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Descri pti on PRODUCTI ON OF HI GH PURI TY BUTENE | FROM C4
OLEFI NS/ PARAFFI NS M XED GAS Technical Field [1] The

wW@e@sasi414 nventi on relates to a method and it SPCT/KR2008/002038

apparatus for the separation of butene-1 froma 4
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f;ggat gngm :tngj g;/S[JSI lggsaﬁgpltmi‘gaocggtsaggnposed of
ammmmmmmmmmmamm C4
G4 ol et ns ORI AR FIARSMIXEIIGAGT o "

et TechitcdIAierd af i ns (nor nal but ane, isobutane, et c )
involves mainly a distillati process. However,

knowAS RESSHY AN YEBHDR Feddles R 1E O%F‘nfbit%%ﬂﬂalfaé‘fﬁ f8h theémr%twn of
V\/Ihblhelaa Il iﬁi’ogﬁa aumbefocaboh Erﬁﬁed gRnadliding Bht&h@& dtﬁhlﬁ -X-butene, cis-
t S 0 eren roduct s

o2 SURRFa B LR Do Phiaitseler B R bR RSEr §ofba of an
e natsgptian grac@shiangla cihmllba&m)rmmcessost s. [4] Table 1
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1,3-Butadiene 54.092 -4.4
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U.S. patent 4,718,986(1988) discloses a process for producing butene-1 of more than
99wt% from the C4 hydrocarbon mixture of butene-1/isobutane/normal butane/
butene-2 by using two distillation towers. According to the above patent invention, the
C4 mixture is introduced into the first distillation tower to remove isobutane from the

top of the tower. The lower stream from the first distillation tower is introduced into
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processes for a C4 hydrocarben m xture, for exanple, a
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tillation process, as can be achieved by the present invention.

Disclosure of Invention

Technical Problem

[10] The existing distillation processes for separating betene-1 from a mixture of olefins/



top of the first tower and akso discharged to the
bottom of the second distillation tower and thus

wheiosnss414 | oss is large. In addition, since tPEI/KR2008/002038

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

difference in relative volatilities anong C4
conmponents is small, the above distillation processes
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[17] Brief Description of the Drawings [18] Fig. 1 is
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COFRHsIsRRIDIA ALRRIPALARR RIBERDR séfdlatlBlpro@BasRE 4 HEfih BRtillation
ol efins via selective adsorption and a distillation

prB®eSS- (B) for producing

Now, some embodiments of the present invention are illustrated with reference to the
drawings accompanied. However, it is understood that the illustrated embodiments of
the present invention are intended to be examples only and the invention is not limited

to any embodiments.

Brief Description of the Drawings

Fig. 1 is a schematic view of the process of obtaining high purity butene-1 from a
mixture gas of C4 olefins/paraffins according to the method of the present invention.
The method of the present invention comprises a adsorption process (A) for separating
the C4 olefins via selective adsorption and a distillation process (B) for producing
butene-1 from the olefin components

Fig. 2 is a schematic view of the apparatus for the production of high purity butene-1



butene- 1 fromthe olefin cogponents [19] Fig. 2 is a
schematic view of the apparatus for the production of
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rinse step to remove a small amount of paraffins adsorbed together with olefins on the
adsorbents by introducing a portion of high purity C4 olefins resulting from the dis-
tillation process of olefins/desorbents into the adsorption tower after the completion of
the adsorption step and thus increasing the purity of olefins; and a desorption step of
obtaining high purity olefins by introducing desorbents into the adsorption towers after

the completion of the rinse step to desorb the C4 olefins and introduce the olefins/
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wherein each adsorption towers are operated to perform the different steps with each
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Preferably, the present invention provides an apparatus for the separation of butene- 1

from a mixture gas of C4 olefins/paraffins by carrying out repeated sequential
adsorption, olefin rinse and desorption steps to separate C4 olefins from the mixture
gas of C4 olefins/paraffins in such a way of performing displacement desorption with

desorbents, in an adsorption facility including three adsorption towers (AD-1, AD-2



[39] Also preferably, the adsorbent for use in the
adsor ption process of the nethod of the present
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tower (D1), with the conduit (5) through the valve (5c) which feeds parafins and
desorbents discharged from the adsorption step into the distillation tower (D1), and
with the conduit (6) through the valve (6¢) which feeds the desorbents into the
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feeding conduit (1) for the gixture gas of C4
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val ve (2b) which is connected to the distillation
tower (D2), and with the conduit (3) through the valve
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anong the towers. [52] Modde for the Invention [53] The
detail ed description of the invention with reference
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schematic view of the process constitution for
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which the top of the tower is connected with the conduit (4) through the valve (4c)
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tower (D1), with the conduit (5) through the valve (5c) which feeds paraffins and



[57] the adsorption tower (A1) in which the bottom
of the tower is connected with the feeding conduit (1)
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t hteoweg éX]ﬁsl()A}SQde&hv&ﬁ lf:fn Ili se?gcltllgg ?d&)?be%];ts t&l{ﬁléﬁnlge conduit (1) and valve

deser
di 6la) td adspibr{C4 obakins hexepn (fwlsptptltoh @tepb rddite ql&fjn freg pargffiin stream

t h&gﬁﬁltéﬂefrérﬁ ¢le WG i ﬁ%%&artégeftﬂe? %vﬂ?ﬂﬂg Qés%ﬁgé%&trﬁtamed in the

harged from the adsorption Step into
di &dsPrRURDjtRMer Rl temdsorPAAR SP dHO tth?éh&té}"f’&ep foyg)D1) through the
t hegndgh ($herndvaé Vavé 65) oMebehitd Redsing el desMeRtNTife dddbHtion

t ht(?)w%(rj %gbpi)lcgrnnes Ut the step (desorption step) of desorbing olefin components
with the desorbent while the adsorption tower (AD-1) carries out the adsorption step.
The desorbents used in the desorption step is obtained from the bottoms of the dis-
tillation tower (D1) and the distillation tower (D2) and is introduced into adsorption
tower (AD-2) through the conduit (6) and the valve (6b). The olefins discharged with

the desorbents is introduced into the distillation tower (D2) through the valve (2a) and



[60] the distillation tower (D) which separates C4
paraffins and desorbents introduced fromthe

w@ea®enpion towers (AD-I, AD-2 and AD-3); and PGI/KRR098/002038
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distillation tower (D2) which separates C4 ol efins and

desorbents introduced fromthe adsorption towers

( AlBelcondAix 2) &nﬂapé@te&he olebid} addh@iediesdrbddtatlihendicpedn toRkr (AD-3)
vent..on |§ a dISEIHat Lan;.t

L e SRR Ro MR R ol Bndsefhidlet o 1B use e kil 02
gagirgrahdbe eehduitd® drdehaddve KﬁC) ) onrefmoe kistpll ah@@ht ¢ mraffins
' Sa&o?o%?%%‘iﬂe‘f v&)ﬂhed% BlerihDfor AP ﬁ@&%ﬁne&& opghg g)ﬂﬁ yn& olefms (C4

m xture gas of
acelefigiringe ttep) Nethgt @@éﬁbe gavdpehaeged frome th@opsimrptl%wwer (AD-3) is

f aﬁl‘tﬂOHﬁdédQﬁtO&ﬁ@dl@@lﬂ%ﬁfOﬂ&é’@eﬂb 1 g oRELHE Rhlve S Rhi @ conduit (4).
r.Sse

es t hree ad n towers aratin
oI ef F‘ VIRIo9dP ek m—qéaﬁaglweawrgw IGhy RSt Gpiied %Eﬁ%&fjrsorpuon
t oweps B cfoﬁnecsap\amathenags@puah efwen SADedait hﬁmp&saamﬂm@élugh the valve
of {4? ﬁ] S or ﬁpéﬁd s Q?% Ieélse p%(eﬁsurlg g%uafi‘i%tcf\ € ﬁ%l’?a% allows the

ower u sen | nv
i npﬂe&ﬁdle@ (ﬂ@oadgwmtp bn usth@pamf: psaasureaﬂ Gayddorduring thg pressure

aﬁﬁdtf(‘)ﬁ sterr}lgamef\f%ﬁg (7)"‘15 %s@dl eIfHerédgdrP‘é&l RlaP (19]5 dS) after the rinse

re Vi ng anount ar af ns adsorb
t offeR HEHeypye dotorglien PIAR of %?ﬁaw&m@@l%u@ﬁownnwwtth%ﬁesorbems
St ﬁa@rew(s thm@lgihhﬁe d&ﬁmkwmrﬁ B8 dlalt & e6ch. rﬂfé&ﬁ@fnfsltﬁidﬁgﬂge@ &fkether with

d e r alizatio cocu
eSS P e FR P of 3P Al S s ;R0 e Bsinainy tower (D2)
d e&mdgénhe tzlalse: mb gadithecomditin@) ants tiupté¢pamtat pmahodgorbent.

di Sﬁh ?c}d? 1% e aeﬁrgtfl(%j @’Ecéﬁ RER 2{5&&)@1 t{)&}elt (Eﬁ) 1) after the pressure

on recy c
adedrapraton St@@vlé depraysuripadghenugh Iﬂ@ Wwéwopkiitdsthe sordyit{y), and at

dr gaahRenne Hlsgﬁrg&ﬁga@ GenReRuciifd tﬁ@&s@li‘tﬁﬁg&ver (D1) (cocurrent
difference in boili poi nt fraomthat of

mi %Hﬁ?Séurlt[lmtem 189]&%*8&@?%% H%FWH@%%FI& gdgprption tower

pr QCPsl3, £AM nheueegs hid bla@dm&hrlnbgﬁeeacaaqmoh@oﬂlq@ Onthrough the
1 N uages

th i s of, Fig..3,whi

or St ot S il B SR SE BB B Ser

[ 6@]resﬁmezmn Bt@p)eofgasremmg thiepresguredo dleeflsorglipap@bfuraigt that time,
t ded

wt U FBPHGPE DL SofIARE B o bf) SR IR I ipibh stefs e

(1) T ads\partxp@ towey (Al Lagdihyustdingihed thescopwigens ggpressurization step

( aggpyr Rt |a‘Ull SIEER Yinscafibh, keadRbBtibA tdwi@ e APAP Afakiiidy suk ErR&Morption
separ at fromthe thXF)?p'S mtroducedtog@\éher W th

t hECR&E0 Hises QPHER KW ¢ h9PBURLS AP FAFHAUG TS OFRIOgSEP-
t he Ilmdh$ow g, ieach sisefptiont@wvdrivarrits ot 4 bajfuebmtinl basveptidqnBlep - pressure

t hrcﬁ}aggatfo?leste 0 dzogurtr%n(t %%:}%r%ssﬁﬁeﬂleo Vs:taerpv eCA( gla ?m rl%se %g@_ %s%rptlon

paf ns and desor tion tower
castep epreovre ¢haligtton S(@esmqatnnmosts@p) of desor bi ng

ol effh@ &9@9@%ﬁ1§atmn sl?ept ﬁ{% c@@&@é&%@ﬁre%h&ﬁﬁnhﬁe or the pres-

adsorp ion to carri es out adsor ption

st %Blla#‘l’fé“%llé%‘rmﬂ%te@u §r@§1 thg CPWélt‘&é%]d?f ;ﬁlq Bircest dppanging on the
obp@cerethgipraRuiehe toldkomptonttephe di s

In addition, as can be seen in Fig. 4, the C4 olefins/paraffins mixture gas can be
firstly distilled to give isobutane/butene-1 rich stream and normal butane/butene-2 rich
stream and then the resulting isobutane/butene-1 rich stream can be fed into the
adsorption process to obtain high purity butene-1, in place of obtaining high purity
butene-1 by first processing the C4 olefins/paraffins mixture gas via the adsorption

process to separate C4 olefins and then separating butene-1 from the resulting C4



tillation tower (D) and thedistillation tower (D2)
and is introduced into adsorption tower (AD-2) through

W@ b@sasatui t (6) and the val ve (6b). The ol ef i PGI/KR2008/002038

[72]
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[74]

di scharged with the desorbents is introduced into the
distillation tower (D2) through the valve (2a) andthe
conldfihg via e diotilkeipaphadcesd hethdd eké,paradfitk, i.8gisobutane and olefin, i.e.,

d b [ 3) .S . i ded ..
e BT P B b P R S
di pocedsat i on tower (D2) through the conduit (3) and

t hepy %5g@ ((3c) to renmove a small anmount of paraffins
adsor together with the olefins for the inprovenent

of Mashoiin in 51goi th¢ eftinmgturegasdabla ) WisHgeoditcehinto e adsorption
Bilocdds 18 se plahie Qﬂ%le@in§ ah@paedins raﬁﬂ‘tﬁeﬂ&h@%@faﬁgd @olefins was

tomer ﬁ 5-1% % éﬁﬁoduced into éhe dIStI|# n tower

( DIyrofipred gt thedisyiatia Pragess Wrfoquyse betsAgd: SOYIIU@@]PYOCCSS

Th@aﬁde&*ﬂécpbmtdﬁ' th@ﬁue[hty ADFig) 2 atcdndligh tcptlﬁ&p@@trees sk titations of Fig. 3.

ju AL 0 IS C

t hz\;lta sor %‘? Gle sed I(l)% ar% ?&\%? Qfﬁ 24 ) Pgﬁlgﬁ éhsesa Y s a%%h%wﬁ m Fig. 2,

t han exlevige( i) semdhtingelafosdin a (m;tuemghsmrﬁ @é« @efprsdmeeéﬁns was

( pﬁ%ﬁfeg m%%%in§Q%ﬁ@ﬁ§ S &Mt 4R ad@bbONSof @1@ s%a@ﬁﬁiﬂr(ﬁsolefms/
both towers In the sane pressure is carried

0 uParafms eRg utine Coraisaiie sasey AP OTRER ORI f@pPOsitings phfhpd-4 mixture
( 73asl and @ @ea0s mbiereads Mepd iHomntiaWile 0 Alhe3)4 aHittare dab&vas

r nse st t a desorpt te er
| BESHR IS bd ittty st SRR ssBiE s RePlch S50l Siyfifand te
t hﬁow oad wif i 67Bnl/arial A pertivalod hlg(h(im)lly dlefin obethinig gas obtained from

di ﬁl%l? gletﬂe tdggﬁstlﬂ)% A%tag] sﬁ(Rxﬁq ﬂeﬁ? Qt{ﬁ%tu% dJ fnotlﬂ%: th%ileginn rinse step,

t om@rt ¢ mye How ourg hvap B véme Tizchizh purityhdefgoemidining 2ps obtained
anflofhis a@s%ﬂﬁfoﬁtp?gcegsr AN ﬁﬁ%d&&a%te%ﬁ dlst[ﬂ(lsaﬂonlt&ver havmg 115-stage

addi tion the a sorPtlon ss, the adsorp
£ ol S 9bt%11nt3% Po-PhY "/moéégtﬁp% 1@%}%} YighkqloR- 5&%% it geflux ratio
de@ﬂ @ S5 fcbfh@dsﬁlbﬂi Oﬂ@lh pirchﬁlcmaibt/aerl}]e(d‘lfﬁdn& ansh éthie eoidits becording to

arged gas is

%‘F&bﬁﬁ}g dOfﬁﬁg ]tsr%esa’i“&?ﬂfr gt féc:)n tower (D) (cocurrent
depﬂe@s@rltlon step). During the cocurrent
depressuri zation of the adsorption tower (AD-1), a C4
m xture gas is introduced into the adsorption tower
(AD-2) through the conduit (1) and the valve (1b) and
the adsorption tower (AD-2) carries out a step
(pressurization step) of increasing the pressure to
the adsorption pressure. At that tine, the adsorption
tower (AD-3) continues to carry out the desorption
step. [68] The adsorption tower (AD-1) which just
finished the cocurrent depressurization step carry out
a C4 olefinrinse step, the adsorption tower (AD 2)
carries out the adsorption step, and the adsorption
tower (AD-3) continues to carry out the desorption
step. [69] In this way, each adsorption tower carries
out a sequential adsorption step - pressure
equal i zation step - cocurrent depressurization step -
CA olefin rinse step - desorption step - pressure
equal i zation step - pressurization step. [70] The
pressure equalization step, the cocurrent
depressuri zation step or the pres



surization step can be omttgd fromthe constitution
of the process depending on the processing pressure of

WO b@sasios ption step. [71] In addition, as canPGBEKRe@R/002038
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in Fig. 4, the C4 olefins/paraffins mxture gas can be
firstly distilled to give isobutane/butene-1 rich
st redte Hnd normal but ane/ butene-2 rich stream and then
h@?%ﬁﬁulting i sobut ane/ butene- 1 rich stream can be
’fit'o t he adsorption process to obtain high purity
buCemweﬂuonaf©4anxumﬁgﬂbnadﬁmm@mm gh purlty but ene- 1

b £ ot nNnrnnn~rnccol N t+tho CA Al ~fF 1
y T | | QL Pl UL TS ST IIU 11T U UT Tl | ||Ql |.J(J.I (J.I | | IID ||| /\L ul U

ga§0mm>lleh§ (Efdm@tlpﬂ@ﬁ process mwm(at@wt@) ol efi ns

a g1tnen separating butene- T fromthe resutting
cASIORYHE via the distillation [fr'dcess. In this case,

pa , I sobutane and fin, 1.e., butene-1
arle %g%%lg]?ua{%ed by the sane Droceqlg%as that described in

saqdyﬁgﬁprptlon process. [72] BEsgpl e 1 [ 73] As shown

i E|n fha pA W|v+nra agas (Fahl a 2Y \wwac infrndnﬂad

J., CITC LILLEIEANU = L S ¥ A= \ aAoTC— ) VWCAO— T It 1T OOuUyo

inﬂbmmﬁbbadgorptlon process to é@ﬁarate C4 ol efins and

pararrlns and then the Separate' A ofefins was
i 754 REEdei nto the distillatiofdYrocess to produce

buﬁ%?% gggngdsprptlon procesg was carried out by

t aC| Fig. 2 according™to the process

COGﬁﬁﬂdﬂehﬁﬂﬁ cméo&bﬂts 3. Wth tlmmpsitoseryence as

shewn—in !:J y IICI ng fha gp aratus—as chn\nn rila

FlybmmﬂpmMawperlnent for separé@ﬁﬁg olefins froma

m xture gas of A otefinstparaffins was performed
mhﬂ$%QQQ9ﬂﬁg type 13X zeolite as|l&%%dsorbent for the

see§r qn of olefins/ paraffin d using C5 m xture
gas a g%sorbent The conpositi'ons of the C4 mxture

gaQEQQQOQ@OBQQSCS m xture gas '@ shown in table 2.

The Mt ure gas—was it roduc H into-the :Jr*lcnrnflnn

process at the conditions of 6OC 2000 mMmHg and the

floﬁ’ﬁﬁée of 1675 m/mn. A portion of high purity

ol eff®Cont ai ni ng gas obtai ned fromthe top of the

dism%kiﬂtion (D2) as shown in Fig 2 was used in the C4
%E rinse step, and the rinse flow rate was 300

n1 mn.” The high purity olefin containing gas obtai ned

frwacﬁewdbgnmptpgﬁﬂwﬂdtﬁggxmmsbﬂntroduced into the

. C :
di sti+tatiton—towet ||aV||t|g t15=strage—tray and—thus

ohCempered9. 54wt % of butene-1 wijth a yiel d of 99.54wt %

at| reflux ratilo

119. 1he,donpositl on or ugt
ohtt ai ned fron183gﬂ Wﬁ%tﬁ@/cgﬁﬂui nﬁé@%%dlﬂ@ﬁfgggheminl““%
nmet hod of Fig il i§ pregentied i nntabl e 3. |q 74]| Tabl|m
2[ fabte21{Tabte Conpositionof—CAnixture g3 gnd
dedwbBiane s [ 75 4.73 21.02 0.16 trace
Normal butane 15.3 69.97 2.23 0.06 5.86
butene- 1 50.0 6.73 60.52 99.52 0.72
Trans-2-butene 19.0 2.27 22.15 0.15 58.94
Cis-2-butene 10.4 0.9 12.90 Ippm 34.47

Total 1675 375 1300 27.20 16.18




[76] Table 3 [Table 3] [Tablg ] Process perfornmance
obt ai ned from Exanple 1[77] [78] In order to conpare

W@ b@spsatess of the present invention with theP@r/BERe§S/002038

[77]
[78]

[79]

[80]

[81]

[82]

of the existing process, the yield and the purity of

the butene-1 obtained by the hybrid process conposed

of the adsorption process and the distillation process
accordi,ng to the present i.nvention.and.tho of

but SHEEIPPAARS Ry SR SR RS RBssse Pt

U. &istpatpentesndhe vieldl@dIB6paitg op thedeitdned otmainebbeth hybrid

Th ot ot . .. . '

o S Rl L 000 B RSB SR SR EBorins o
nutis@resgit isyengies apd thppgohbifenet b obiansd eniyvkel distillagipn gx described in

ratiQ pafendit3 4aN8 986 (RNpERNTedIATILII 4. THRXNAEXR AistiBlhtion process
stage of the.dlstlllaghon tower use

in the hyhrid
pr SUBRSed f SeHes A dwg bt 16%“}:)?"8%‘?&%%”&%“?%‘@“& #%% BHCI nnjhgpof stages
pr ot EXsandald 5 tdspeain@lt, efluxahitionst @3 aral v@m Bass Bhds)yThé dumber of
' &Y eeasﬁge Qi%ti]{kﬁ%ntw\?«rarl 1986 i &%%&Pﬁ? %IQ rcgslsnoq tﬁeo cfsl(;]re tign process and
pres%n Fhvention, cand 4l o rnetar Patton costs and
opéealistiblatigoptosesameas rlédl aoé thedelbux ativ ivers e dbe yiethinofeased by the
0 n?@icﬁérh&és@%&&ﬁﬁﬁ?%e Mésgnthxlfe%'ﬁgﬁ, SRS inQh11RHRYEsts and
and a high reflux Tatio. [79] Table 4 [Table 4] [ Table
] WReartipnAo8ts 3if iegyceshrue fie thexpdicting opprrcdisiélladion te'wer with a large
| NY@nRba®f BaE e%ba hBAlrefliddtagbr i al Applicability [81]
The ﬁ esent invention is useful in reducing the
but $A¥E T | 0ss on el imnating isobutane and increasing
t helapleed]d of butene-1 in the separation of butene-1 by
usgﬂ@k;he hybri d process consisting of the adsorption
pr gesé and the distillation process, as proved in the
Ex ¥ exd pirity g thy exddimg preseenaidahe inyiened psoogesr t i on of
normet—butane—+s renoyedtogether—at—thejtime—of
removi ng i sobut ane angYielgVtfhe concent r gPPd @1%p he
ngrmal. but ane | ni rodug nto the distillgii.Qn t ower

5 Cijes g%v.s

[. b
f FXPPBHBRCESHS IBUt eHe3™ is | overed. [ t hough
t hellpi@s®mer)i nvent i on| has been descri bed (with respect
t

the—exenptary emboudinents i datair 5 jthese
enBaripEae ©ve i nt engBPbnly to be illugPP-abive of
t hegptBs®tolvB¥entionfand it is apparent [to those
skiHed—4+ntheart—that—a—varietyof rediHcations
and changes may be made w thout departing fromthe

*Phnausfital Appifcabinify™®

The present invention is useful in reducing the butene-1 loss on eliminating isobutane
and increasing the yield of butene-1 in the separation of butene-1 by using the hybrid
process consisting of the adsorption process and the distillation process, as proved in
the Examples of the present invention, since a portion of normal butane is removed
together at the time of removing isobutane and thus the concentration of the normal
butane introduced into the distillation tower for production of butene-1 is lowered.

Although the present invention has been described with respect to the exemplary em-
bodiments in datail, these embodiments are intended only to be illustrative of the
present invention and it is apparent to those skilled in the art that a variety of modi-
fications and changes may be made without departing from the spirit and scope of the

present invention.
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[2]
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present invention.dains [1]45A nethod for production
of butene-1 by separating C4 olefins froma m xture

w@a®sasppsed of C4 ol efins/paraffins via di spPCERRIVS/002038

desorption with desorbents (desorption agents) and

then distilling the separated C4 olefins, in an

apparatus including an a ign facility conposed of

three adsorption towers mé&ﬁsﬂ th adsorbents which

adsor bagh&hbdfor peddRetibry 6 Butéad Bmquﬁhg ldaasiéon M8 MSixture gas
(one dis tlllaélgn tower for t.h,segaralon of )

ol ef i nSIBRASEY Beht SlcARY PAIRGi a2 dRlATINEY AeiprRisReyity desorbents

t he se@iesapiienaghtspaidihth astidagahdeputied @hdlefins, in an apparatus
distillati,on tower for.ohtainin ut.ene-1 by . .
ai st | PERPE AR R30I hed S ARE duaSiprigp s toaded wit
faci | i adsprhehiscrhidoaspitsdsfianreldtvelpund twpdistibgon towers (one dis-
| el udigicAto SASAL Bie!0Rl A P! Rert e QRS biltPabhiid UiBilation
gas of olefins/paraftfins Into the adsorption towers

| oadedtoniet Frréheseparagen ebpargldingydswsibraty). ang adistgiasion tower for

ol ef i ngbt&iRinghteSIOrPERTing di4SHEAsGRodRBd BGEPHhE8sorption facility,
par af f i FS and t.he desor ben%s retained in the

adsor pt'5A CPBREFSt 0 the distillation cloum for

separ aii aiopliopprakfs insluding ahhdsapsar hemtosintrbdwagie thixeure gas
outl et qk, Bﬁﬁn@??rgffﬂfs 'i&? BORREe ti? G &l g)fa'dg%{;vgﬂ%?efﬁlts%&ﬁve
to rendve a snarl anount of  paratfins Aadsorbe

t oget hadsohientiogidedrb wietion onitee atiedenendischiggeei nonragderdpdparaffins

a por t jpnnOteddisHh tdietai det i%e@id@(gljpﬂ§n e kd iR Qidt119AdE B8umn for
distillation process of aqlefins/desorbents into

) : t he )
adsor ptapaiitipbReparaiing and e desrpeut Mopugdythe petlet of the adsorption

afls]gr plow@r aé@ﬁ@lcfj:ﬁﬁ dink&1t8p tORHRAS aRhatl AeopHl éf:]garachffins adsorbed
ol eflns; n orpti.on st of _ohtalnln I . .
our ke B wih BB PSR R Sby s LE R byt nich purity
adsor p€# olefineweniingfftoen thehkstdlatiph ptocess abblafine/desonisants into the
step tg sg ioh Qo&é}eaft%thglcgfﬂpﬁioﬁ%? tﬂg:’hgitg(lg"aﬁ&? st%{)jl grtlc(i) '%Il\lél? increasing

ol efi ns/desorbents m xture'to the [Tatro ) , ,

for t héepeparetaleinsofnd hidesorpsion nigph @btelunglbigh PyE i @efins by in-
and a @hdicidg Rkb®BnRLAG BRSadkSpiBh RIS A} (R cdMBI8MGr oflihe rinse
by distilli he&dl Ieflnac.,obtalndl,te )

adsor pitﬂbw %g%fﬁ}ég%, \H?Félrné 2R %O(Slu%fe%Eé’ ing/desorbents mixture to the
adsor pdistihationlt@k¢ntor theSepamibnde sy pletioNagl P de@ittents; and

r epeat edl erforned.in each of.the adsorptjon towners,.

- wrh o) N OSSR Sl Do PEBTURBIRE L ferins

per f or obtained dh the edemptistgpeswi t h each ot her at the

same iRV seqh@hia ARoMRROY A ARt tick SpfblPhdare
wherein the olefi'n selecti've adsorbents is - conplex
adsor beatatedy peitgynpes.ip 6agh exhe adseprtiondpyersi ad ol ef i ns,

type XyE&ein daéh sto?%’éﬁﬁi twéRQkd dReraes R ReMmakhe dBfefdnt steps with

i on exch ngned tty{lge Qr Y zeolite adsorbent.
each o same time point.

er at
The method according to claim 1, wherein the olefin selective adsorbents is -
complex adsorbent forming m-complex selectively with olefins, type X zeolite or
type Y zeolite adsorbent or metal ion exchanged type X or Y zeolite adsorbent.
The method according to claim 1 or 2, wherein the operating pressure of the
adsorption tower is 1 to 10 atm (absolute pressure) and the temperature is 20 to
150°C.

A method for production of butene-1 by distillation of a mixture gas composed

of C4 olefins/paraffins to obtain a mixture gas of normal butane and butene-2



[5]

[6]

[3] The nmethod according to gfaim1 or 2, wherein the
operating pressure of the adsorption tower is 1 to 10

W@rews(13dasol ut e pressure) and the tenperature | BCRBRR@8/002038

150C. [4] A nethod for production of butene- 1 by
distillation of a m xture gas conposed of C4

ol ef i nsddoamadtlidenss bf)lsﬁlhitaid’hrﬂ Hi]ii@ﬁbur andJBp d@f)laaﬁﬁémldesorptlon
but ane as, of I.sobut an

but eneW%H %sﬁf?gbw 1&%€%?P6P@ga% %On&)é]ss t{l{es ﬁldwr{)tﬁon towersnloaded with
desor bahbdents wheh appdr atters- £ eniqtivelyrngd e destillation towers (one

adsor pcthk@ﬁ]atito Vﬁ@\K/ér f’o{')ﬁlg%g%a%ﬁd?l (g%?éﬁrfgﬁfag(ﬁbM§ & zﬂ%ﬁ%& Ristillation

but ene- | ati on towers
di sti | oRer &1 th%sﬁ@araﬂ@v of peaidimy/sesnrbagyis) oyhich comprises

ol efi n§ét@§§9ﬂ1§@l‘ﬁ‘h§ a 3SR AN @ pdk &t b ¢@Bl‘eﬁﬂs/f)zﬁ\ﬂﬁfns k®bbtain a

t he separation ffins/desorbents
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An apparatus for the separation of butene-1 from a mixture gas of C4 olefins/
paraffins by carrying out repeated sequential adsorption, olefin rinse and
desorption steps to separate C4 olefins from the mixture gas of C4 olefins/
paraffins in such a way of performing displacement desorption with desorbents,
in an adsorption facility including three adsorption towers (AD-1, AD-2 and AD-
3) loaded with adsorbents which adsorb olefins selectively and two distillation
towers (one distillation tower (D2) for the separation of olefins/desorbents and
another distillation tower (D1) for the separation of paraffins/desorbents), and by

distilling the separated C4 olefins in the distillation tower (B) to separate butene-
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