl along with the solvent,
met hy| f m de % The extr ctl d| st LI ati
Ttk at?é PRrlar 8nining hoisas roBfiane,GORFE | Pidg gusobutene, i
bth(ﬂ e QO(%fr slandthetwo distillations are
& %‘3‘?& s e tbfys,“”lfr’élsult|ng in the extractive 25
di sti lI'll?&tI%ho%%!)Ngm nc?xhygigggedtlgt%%e ggctltvé ?%tﬁlatla—rh&)lumn includes a

bott om errperature o) ractiv I'sti

g&'mu RV, | thaf 0R14Q GritrB5Gh)-B ?lfa albVentsl OzxabdflebC.thef@F  including

ottom stream 6 of the extractive distillation colum

Bl fbintdidG@ME), dicdyoriatrides diprRth3lacstarhide, aftdacetonitrile. These polar
operation tenperature of the pre-separator F2 is

$00n40 aCaatrydrops ethte hats good 1@atin®velatlsy @oBar0@propriate boiling point, and
PCT/ KR2008/ 004220 = 120-1351C. The top gas stream of

aigethpy euiblsafat eie i HonBiearab e x  MBeRE s gRHtly useful s

TR HRBRIDOr the ext ract|on Sol vent in the top
tgﬁz ig‘ég %%&?gtﬁvet {‘ %lélgtio%nsﬁp [ %?015 pﬁa%eréb‘cfy lcgrﬁgosw 8Ftwo Miifations with
each 100 trays and the two distillations are connected in series, resulting in the extractive
distillation column including total 200 trays. The bottom temperature of the extractive distillation
column D2 is 100~140C, and preferably 110~130C.

The bottom stream 6 of the extractive distillation column D2 is introduced into a pre-
separator F2. The operation temperature of the pre-separator F2 is 100~140°C and preferably

10
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vi nyl acetyl ene in a solvent recovery colum D4 is
i ncreased cannot be controlled. Conversely, 5 when the

w@ o104 hereof is greater than 18 wt % the bRPCT/ERR2008/004220

tenperature of the pre-separator F2 is too high, and
thus, inpurities may accunmul ate. The bottom i quid
stream 8 of the pre-separator F2 is introduced into
the mddle portion of the solvent stripping colunmm D3.

The solvent stripping colum D3 functions, to wthdraw X
{H513%Er atlhs R 29 e Ogmeuge-sq%qam &2 ﬁP‘ﬂ‘ﬁlef the extraction solvent in a

concen [ of , vi tyle the bottom.Strea .

SSRSEDLST5' 10l HHBELRELY) S08, ek DR OHHETLE SR n sohmti
ri_ppi | § t t f

BEAPEL S HRHTH, HRSheUl DR IRBSHRY PAAA 4RSS th conent o

mlwﬁ&tﬁéleay BRbIVEH réddl @y tHBmB 134 RGldrdaSedtiafiiot bé 8érti®lled. Conversely,

colum D2. The top stream 9 of the solvent stripping

GBS cddfent heletidle Sremar tharOIfs WG tHRMOR@SE tdnParafid e pre-sdpbrator F2 is

1, 3-but adi ene and acetylene are entirely recovered in

wodtight enddthss ohmeities may heumxlatea dthie dottao liquad streaifHieof the pre-separator

stream9 is supplied into a drum and vapor_ stream 11

2 isrntrodeced inimihe suddianosipn ebte palvest siirpgselesadB. A, and

15 i id.str 12 f dr. is fed int ) )
S o verlhe Suive SERpS colse DF Taien tooririy Mredrgian sotvent while
s e Sincbllis SEARBESRGE R BB 1 TOTRY SPREE or less. To

ﬁﬁgeﬁﬁﬁﬁé bfvefd sfr{‘p%)kllg%&liu% R L] bpgpera?ﬂ a Dt Hiﬁ? Bﬁ&n 16%2@25 wt% of

tenperature o extractive disti ation colu

fe cQeRhiGARRAnt WNAT 18 BipplistihBithd AGadive dibG M SEsoda DENTIR top stream
di ene and acetylene. "The stream 13-1 and the stream

9 3f the suleentd@tipping himpOSEihclaflesbad obitié adiactiva,solaam, aaddBibutadiene and
anmounts 20 of cis-2-butene, solvent and

dceRddng tascoendiredy reTinesrastt in eastatd Gissplvied i fherestiantionl sélvany Theestream 9 is
m ddl e portion of the solvent recovery col um

>4
spphigs! e rilrymand yapog sissaglrl diom the dm in intigduced s sopgessor C1, and
~2.. . AS , e, st 7.cont aj. nj
Ewlé%%e@ﬁﬁ?ﬁe@qﬁeﬁ%ﬁﬁ?s o Pl B PRt L0l Enetirgn ot shown)
g ! f TS
ot PR MR G 0 Dot W R0 et
bAGESE ROSaLBRR didtiRiohREuRn BRARD k3t the Bottom tARIRBRNe of the extractive

XI'mzing the contact between the streans. The stream

didtiast @hhmD2 id dddredsed thatttidhigbieing e polkador &fienk ARd acetylene.
top of the solvent recovery colum D4, and the stream

THe gteamdi3rsand8helstratro18+2 ar@meinbf coinpdsdduif d ditetedienayiahdismall amounts
less than 1.9 wt% cis-2-butene and 1, 2-but adi ene, and
praphbitensesolverfand b2buttieny eam 19 of the 11 WO

2010/ 008109 PCT/ KR2008/ 004220  sol vent recovery col um

D4 i s ROTHSHEdd-1dF nfofuceeimtey middlesporiane ierspiygt pesfvery column D4

|l vent . with [ t 1, 3-but adi .

B P e b5k B SR B b RS MR oo
e A S VAR S Bk By B LSRNy SRR s 13
Sindidihd A4ch ARl RN 3 i@ﬁﬁbpnu’dtatl%gﬂagﬁ%}bmgﬁe@ Bosilon@itiQtream 13-

of the solvent stripping colum
1, thereby maximizing the contact between the streams.

The stream 14 containing rich 1,3-butadiene is obtained from the top of the solvent
recovery column D4, and the stream 14 contains 98.1 wt% or more of 1,3-butadiene, with less

than 1.9 wt% cis-2-butene and 1,2-butadiene, and propadiene. The bottom stream 19 of the

11
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5 the solvent nmake-up stream 4-1. Part of the bottom
stream 10 of the solvent stripping colum D3 is

wa@epplosad t o t he sol vent purification distill aPCDRR2008/004220

colum, together with the liquid stream 12 of the
drum The main function of the solvent recovery colum
D4 is to further decrease the content of
vi nyl acetyl ene contained in 1, 3-butadiene as a fina
roduct. In the se where t cont ent 10 .. .
SUBEY ey 51 BRGSO G0 g R ob g sfcpanssbugpy vith vry
%LW%HOI% 33 ﬁﬁ.ﬁgcﬁé’ﬁé eagd v1§1 HAQEE 'ﬂien%fan& a?etﬁéﬁte%gé felBved from the
Ich'i's mxéd to preven explosion o
bhtir faihYo&The BIvERGROLL QBMLh TRAWNER is theh fell ASLEREEHe extractive
and accordingly, the loss of 1, 3-butadiene fromthe
tietillagion ediimd H2i dorignaithets Betiont @&bintlioNg thel solvel@ Gtr@pidg dolumn D3 and
1, 3- but adi ene recovery. Hence, the solvent recovery
thelsolment nskopie stepmdi- 1. nPartod tesibddora siream ¥ ofthieesolvent stripping column D3
specification of final products. The content of
weeppficd fadhe splvenepuriigation dishilfation colyrgn,jtegehewidh thp liquidsfragm 12 of the
mor |ess. The top stream 14 of the solvent recovery
am D4 is supplied into a first purification

" erov S PB AT ool SRS SPpR IS e Hefgse the contentof
98#1&{%1%:00343&{9{ { ?—%Eé&i@ﬁaeaép Q‘ﬁraa?%ro%lﬁ& fIﬁ 1R% case where, the content of
puri um uce

I"cation co s intro Into a second
Rdetyldhb Gathe R sE&nY Mofhs sobRnt Bdlve§lchMinad®Rt 1Y H&RRsed, the content of 1,3-
ci s-2-butene, 1,2-butadiene, and a 20 C5 or | arger
betadighestvhiela s miked/iorpgevetithe &dplissioh iof yinylacetyidne ibthe botom stream 19, is
stream 18, are renoved, and highly pure 1, 3-butadiene '
insreasst zind aetorkingly, éhetlopp 061, 3-buladigre frominia tap streantl &4 iSincreased, resulting
stream having the sane conposition is used as a ] )
By dersapry hdtbafarigne requeryt olerseoligcIolvsRt Fasevese ol is operated in

extractive. distillation. colu in a conventional.
onsidFA R AT resPesiicalion tldinal BPbEss ShAEIIRG! SidegsyIgne in the top stream 14
%_%%5ME?3 I{?ﬁ%m¥$ distillation system and the top

SO OF P

eam-14 e solvent 25 recovery colum D4 in a
1;3'bW&?@b%ﬁ&mﬁﬁiéﬁﬁé&9&m9&&ﬁ%ﬁ§mﬂ&hﬂ@4B@ﬁmﬁ%ﬁhﬁ§£E¥PWEMGmon
distillation colum after a hydrogenation process
g OB, phdl frizthylayetdtndyhdr sgeidihé o re@aeddofcin #@Ctop dirddeh 15 of the
to the present invention have the conpositions shown
purifitativinecoRiindD HWIhellbtid sBédih) /1 0 08the ArsPEli HCRRAABIEMARR B introduced
TABLE 2 Top Stream of 2d Extractive Distillation Top
Bt @aaerist puidictiontcolugsl eprsoitiat Shinlaegylénsneis-2-Duignd, drbutadiene, and a
Recovery Columm in the  Extractive Distillation
Pr 98 &¥8er hsywniicdd. maviealori wrrtibhpa s bpttampsiyeasyil 8ngre removed, and

SADR%e B 0098 Role SR GBI 34 WL T W%

When a crude C4 stream having the same composition is used as a starting material, the

top product of the second extractive distillation column in a conventional 1,3-butadiene extraction
process using only a 2-column extractive distillation system, and the top stream 14 of the solvent
recovery column D4 in a 1,3-butadiene extraction process using one extractive distillation column
after a hydrogenation process using a plurality of hydrogenation reactors according to the present

invention have the compositions shown in Table 2 below.
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Met hyl acetyl ene 0.020.05 w % 10 wt ppm That is, when
conpared to the conventional extractive distillation

w@e@omsHpd t he content of 5 1, 3-butadi ene was PCK&a®8/M04220

from94.5-96.0 wt%to 98.0 wt% and the content of

ci s-2-butene was decreased from3-4 wt%to 1.7 wt%
Further, the concentration of methylacetylene in the
C4 stream was decreased from0.020.05 wt%to 10 wt ppm
or less. This is because a ider abl e anmount of

met hyl acetyl ene i s renoved gﬁ%ﬁE%Mth vi nyl acetyl ene
in the course of acetylene conversion according to

the present|i MygRkéATof 2MG@hdivEDINIati8f {Ne 0B Stream of Solvent
purification 106RlHATREMRNtR 2500 | N | F! Qecoder} Colflmn in the
the first pyri {1ty JoliEhR) e | o tERE bR process

aao

re—conten atrene sStrar—o0
ef

I
i~

|
€ e—ywhere h 1 a 1 et 0
dicge ad_ci g~ 2- but e 80N (e

aGitBuiets| | difference¥itVel ative vollatility 17w%

Metddseyimeeeh. | ar ge n@®d&05 wa¥e ref | ux oper at i onk) whpm

plates are required to distill and separate these

materials, entailing the loss of 1,3-butadiene. In the

pr esefhatiid) Witk t@fpardds tfeQBh@RtionhPex@hotive AisBHdYA BoBesk She content of

m ni m zed, whereby burdens for separation between two

atbatadi@hs wagiintfeased Si@a0MS~96.0i vith/€ @t I8mNwit6)| andtheRonieatyoflais-2-butene

reduced, and thus, the |oss of 1,3-butadiene may be _

tes dessassad fryn Abwt?o 806/ cuibip alfustier, tetchrcepioive af ingthglacetylene in the

extraction process., The processes of FIGS. 2 and 3 are

SPrsam s dosrpased stranp 0. 3r-BPe 34 pfo 1Y it ppm @f ddss.¢ Hdus 1s because a

exceptjon that a systemin which part 21-1 of the .

SRR At 9f e T ialent Barr A et b aselvBge b course of
- f the.to t.ream.of an extr [ St lation .

S o i R P E T R Y o Sl L SRR purificaton

EQuRh M5 A861 shofRlin EX@EMI 6.4, iR ﬁ#; uF RS VR G DY R BE bmitted in the

21-1 of the streamfromthe rogenation reactor

aRe{vaére ta@om@tt bf ptdpadieRd is &h@l dre@ost ream of the

extractive distillation colunmm D2 are recirculated in

t he s@omeralypbactusasd,3thuttlicod ardhois-Lbwiehe hdd o veedsmallhiifference in relative
content of vinylacetylene of the total stream which
velatility thergbetween, kirgs nuinebersed aefb operstiene @né alsissl aregedqvared to distill and

of the content of 25 vinylacetylene of the crude C4

spagte these matrgalptcataging edps ok A-Stvkadicns. elnjthg pregaidaEniiens the content

alnost, the. 13 .\WD 2010/ 008109 PCT/ KR2008/ 004220, sange,. . .

B 2 Rulene is e VR i SAPLH (P ey Reials in the
" : . bt

Ll Aol b e 8L PO, 8k uipARORED o § e may b

HER@S bY BhRELIY cthipakddQo the 8 biflond] SxttadGingA%ed, so that

the renpval of inpurities fromthe catalyst becones

ef fi cilROprote3ses AEIGSI @UNEES. ark BRI the Sdmhedds, thé prot’e oL ISR 1, with the

where the part 21-2 of the top stream5 of the

exceptmotthal @ sgstahn &t whiclaparodl-¢ of thewtrégh frem ndmbk lgdtetmetion eactor and

the first reactor Rl along with the C4 feed stream1,

pae21-Z ehthe fop stseam ofantyvitragtive distilltion ¢pbunaroP3 pregeditselpted respectively to

ich is introduced into the reactor, is decreased,
deactor ?s providecf.j Igor example, i the case where the part S?—l 0?’ the stream from the

hydrogenation reactor and/or the part 21-2 of the top stream of the extractive distillation column
D2 are recirculated in the same amount as that of the crude C4 feed, the content of vinylacetylene
of the total stream, which is introduced into the reactor, is decreased to half of the content of

vinylacetylene of the crude C4 feed. The amounts of hydrogen that are introduced are almost the
13
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t hereby, the anmpunt of extraction solvent that is used
with the feed in the downstream extractive

wale@vibdied i on col uim may be greatly decreased. PATIKR2008/004220

addition, the present invention may further include a

procedure for recirculating nost 10 of the bottom

stream 19 of a solvent recovery colum D4 to a sol vent

stripping colum D3, as seen in FIG 4. The bottom
recovery col um,

fi;qgegfagé %1?1&% o léjﬂlgf{é\ﬁﬁaéﬁog@hlswprwﬁ@ fQy ﬁlaJSvfgagtgé ﬁﬁgq? %gssoluﬁon of
f 3:b I .

PSR i é@ SR af R LR VLU BRI RAG: disinsir vepetty of the

Hﬁ&[ﬂﬁp W Sthaﬂ he rpﬁomﬂﬂlﬁ) ﬁes tﬁ%ﬁ‘i the Ea‘iﬁ%%%écgﬁés éfﬁment to some

SN
nto the solvent pu cation co

Hﬁg‘é&e’mﬁ/%arﬁ&&ﬁ’ VA th8Qask: \§he}e5 t}%i}aﬁdile? Bt WRI 58 stréind 9f thd extractive

recovery col umm . Most of the bottom
gistilRAon dSurh D2ASrecBOINGIND tHeefa &ichor RO Wil theSC4 feed stream 1, the
i ntroduced into the solvent stripping colum D3, and
tdreens of MEhttadiaterdf fisitotg stredmy mbidd3s insodwpet iatodkk radctaayis decreased, and
i ncreased reflux ratio, in order to nmaximally decrease .
thq@by,dbfmr@wnt off exiragtiph seleeny thahie uesd withethe feed dcthe depnstream extractive
a, fent ich is |ntr duce into the extractive
isdiafion colyrghmee gt Consequent |y, the acetyl ene

ﬁ;g\r/ g g‘bﬁgﬁoﬁh‘[ﬁg S%g 18% Erglyg\llrﬂg {nslu%f%%{nﬁ)fseéig%enfpr recirculating most
bf‘t‘ﬁg Bhtk stge%ggfd(@pz{ %’é&glﬁ{e@gﬁ%&ﬂg} %% g}si Wivedf Uﬁ%)m% %olumn D3, as

acetyl ene re so i

thah Fiur fdemmobotdde steadr PULAME 800 XEdod& Y IceImRB! &ﬁgﬁﬁed of a large

~is decreased conpared to a conventional 1, 3- but adi ene

an&mﬁmfmmﬂmﬁmO&ﬂ&&tu&im@y&nﬁﬂmﬁbUﬁ@OEXBHﬁ&ﬁkMEamiwnﬂmw@kmais
distillation system thus increasing processing
hapéabdygamdﬂdémr@ashhgﬂmh@;ﬁﬁmsnﬁﬁ the®bp deaetisisgdhe @aBount of the
Furt her, the nunber of processing unjts is decreased,

SFRgy ﬂslatsls wppieddinio g sphFPRhPUrifpaiion (ol anghmermady recovering 1,3-

E‘ %@ qg%] ?QSE]B o oc?vseaérre]%)gum 8];.}@&?24‘3 &?@Q o&ﬂg ﬁot{%stream 19 of the

gog Qe??v%afcgoglﬁﬁ@ 16151)(2 gd's i%}%)f tﬁ‘ﬁ zg“o‘cl enf 53%{) ve! % ulng%‘D3 and the solvent
9@%% omit b §ltalﬂ%&é kefiu:@afb, ‘ﬁp&td@ﬂ t0 'n‘ilﬁng’ﬁ@%ecrease the
14 2010/ 0081 KR2008 04220 Wt % but adi ene and

Borfeen? -0F WidylacalgRhY |0‘E NEe keftraciiO kdresna tvithist itrddiGed into the extractive
i nproved extraction process, the recovery of

dist@labort @tlinemi@2.i s i ncreased by 2-3% and raffinate

content is also increased by 2-4% conpared to a
convefRpnssaeentlsxthe acstylene pmuersien pipsesigrsig2he mmw of hydrogenation
extractive distillation system As well, due

Eepctpis japsording torihepreseningentip? eenpsblydecregsppthy é%‘?t@é Oéﬁcetylene before

B ettt iiotsery faries R e Fac P GF sHBetinyesiy decreasd
&Gcfn & §73¢ VGIHIEI%P a%#—%t%uﬂ&%d ){ﬁra tolﬂepl%ge%y qullngtd Myofinn extractive

rrtres attri 0 ace ene

&b@ﬁn&@%ﬁ%ﬁﬁ%@ horddGRE pRY&HAY %ﬁc@%ﬁﬁ %e&ladsfﬁgrﬂl?ﬁtlﬁﬁ of 1,3-butadiene.
w t hout "a sfationary sectlon for a long period

Furtfer, the number of processing units is decreased, and thus, time durmg which impurities,
which may accumulate in a processing unit, can be produced is considerably reduced.

As mentioned above, when the acetylene conversion process for selectively converting

only acetylene in the crude C4 stream produced from the naphtha cracker and containing 30~55

14
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[ Mode for Invention] Below the present invention is
nore specifically described with reference to the 10

wo ed1bovding exanpl es. EXAMPLE 1 Acetyl ene ConvRCHEKE&R2008/004220

Usi ng a crude C4 stream having the conposition of

Table 3 below, a pilot test was conducted. The pil ot

reactor had a dianeter of 6 cmand a |length of 120 cm

and t he amount of 15 catalyst in each reactor was 900
and the flow rate was 9 L/hr, and three reactor

Wehdgdies LS wiahareRAea IpeorsEicda Vi freRipYRd faction process

B avEy S 1oy RF RahegiRe S UaR bR ARl o Foreased by
%‘}al Yotk re‘giqg aanconl/é?ﬁon ctl(l)Jrrc' cesg H&ﬁ%‘irﬁ-cohﬁlﬁneéﬂﬁk ve distillation

condensers were provi actors
tRenl CAPRERHE B tHé mmbfﬂ?caﬁ&f (ﬁ@ﬁ@ én@rebﬁodeﬁ‘st fh@ @é@@éjoﬂ lﬁh@/ is decreased
the reactors was constant. As shown in 1,
by LOY8, 40d fidthesiicreamhé cafidit af daelleadia the eﬂﬁ}acﬁ&l I\M)Bé‘ss stream is decreased,
1, 3-but adi ene and 1.2-2 wt % acetyl ene. The tenperature
tk likhighobé efl thef acammiatior axt ropuritias atadbotable 40 5®t}®ne amd highetemperature
Eressure t hereof was 3031 bar. The LHSV in each
@hetbmemeyte eliyninateds vtheiy @ stednaary\wesion g leng pesiorl pf time.
E;Mgdéced i.ntpo three reactors at a rate of 34.6,
3Mgde fgrlgventiond N/ hr . corresponding to the nol ar
ratio f dro en .to acetylene |
stre a%]% ent dn\z/egﬁ‘ona hsy nwrezépec%ﬁgal%ec%slcr\%/beeﬁ % reference to the
%ﬁg@& Mg ogenatl on is an 25 exotherm c reaction,

ifon tenperature was observed to increase in
armunEXAqupL]ESlZS C, 15-20'C, 10-151C in respective
react ors dependi ng on the anounts of acetyl ene and
hydr ogegiyleniS@averésn shown in Table 3 bel ow, the
concentration of vinylacetylene in the product after
the Heiogyl ende CoHvens homngs @@D@S@'timt Opre 3 Ibelovvogspﬂot test was
of 1, 3-butadiene was |less than 1

oplagterh (z)s/“ﬁ.lt?goﬂpbmz%ng@é 8 gostep of 6 slataéﬂé 1%5@ qfﬂé? sasg thsamount of
SIS A o el P P e Bty 3 WS, 4P TR e reagors were
LRI sndeditg iy s PR 1 %b0q b angssgne hydrogenaton

Qatﬁ%%@&&n&&glz&ﬁlyst G-68SK, available from Siid-Chemie Catalysts Japan, Inc., was

used. Further, internal condensers were provided between the reactors, so that the temperature of
the stream to be introduced into the reactors was constant. As shown in Table 1, the crude C4
stream 1 contained about 44~50 wt% 1,3-butadiene and 1.2~2 wt% acetylene. The temperature
of the feed of each reactor was about 40~50°C, and the pressure thereof was 30~31 bar. The
LHSV in each reactor was 10 hr', and hydrogen was sequentially introduced into three reactors at
arate of 34.6, 30.8, and 11.5 NL/hr, corresponding to the molar ratios of hydrogen to acetylene in
the crude C4 stream 1 of 0.88, 0.79, and 0.29, respectively. Because hydrogenation is an
exothermic reaction, the reaction temperature was observed to increase in amounts of 15~25T,
15~20C, 10~15"C in respective reactors depending on the amounts of acetylene and hydrogen
used. As shown in Table 3 below, the concentration of vinylacetylene in the product after the

acetylene conversion was 30~150 wt ppm, the loss of 1,3-butadiene was less than 1 wt%, 1-

15



| sobut ane 0. 526879 0.533347 0.524249 0. 54862
Propadi ene 0.011248 0.009575 0. 007943 0.008871
Wo2B0nes1e 2. 811236 2. 817003 2. 814542 2. 814623 PCT/KR2008/004220
Met hyl cycl opr opane 0. 036349 0.036439 0.037125 0. 036698
trans- 2- But ene 4.625661 4.727191 5. 004148 5.074751
1- But ene 13.53041 13.89438 14.4261 14. 83006
| sobutyl ene 23.42484 23.44700 23.41881 23. 60476
ci s-2-But ene 3. 665463 3.723477 3.7966 3.761678
b%rlledml%ﬁﬁ@sw by A543 516, trogdbutens Wesgrerersesl a1 4v%, and cis-2-butene
Iso ent a eéﬁ 74107 0.071413 0.067017 0.065063
Y %HF R@ %0/%316942 0. 302932 0. 254914 0. 211092
Met hyl acetylene 0 O O O 1, 3-Butadi ene 49. 23618
49. 75497 49. 41457 48.90931 C5 ol efin 0. 036828 0.035849
0. 036484 0.033657 Vinyl aceTyBeAs 1. 409072 0.405708

0. 058896 0.005995 Ethylacetylene 0.243124 0.168280
0. 069621 Q0 024633 others - 0. 007874 0 0140670007764

Total 1G%e@0d0- 100. 0000 100L 0000 100:10000 1-2 1-3
1, 3- B@bmdd)@nte(vﬁ%t)r acti on Process sinul ati on was
conduct@gidpiipig @ commerciajly availgble sinul@tor, 0

I
oo e 2520 Sl 1 TAbien poaae v

10 resi nlsghutange entire|pPoeese wad- B rnedRHBe - 0.54862
| ess t hamofadienemt % The |t bot ipady nard.@ofFzEr anme@n7940r t he.008871

process ﬁl gtor was 41 § ébned Dages on bley @I U652814623

I nput_ t Si mul at or xper.| nent al .
The tgycxc Pl ¢ | vl A Biipl ;ﬂgQiﬁ%%heOfoéz of 0036698

t he avanahsabBetesé mul at or, 4625&61 af tER271He pl Gr08#148y of 5.074751
hydr ogenth{ Qe reactors fé%l R3, 13%9%2?6 se r@gpr Fl 14.83006
adistillation 16 WO 20 109 P R2008/

col um I_{)%)%F g empvi ng %gé:%%g 39 23.60476

mat er i akis-2d3utenan ext r a¢ t BéﬁSﬁkﬁ_Boces?sﬂMWe si Bn]%ﬁt ed. 3.761678
Unli ke aygspaugat i onal PXb@&ﬁBBOﬂ 8ess Usionasars 0.044154

2-colu extractive di sti.l m
recover Soéf’sllltﬁfﬁn D4 was 19@@2 OS(%Z%@ O%gmllzcon 0.065063
ext r act-3-Bulgdiensi | | ati on dﬁ%?m 302932 0.254914 0.211092

Methylacetylene 0 0 0 0
1,3-Butadiene 49.23618 49.75497 49.41457 48.90931
CS5 olefin 0.036828 0.035849 0.036484 0.033657
Vinylacetylene 1.409072 0.405708 0.058896 0.005995
Ethylacetylene 0.243124 0.168280 0.069621 0.024633
others - 0.007874 0.014067 0.007764
Total 100.0000 100.0000 100.0000 100.0000

1,3-Butadiene Extraction

Process simulation was conducted using a commercially available simulator, Aspen Plus.

For accuracy, the simulation was compared to the actual process, and the error range of material

10  resin of the entire process was confirmed to be less than 0.2 wt%. The thermodynamic parameter
for the process simulator was ascertained based on the values input to the simulator and the
experimental values. The pilot test results were employed as the feed of the available simulator,

and, after the plurality of hydrogenation reactors R1, R2, R3, a pre-separator F1, a distillation

16
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5 1n the case where a stream containing 60 wt ppm
vi nyl acetylene resulting fromthe acetylene

W@ 019808H)DN process was i ntroduced, 99.6 wt % 0PCT/KR2008/004220

1, 3- but adi ene, containing 14 w ppm vinylacetyl ene,

was recovered in an anmount of 98.9 wt% or nore (in

consi deration of the loss of reactor, 97.9 w%.

Further, in the case where a stream contai ning 200 w

ppm vi nyl acetyl ene resulting fromthe acetylene

senne Al Br rgpQnssgreqag! msk ¢ QU dasger tetarinle ard, fp S¥tACHM process were

process,_ 1,3 10 butadiene, containing 45 w. ppm ) et

AL oLl COmBRIPECBATR Troregauane peplmfopwagive distllation
i i, on. of I fr 0l 9%:9 Wt 9

S RO P Mg bt B S o R ERacs F i ol gpoaciye cisiteion

E(ﬂgmﬁxtracti on process. As such, in order to decrease

the concentration of vinylacetylene in the final

produgi tHeQcaddwhére RPSRe@R dofRingt 602 wo PAmatinfitetMdirésuling from the

of the solvent recovery colum D4 were partially

edetyhape dpnvarstbnt preressbyastifiterdned p99eF wtlofof 1,3 dutadicad] icema@nmgd4 wt ppm

slightly decreased to 98.5 15 wt % However, conpared

vioylabetylane3wisreendiered &1 answmwvielof 980 vaBe & nwredin kemsidgration of the loss of

conventional extraction process, according to the

Eadpy PéAavtdan Varthandn theregeceskers p greapecaatainingc Q00w ppm vinylacetylene

rqcess of_ the resent .i nvention,.recov was, .
et eg (g SEns R RRIOthe VAT IRECE |F G Frimgtien process, 13-
Witzdiede Ch gt ABVW? i)gl%q\'\éil%lac%ﬁr[e%@,e&/as ?etcml/e 3k é&&’ vllte/«? Br more (in
ener gy’ was consuned,” t hus exhi D't 1 ng ener gy .reduct!on
8ddsRetfon JFAR! 168 ofredisk, 579G BVwEhOWHNRaniFRI 861 8¢ thé FBEs parameter
tenperature, and pressure of” 20 respective streans
af the extiabonRaREs01AS sadglin diddr e debredselihd @nlt@feticvdf g tat@ylene in the
process. TABLE 4 Stream No. 1-3 3456 7 8 9 10
Tisahperdattuo 8) wEppm @bes§ thdoperaBidn Sorlitdn®ofithe® setvehBRcdvksdy Gdlumn D4
166.5 Pressure, bar 30.4 5.9 5.9 4.56.34.14.2 1.3
vers paialy clrnge, andghereby3be BosveailgBbualiag avas alighlg decreased to 98.5

W QY15 SRaE= g | 5 obBers oD, gD DRBBUELbp conventona
0,000 Q.000 0.000 P 0.018 0.018 0,018 0. 037
BB00" 050" 6700054 HOBLD 06 FoBBAIaRS 25! 85 1goproces ofthe

Bre3ds iR B850 du0db e ol 8- bisie ot b oIReE. Ggrinae was

théred¥a1 39 204 QB G9rit: T 1R Q0% 1084369y was Eik@ngl, tus bhibiting energy
2.814 2820 5.657 0.000 0.000 0.000° 0.000 0.000

Mdtdiph effedto pTapaneard. V8o sRB34 tHe. R0 rdddD tethpBdfard) afld Bressure of
0.003 0.044 0.000 trans-2-Butene 5.073 5.073 5.085
Bt B sGcaDBhiter. tiietrdac®rGO inGh®NAbAadi@R extraction process.

D

TABLE 4
Stream No. 1-3 3 4 5 6 7 8 9 10
Temperature, C 36 36.5 50.5 34.8 1199 1192 1331 1133 166.5
Pressure, bar 304 5.9 5.9 4.5 6.3 4.1 42 13 1.5

Mass Flow, kg/hr 30,008 | 30,008| 29,936 | 14,923 | 210,669 | 13,218 | 197,451 | 16,106 | 186,631

Composition, wt%

Cyclopropane 0.002| 0.002| 0.002| 0.003| 0.000| 0.000| 0.000| 0.000| 0.000
Propylene 0.018| 0.018| 0.018| 0.037| 0.000| 0.000| 0.000| 0.000| 0.000
Isobutane 0.548 | 0.548| 0.550| 1.103| 0.000| 0.000| 0.000{ 0.000| 0.000

Propadiene 0.009] 0.009| 0.009| 0.000| 0.002| 0.013| 0.001] 0.018| 0.000
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1- Butene 14.
0. 000 0. 000
wW@®20Q000800900
3.761 3.769
Cycl obut ane
0. 094 0. 000

825 14.826 14.860 29.807 0.000 0.000 0.000
| sobutyl ene 23. 597 23.598 23. 653 47. 442

0. 000 0. 000 0.000
5.362 0.202 2.101 0.075 0.964 0.000
0.081 0.081 0.081 0.000 0.016 0.146 0.007

| sopent ane 0. 065 0.065 0.024 0.000 0.005

ci s- 2- But ene 3PTBHRR2008/004220

0.043 0.002 0.031 0.000 1,2-Butadiene 0.211 0.211
nBfafie o) o ool 28140 ZREPE 02 a‘gs.iw:*“’o:c)g{xlgo.gqq ~0000] 0.000] 0.000
Mgy lpip et 0580 0975 BbT4; OI0 11g 0P85 | 304g 005], 0.04 | 0.000
tran@.Zzﬁ}@enmo. 050 5603 3450 nAd8a% 16488 [0 AGAT | 8011 |ef P00 0.004 | 0.000
1-Bte084 0. 034 1318252 148200146860 (029.80122 00000 10.00001 69.00®p@-000 | 0.000
Isobdiyiykacet y| 13590 | 08.6990| 1053 () 4064 [0. 0000 D. @D [0. 0060 | 0.000 |  0.000
cis-0-Bifhe 0. 019 B. 7800 3.&61hyI3awet yh.esel 00085| 02.085 00025 0.964 | 0.000
Cydotitfile U- 007" 278 GoB0P dhs? 3080000 0.0Y6\ T ER146 008,087 PUxk094 | 0.000
Tsopentand, ;202 0.0637 B0 M09 RoP02 090§9%.043 |__0.002 | 0.031| 0.000
1,2-Bytadienc o1 ol 08 1 n82llgls AZda | 900 a!o‘éﬁé’ano,ﬁi 00B030 L Q6 | 0013
Mefylaggtylene3 44| @.0pAs 900Dl 008 410800504 0.080\k GOKK o BOGhH 0:000 | 0.000
1,3-Butdien®. 000| 48.7285 4872961818433 70.000/1 3 005Q § 84.349 |VEROEP 1€97360 | 0.000
C56lefil67 0. 002 M.M3AY 0036 00013%20.000L11 040%040.0220700.001 | 0.016 |  0.000
Vingebtagen 0. D@08 00004 @d60. 006 0. 0002 0. @GW [0. 0001 | 0.019 |  0.000
EthYlaQR¥Enl- 000 TABEE b0z I' &2 N0o.0dol] 19.063| 1do 16.04%] 18073 | 0.000
wadERY _ TEMPETR0IT ©0.002 2 %.002 $00.800/| - 9.066 | S0.600 = 6.606°, 0.002 | 0.000
Dingethylforfmingde, | :0f0087 - 0.000 | <0000 1°0.000Y 86935 112538 ¥ 9f.99 P281085 | 96.998
Fulrak ; o' 74“7; 0,07 400000081 .Q'Qrg()s“u'léé@L}:%gfs;ggi.ﬁf 0261 1504
T osition Q&%L%e%prWanO-ﬁOQ;%nl@S?nnO-QZ 00183HhP010| 1414
D00 0. 000 @:.1860 01600 0300080000 0-126 opYB¥ne O.16bp 4604 | 0.070
Hy@o®80 0. 000/ @.M00 0.0QDD 00000000.00000 0@00000.000000000®D.000 |  0.000

I sobutane 0.000 0. 000 0.000 0.000 0.000 0.000 0.000

0. 000 0.000 0.000 Propadi ene 0.025 0.003 0.027 0.018

18. 003 0. 000 0.000 0.000 0. 9@BH.5000 n-Butane 0.000

0. 000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Met hyl cycl opropane 0. 063 0. 011 062 0.000 0. 000 0.000
StgeamO®. 0. 004 0. 488 0.1800 1B and42- Bubene 16/ 00470, 048] 19 20
TEuRAFurg (011 [0.3BG] G6G11 70400218] 4@0.10. @03| 03R0p 51.5] 762 351
PrdssBeftane 0. Q00 11[00QG.00. 06®|0. 0G0 05000 §30p0048| 0081| 26| 157
MassHibky, ReMP0 |93, 6,748| 3,51014,770]  15[14,755|14,512] 243] 1,959/188,790

Composition, wi%

Cyclopropane 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000| 0.000{ 0.000
Propylene 0.000] 0.000{ 0.000] 0.000] 0.000] 0.000] 0.000] 0.000| 0.000| 0.000
Isobutane 0.000] 0.000{ 0.000| 0.000] 0.000] 0.000| 0.000| 0.000| 0.000{ 0.000
Propadiene 0.025] 0.003] 0.027] 0.018]18.003] 0.000{ 0.000{ 0.000| 0.000| 0.000
n-Butane 0.000| 0.000] 0.000{ 0.000] 0.000] 0.000| 0.000| 0.000| 0.000| - 0.000
Methylcyclopropane| 0.063| 0.011] 0.062] 0.000] 0.000] 0.000| 0.000| 0.004| 0.438] 0.000
trans-2-Butene 0.006] 0.000] 0.007| 0.011] 0.007] 0.011| 0.004] 0401| 0.003] 0.000
1-Butene 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.001| 0.000] 0.000
Isobutylene 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000{ 0.000[ 0.000] 0.000
cis-2-Butene 1414} 0.126] 1.432] 1.735] 0386] 1.736] 0.390|82.274| 3.662| 0.000
Cyclobutane 0.134] 0.015] 0.139] 0.078] 0.007] 0.078] 0.004| 4.517| 0.646| 0.000
Isopentane 0.048] 0.008] 0.044] 0.000| 0.000| 0.000{ 0.000| 0.000| 0.369| 0.000
1,2-Butadiene 0.529| 0.274| 0.506] 0.003| 0.000| 0.003] 0.000| 0.152| 1.975] 0.000
Methylacetylene 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000[ 0.000] 0.000
1,3-Butadiene 91.001] 9.553]96.562]98.142|81.591]98.158|99.600{11.936| 2.227| 0.000
C5 olefin 0.025] 0.004] 0.023] 0.000] 0.000] 0.000] 0.000] 0.000{ 0.191] 0.000
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| sobutyl ene 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0. 000 0.000 0.000 «cis-2-Butene 1.414 0.126 1.432

w@A20185000886 1. 736 0.390 82.274 3.662 0.000 ®CI/BRA08/004220

e 0.134 0.015 0.139 0.078 0.007 0.078 0.004 4.517
0.646 0.000 |I|sopentane 0.048 0.008 0.044 0.000 0.000
0. 000 0.000 0.000 0.369 0.000 1, 2-Butadiene 0.529

O 274 0. 506 0.003 0.000 0.003 O. OOO 0.152 1.975 0. 000

10
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VBYBEHIge 000 |00 G50 GOGb0I 02| St JuanteT I8 Codea 00s1] 0000
Ethglaccrylengg 1420090 | 58036900048 BIEAH09) OdRR| $.0897 09330 @-286] 0.000
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Example 3

1,3-butadiene was separated at high purity in the same manner as in Example 1, with the

exception that, as seen in FIG. 3, part 21-2 of the top stream of the extractive distillation column

D2 was recirculated in a predetermined amount to the first reactor along with the crude C4 stream.

The case in which the top stream 21-2 of the extractive distillation column D2 is recirculated is

advantageous in that the initial concentration of vinylacetylene introduced into the first reactor R1

and the concentration of 1,3-butadiene are decreased to predetermined levels, thus increasing the
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Table 8 below shows the material resin, temperature, and pressure of respective streams

20 after the reactors and in the 1,3-butadiene extraction process.
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Example 5

1,3-butadiene was separated at high purity in the same manner as in Example 4, with the

exception that, as seen in FIG. 5, the stream passed through the first reactor is recirculated to the

first reactor. This is advantageous in that the amount of the stream which is introduced into the
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0. .00 0.00 0.00 0.00 0.00 0.00 O.00 43 45 00 00 00

por KRR %‘m%ﬁ)&%ﬁl Wﬁ% 1’% S HIbARy crude G4 streamy, comprising:
separ g kipglylto @Rl RefSindo Sk SF 18R cédafitn Rackhidide CA

stream conprising: (a) supplying tﬁe C4A streaminto

a pl umlsetestivelly doyickrtrge Atyilap dog@aimed firs theSC4 Biream through liquid-phase
sel ectively converting acetylene contained in the C4
bydregemationr einghthiei pluialitypbfa brdrogepationgreactors,othus sleergasingea content of
plurality of hydrogenation reactors, thus decreasing a
awhlanto Wt PRBSE Igene to 70 wt ppm or less; (c)

P e A R SR A B
N I L e

t he eg% LR th)ﬁfghl étt%ﬁthl%@ e UtidBvd Bktllafon column in%o 3 pre-separator,

pr e- separ at or, s supplying a top gas stream o

RS supPRBIALE gds Blr@nPofIRY e Bdpafals AEH Y1t 188VetBlumn and supplying
supplying a %ottom liquid stream of the pre-separator

b hétonaligel stredit ofthe prppépagtot mkaaso]veldtaippingpdlyrtnmg a t op

stream of the solvent stripping colum, containing.

part (& supying»at fopcttiean ofothe sakventbiinpiiicepmumanepntaining part of the
acetylene, into the solvent recovery colum along wth.
PHiBCqasolv e, Wi A apsueTsy BBy s nEReou o dong with the top

tream of the solvent recovery

introducing a to
SR ,eplfe%ﬁ?%?rgﬂ‘ he extraction solvent is renoved,

il,ng?b ﬁt? glgjlbié%cgnf‘gaef {.08 &R YPthe sHIDUS r&ja{/é}ﬂ/ 'Eblﬂ&nf‘fr&ﬁ | WhidhUhE extraction

solvent is removed, into a purification column, thus obtaining highty pure 1,3-butadiene.

[Claim 2]

The method as set forth in claim 1, wherein the liquid-phase hydrogenation is conducted
in a down flow manner, by which a reaction material flows downward, under conditions of a
temperature of 20~60C and a pressure of 20~40 bar.

[Claim 3]

The method as set forth in claim 1, further comprising introducing the stream from the
plurality of hydrogenation reactors into a hydrogen separator to remove unreacted hydrogen and
light gas, and then removing green oil and C5 or larger hydrocarbons using a stripping distillation
column, before supplying the stream from the plurality of hydrogenation reactors into the
extractive distillation column.

[Claim 4]
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[Caim?2] The nethod as set forth in claim1, wherein
the 1iquid-phase hydrogenation is conducted 20 in a

wa@levm/o6d10wv manner, by which a reaction materi aPCT/KEamS8/004220

downwar d, under conditions of a tenperature of
20-601C and a pressure of 20-40 bar. [C aim 31 The
nmet hod as set forth in claim1, further conprising
introducing the streamfromthe plurality of
hydrogﬁ:nati on reactors_ into hydr ogen separator to

r enov ehainethedaseat fagfmadim LawBerein ghe exgpqtion salventis gng ¢rdpore selected

enovi n reen oiJl,an or . yvdracar bons .usi,n .
50 e et of e wani DR, SFEMETRRRGRn g R cctamice,

r fromthe plurality of hydrogenati on reactors
?l{r?tag&%@e' ext rac?i ve di s%/i [ atiyon gol um. [daimd4] 27

12014y 008109 PCT/ KR2008/ 004220 The nethod as set
forth in claiml1l, wherein the extraction solvent is

one OThéMEBoSH REHLAH if §l8M B Wikt &aRa Stthd€ktradtion solvent contained
di met hyl f ormam de (DMF), diethyl formam de,

hi theetbin yds aeetreofiticbepre-separatocis 2tldnitta.i le. [Claim 5] 5 The

net hod as set forth in claim1, wherein a content of

t l&aigx@)r acti on sol vent contained in the top gas

stream of the pre-separator is 7-18 wt% [C aim 6] The
met hodhersetbed asfsefriprh melagn &; wherein (he &peiansticais of tys Prszgparator and the

h - d : . f
B L5 R S bl P SRS g e v
t Al ) »
P01y BB P R e s

ﬂhﬂﬂh@fqpeeédh{(%msoﬁv[e%@mwﬁg/w@n&tream of the sol vent

stripping colum. aim7] The method as set forth in

cl@wm7, further conprising passing the top stream of

the solvent stripping colum through a drumto

separ Themathed posctsiortie anvlaand, Supel gompgsing pasiegdhatopdstream of the
15 vapor streaminto a conpressor to thus conpress it,

prdveot Sripningr eotiuer thrpugih e drgptosepasaiert B#por Fecams gidaapilying the separated
stripping colum into the sol vent, refover colu

FAROR SR tPh CHRBPIRSAT 9shuREOTRFSHE {PRIOE Birhduping, fhie fog; fream of the
go%etnt s%fxpp%gségﬁn%% %tg 2 %lge%?reg&%rc%ﬁﬁc’n%.r s
[Claim 8]

The method as set forth in claim 7, wherein part of a stream from the compressor is
introduced into the solvent recovery column, and a remaining part thereof is introduced into a
lower portion of the extractive distillation column so that a bottom temperature of the extractive
distillation column is decreased to thereby inhibit polymerization of diene and acetylene.

[Claim 9]

The method as set forth in claim 1, wherein the bottom stream of the solvent stripping
column and the bottom stream of the solvent recovery column are introduced again into the
extractive distillation column.

[Claim 10]
The method as set forth in claim 1, wherein either part of the stream passed through the

plurality of hydrogenation reactors or part of the top stream of the extractive distillation column is
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i ntroduced into the solvent recovery colum, and a
remai ni ng part thereof is introduced into a 20 | ower

w@eribioas10of the extractive distillation col unMMPGDKRR@SE/004220

a bottomtenperature of the extractive distillation
colum is decreased to thereby inhibit polynerization
of diene and acetylene. [Claim9] The nethod as set
forth in claiml, wherein the bottom stream of the

sol vent stripping colum and the bottom stream of the

reirapbated to elisihydpeeetiantercir ampng theplvwrality obhydiogenatiengeacs

25 extractive distillation_col . .ai The

2ot hoboth et of b bhparpassed e gl oEhiebgenafp peagiors and the
t he ream pa t hrouagh,.the. plural ity :

O RGPl PO ML il i
TR KR WU Ob IR TR B SRS, 4 fi v

hydr oggRat bPRadi8R6f PlirsEINRIRGchdHBn RlabtoRdrhdng R plurality of hydrogenation
hydr ogenati on reactor, both the part of the stream

RAGSE BptdnnIBLg Setlidn &vith therpattiof the @p shyi ofra@ altiactive dBitdtion solumn are
and the part of the top stream of the extractive

hcisdulakedad a finst hydogenati@rreacir ambigthepurslity of hydiogenatien reattar.o

the first hydrogenation reactor anong the plurality
ohﬂﬁyuﬂdgenation reactors, or 5 the part of reactant

of a fjrst_hydrogenatiqn reactor . anp th uralit

of hydROFEHE] PO ORBRLBRLI Bkt SHArP G tgeeh P! G piof e secam

b P St B R R BRUR i oB S s gpirntatd o thefrt
g&ihat %@%n H28 rbiF G ilelbbtt @ of the separator.

E%g@ggeng%wgﬂm?ggg%g%ﬁﬁ |%1?“% 1 The nethgd %%mset

fpekith 12 claim 1 or 10, wherein the position that the

part of the stream 10 passed through the |ast reactor

anmongThe methdd dsywetddrithindiatg é oad,ivdrrdrethe batos stream of the solvent recovery

recirculated to the first reactor is either after

paimi is gftrothieed ingesthe sppentogr@pagicolimpeact or or t he bott om

of the separator. [Claim121 The nmethod as set forth

i Claimal3mh 1 or 9, wherein the bottom stream of the
is.introduced into the

:8:xgg%a@%%@%ﬁ%ﬁ&ﬁ%@h%ﬂﬁ?“?%@FEFQ%Wngl An appar at us
o1 GRS b B BORALDS, LRI SR P b
BREL YA 818 GRNARITGH phite BydrSgcHienCA stream through
['i qui d- phase hydrogenation; an extractive distillation
col umm ftradivd] &igillafitgh olBivhedsn bubjsttiider plreabalfiony thé plurality of
hydrogenation reactors to extractive distillation;

a pre-separator for adjusting a content of an extraction solvent in a bottom stream of the
extractive distillation column to thus separate the bottom stream;

a solvent stripping column for removing the extraction solvent from a bottom stream of
the pre-separator;

a solvent recovery column for removing the extraction solvent from a top stream of the
pre-separator and a top stream of the solvent stripping column; and

a purification column for purifying a stream of the solvent recovery column, from which
the extraction solvent is removed, at high purity.
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20 hydrogenation reactors to extractive distillation;
a pre-separator for adjusting a content of an

we@daiactipon sol vent in a bottom stream of the PCI/KR2008/004220
extractive distillation colum to thus separate the
bottom stream a solvent stripping colum for renoving
the extraction solvent froma bottomstreamof the
pre-separator; 25 a solvent recovery colum for
r .viﬁé the extraction solvent froma top stream of
t hedht®e- separat or and a top stream of the sol vent
stripping. columm; d.a. pyr.ifi ' I
puri f@illeh gppzfr g raesasr%?g(frtht lﬁleéi%%]l %%Megc%@gﬁgg%éﬁ{g me,gen separator for
Gt 00 BRG0P 38 L Bl LB K Bty fortlhing green
i Ind IS aPRAseR hikro@sbons!t behwéchnthé ltibhﬁzﬂi@}i' o hdrogenationereactors and the
conprising a hydrogen separator for renoving
snetdetdadildigacagam and | i ght gas and a stri pping
distillation colum for renoving green oil and C5 or
| arger hydrocarbons, between the plurality of
hydr ogenation reactors and the 5 extractive
distillation colum. 30 '
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