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REACTI ON BY- PRODUCTS FROM A SELE mmmm NATI ON EFFLUENT STREAM' \g
BACKGROUND (@R9%MHE | NVENTI ON 5 The t to which tRIEUSHHFHG| on
pertains is the renmoval of high nol ecudoas wei ght reaction by-products from

o ooeont For o tAIPHORESSARY REVESVE (ALY YOG B D10,
o known and but EE‘P@%@* sg ngeﬁ%l\drzelfquﬁ%%% Tﬁ@(ﬂl gﬁﬁyfﬂ%ﬂgnt—l—he i C rubber.
Crude but adi ene streans are produced fromthe thermal and catal ytic

cracki ng of hydrocarbons. The production of crude butadi ene streans al so

produces undesirabl e co- pEATKGRGURD ©F BYRYNVENTIZNGNe and vi nyl
.acetylene, for exanple. The expl osive nature of the acetylenes and their

tendency to form and ~ s deposit yners calls for special precautions
when h&ndling tHE HFEr Bﬁétnbg% V@Y?'ﬁiﬁ%d&ﬁ?%ﬁ"m RGNS .feﬁnf?vaﬁafjh‘@h,
»when a butadiene-rich streamis used for the production of synthetic
rubber, t leolpculasveright rescdion| yneradiicks fRNY auskiestiveahydrogedarnaregetion
renoved. In order to mnimze and reduce the difficulties presented by the
presence @obnacdiiyémnes, the crude butadi ene 20 streans are selectively
hydr ogenated in a sel ective hydrogenati on zone operated to convert the
acetylene to diolefins. However, the selective hydrogenation of acetyl ene

produces trace quantities of INFQRMAELN DdSChPSURBEoducts commonly referred
to as polynmers or "green oil". In a stand al one a sel ective hydrogenation

process for t heP&ggé)e%equtthgﬁargptjéﬁ\g@yrje@a@ dér{bfg%ﬂ{i%aﬁowgf Bh%dti)é'n%g%?e

PCT/ USQ / a910! 'producéd gree renov e desire ut adi ene
st eam by ans of f.racti onatign col um havi al.l _of, the nvenii onal

conpor@nt KNONE) ﬁﬂpﬁb”tﬁg'leé‘ﬁo'isl 1é§e?u[)\?;gr %@aﬁrogb’ﬁﬁ%hsoérsyéwa‘atfceé‘zt?%ﬁér , bélﬂda]e a
refl ux punp. US-A-4,049, 742 discloses a process wherein 1, 3-butadjene is

recover ed Mitadienct sieeams ae gregucest from e BRIM2L gRfactiaicdF@ekingo A
m xture containing 1,3 butadi ene, hydrocarbons which are nore soluble in

the sel ecthydrosmbunst (Then pto@idiicnadi ecredei botadidiney streanyd axles produgesssi bl y
1, 2- but adi ene and C5 hydrocarbons, and hydrocarbons which are | ess sol uble

in the selgridsiabRo!deploduBR shich- laut ?ﬂiwn@eembﬂecwde vied/| haekitplene baor

m xture is separated by the use i o of one or nore extractive distilling

Co e byl PG Sl e Lol ) R GERE PRy oo
hydr oc1%r bocglgpcinsri]tcilagl()j/irn% stcg s %PQSéci%F%F cla% I5Rs ?quden handling the hydrocarbon
stream containing acetylene. In addition, whén a butadiene-rich stream is used
for the production of synthetic rubber, the presence of acetylene is highly
undesirable and must be removed. In order to minimize and reduce the
difficulties presented by the presence of acetylenes, the crude butadiene
20 strea‘ms are selectively hydrogenated in a selective hydrogenation zone
operated to convert the acetylene to diolefins. However, the selective
hydrogenation of acetylene produces trace quantities of heavy reaction by-

products commonly referred to as polymers or “green oil”. In a stand alone

selective hydrogenation process for the hydrogenation of acetylenes, the co-
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1, 3-but adi ene. I n accordance with the present invention) it has been
di scovered that 15 when the liquid effluent froma sel ective hydrogenation
react i onwaomewewnt ai ni ng crude but adi ene and trace anount BCHUSHERVH
reacti on by-products is vaporized in preparation for subsequent extraction

of but adi ene,,i f] | v ; I i

Ceacti on BIP iR pEh TS S PRUET e BE 58y BU{LERTE bichm By Bidus of
utilizes a vagori zer containing a fr %i onation zone whi ch éo. i ~ef | uxed
with a ligulrationation.eelip Bauboeal O3 e CRRVERHOAR) CURPOBRREAIING Gne.
BRI EF SUMVARY OF THE | NVENTION It has now been found that an inproved

process f ogbailes, owirbead candensaraand rasgivaroanda-rplgdpue®.f rom a sel ecti ve

. hydrogenation reaction zone effluent can 2 WO |12/ 9997 PCT/ USO1/ ~910G be

-

achi eved by i nudugiong, 2dredieloseti & prévedsogiesain o/8-biifddiend is rdcovered
but adi ene extracti on vaporizer containing a fractionation zone which is

ref | uxgd Wiing diglch \MiEct/d SATLAI Foh' A€, PHEASHERDGN MikliAE oRfaifiAga,3-Thi S

produces a vapori zed stream contai ni ng butadi ene and having a redtced

concentration.of heayy 5 reactjon by-produc n 2Nt j.gui d

pr oduct sbP%%%nﬁ@ﬁFﬁ@%@aWb'cﬂeaé %ﬁg@pﬁﬁlgg{]%g&%@ﬁ%ﬂ%@&?ﬁ% a%of t he
present invention is a process for the rejection of he§v¥%{§,eacti 08

by- pr oductis3-Peiadiena el iBelHAg ngerlygaRa: A0 rReRSIBYN TaRyadieNe /D

cont ai ni ng butadi ene and trace anounts of heavy reaction by-products 1o

whi ch pr otwdrocaonpns, sest hydrpcariarsawbichgareHess sbkuble irethey delegivensolvant
reaction zone effluent into a butadi ene extraction vaporizer containing a

fracti onathgm 12ppatadidne.r Fhewrunge G eydroesbionnaixiire ig eparatel by thafdgenat e
stream from a butadi ene extraction zone; (c) renoving a vaporized stream

P, R B Oy S SO0 NS g o

From the Qs RVOBREAS) o g PLpbe Sua BB S 5 BB
but adi ene into the butadi ene extraction zone. Other enbodi nent %&Of t he

present i MPaRINGE BARCHRFASSIUDIE hydrocasbans iholing dhe 1Ughea¢5HIRRES % one
details and operating conditions. BRI EF DESCRI PTI ON OF THE DRAW NG The
drawi ng i sl,3bsitagiend.i ed process flow di agram of a preferred enbodi ment of
the present invention. The drawing is intended to be schematically

il1lustrative ofj,the RESSE Wil YR trSedNivBRfioRSit hds BbEAT diStovdisd &Rt

15  when the liquid effluent from a selective hydrogenation reaction zone containing

crude butadiene and trace amounts of heavy reaction by-products is vaporized

in preparation for subsequent extraction of butadiene in a selective solvent

process, a stream rich in heavy reaction by-products is isolated and recovered.

The present invention utilizes a vaporizer containing a fractionation zone which

20 s refluxed with a liquid raffinate process stream from the solvent extraction
zone.

BRIEF SUMMARY OF THE INVENTION
* It has now been found that an improved process for the rejection of heavy

reaction by-products from a selective hydrogenation reaction zone effluent can

2




3 WD 02/9917 PCT/USOL/.I1!')| OG DETAI LED DESCRI PTI ON OF THE | NVENTI ON The
feedstock to the process of the present invention is the effluent froma
sel ecti vevOwdmwegrenat i on reacti on zone effluent contai ni ngPGTaLN/-Ehe and
trace amounts of heavy reaction by-products. The feedstock is introduced
into a 5 butadi ene extraction vaporizer containing a fractionation zone.
The but adiEmackieveabyiiotioduging ithe selastive dydregenatipsaiiluesnt iatriattysadiene
fractionation zone preferably contains from3 to 7 theoretical stages. The

vapori zer darptiohevaitrivep pinadiathgpta Graotibdriations zuhé clhichcisu defluxetewiter at ur e
from27C to 93C and a pressure from375C to 790 kPa. 1o The fractionation

fZ fgg . I”g% afrlgﬂ‘nr%{t@ s%)énfﬂbﬁ@meeb GaAER éxt?étﬁn'&naz%rfe@ NEgE rf%@bbé‘sg aCVﬁE)%ﬁ!edf nown

n accordance wth e present enti on

f t t t t
Fracti onatsiGTS e tReet dnbedishs 6pur 3 bl r%ﬁi%@f”qoa&%ifa% QBGOTRRY r ati o
.fromO0.01 to 0.02 and the concentrated |iquid product stream cogta?‘enl ng

heavy B5 r@@@tl@@ﬁywoélﬂ@ﬁué'ﬂ@al%oﬂ%@@ﬁBﬁﬂd predugtalieam eepiadn AV¥n
anount | ess than 0.5 weight percent of the feedstock. DETAI LED DESCRI PTI ON
OF THE DRAMEBEIom bytpredudetawi ng, the process of the present invention is
illustrated by neans of a sinplified schematic flow diagramin which such

details as punp@ne?é?nbétﬁhfelm%w@é besBert flertisg haagroasss heaherrepeyion of
circuits, conpressors and simlar hardware have been del eted as being:

non- essent h?é ﬁ{a Qeﬁ&ldwldrﬁf né?o%f‘u@@% tath e é’dﬁbgeﬂ \geﬂ‘.:’l%H e?eacT:'BE 2pfle of

such mscel ods equ int I ew of one s l'ed in
the art. WO 02/ 9997 Sf |1 OG Wth ref ce ng he ng,
a crude metp‘lg@at Q?P@M%qufya’?%f&qg ‘1§ % AR ghie%t Fﬂgféﬂ 8&@@8@% line
1 and is introduced into selective hydrogenati on zone 2. A se|ective

hydr ogénat Whighzpiesess foomprisesavdh Pteodusiits &e ssiectve Mldlr%\er(‘ﬁn%wpgﬂe

conpounds is renoved from sel ective 5 hydrogenation zone 2, transported via
line 3 andzome refifueredintontao bbtetcmi\@mtractioaozapmmzeapontammg4avvﬂna@ﬂ¢nabﬂm ai ns
fractionation zone 5. Araffinate streamfrom a butadi ene extraction zone

I S i ntroduggss:i nb d)OrelﬁUklﬂ | gRe RALHETHLIOPN Z0ABOWIthETa 4atfimate | B8edm Aopotsoms
streami s rem)ve from utadi ene extracti on vaporizer 4 via line 8 and a

portlon 1 Sl EBRAROT LRLNLA. LNE: 1&)6199 P WCREboIR Isifedifia oRtaiiag 9er

11. The re |ng héa ueht rom eat™exchanger 11 1s transported via

line 12 and i nt roduc into but eextratlon aporize

anot her poPY¥ a(SirLPQﬂ‘ apﬁg‘nq)vd@g (?mEe q ﬁ?@‘?ﬁr}tf n,Ph KF? réa#tééh PQrngggﬁéd vi a
line 9 and recovered. A vaporized stream cont_al ni ng but adi ene and h VI ng a
r educetb coffeBhtheavpBarizar; ﬁ@a()%mﬁa\é@@tﬁ‘ r ?RQVEF'BEL%PS”F%'W%WQVIM'@ Pé

but adi ene _ .
stream containing heavy reaction by-products from the vaporizer; and (e)

introducing the vaporized stream containing butadiene into the butadiene
extraction zone.
Other embodiments of the present invention encompass further details
20 such as fractionation zone details and operating conditions.
BRIEF DESCRIPTION OF THE DRAWING
The drawing is a simplified process flow diagram of a preferred
embodiment of the present invention. The drawing is intended to be

schematically illustrative of the present invention and not be a limitation thereof.
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15 extraction vaporizer 4 via line 7 and introduced into a butadiene
extraction zone. The process of the present invention is further

denonst r atceed/y7t he fol l owi ng Exanple. This illustrative BEOUSIIMSHD | s,
however) not presented to unduly limt the process of this invention, but
to further illustrate the advantage of the herei nabove-descri bed

enbodi ment. The fol | oMEALAIGEDDESERIBVEIOMNO4 hdE IDNYENTIGN act ual

performance of the present invention but are consi dered prospective and

reasonably ill i It t; 5
W0 LB/ - tober EXNPLE RIS TS SRR pF URPRIBERF IiR o e SUSHR fof

Tnto s coleekgh b 5@@%@%?5%?&%@?@*"%%&% BPRAE EhBur B8 i e AL AAeT o

catal yst containing copper. A hydrogen 5 feed streamis als |ntroduced
into the ¥NedRisye Wawsg@aatﬂqrbrbyz@r@éiuats t & RRESHPCIY 15 I dCEts iera hour .
The resulting effluent fromthe sel ective hydrogenation zone is introduced
i nt o asbutmdadieacesttrantivh orapeaizer icoetainiogtaifractignatidnr 2en¢.onkbhg butadiere The
fractionation zone is refluxed with a liquid raffinate streamfrom a

but adi ene e%rtarcﬂ@hl\m}bo?l@@lelé Preféabimesbuilednghchéhd frectidreatibnozeh@prefeeatilgt i cs
presented in Tabl . A vaporized overhead product streamin an anount of

21, 882 kol by frezﬂﬁ'sﬁﬂﬁfaﬁe&@mpé@p@“m Vigeat @pté?er}mg;t gérdtéd at

recovered rom ut adi ene extractFon vaporizer and int dinto the
compounds i@, BicFrBfieRe BBt B8R 20K B YT s b Fhom un
of 15 54 kééhr and recovered. 6 WO 02/-49997 TABLE 1 - MASS BALANCE
(Kg/ Hr) PE7a3600L7A A Conponent Crude C4 Feed
10 The fractionation zone may contain any suitable elements such as
random packing or any known fractionation trays. In accordance with the
present invention, the fractionation zone preferably contains fractionation trays.
The fractionation zone is preferably operated with a reflux to feed molar ratio
from 0.01 to 0.02 and the concentrated liquid product stream containing heavy

15  reaction by-products is removed and preferably recovered in an amount less

than 0.5 weight percent of the feedstock.

DETAILED DESCRIPTION OF THE DRAWING

In the drawing, the process of the present invention is illustrated by

means of a simplified schematic flow diagram in which such details as pumps,

20 instrumentation, heat-exchange and heat-recovery circuits, compressors and
similar hardware have been deleted as being non-essential to an understanding

of the techniques involved. The use of such miscellaneous equipment is well

within the purview of one skilled in the art.



Hydr ogen FeedRaffinate Reflex to VaporizerVaporizer Overhead

Product Vapori zer Bottons

Dr egHy dr wgen2d4976 Pr opane2. 22. 2Pr opene6. 515. 6Pr opadi ene6. SBCBNBG1HY106

Acetyl ene8. 70. 02i - But anel136. 44. 51450. 1n- But ane482. 915. 6503. 21. Ol - But ene3402
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Acet y| ene1®2 intooduoesh 18 5the0 Boeeem V@ | I3 117 aftbtisl intregueed into selective

r21600113252188254 The foregoi ng description, drawi ng and Exanple clearly

i l'ustrat enydvegeddtion agere encoApasketiveyhydregpnateszovle Eitugitesaning a
i nnovati on and the benefits to be afforded with the use thereof. 7 W O

112/ a9997 (deMcME: cBRdénriildm 1914 ljeneAcBFrg%%ﬁsf R rbRBvedl ok Al tivaegv%/

reaction by-products froma sel ectfve hydrogenation reaction zone e uen

cont ai ni ng I t La s.of .heayy r i y= pradyct.s whi ch
5 pr ocess HUGBRLEHSn PRt B MRiREBHEH B LaF 2 B ERAlnehan R hitRbBef on
zone effluent into a butadjene extraction vaporizer caontaining a

fracti onat PEHAGHEVapYIzer ¢t WG GODIRINS FTACHPRATAN 8ANe Sne AWaTHNAte: Bifgamat e
stream from 1o a but adi ene extraction zone; (c) renoving a vaporized stream
cont ai ni ngfroat ali lwadene textraniion r@Icedirdmtieadr it ohutsdi¢remvextrasdioni on
by products fromthe vaporizer; (d) renoving and recovering a concentrated

l'i quid progdasdriZdr 4urekme 60M bblidimg dtesan is eanioved flombutddiche éxterbtibhe
vapori zer; and (e) introducing the vaporized stream containi ng butadi ene

into the bytsdiRne extinad bﬁg gzlg&%ongs tth'?\%ptBﬁQ&Q/?aslir?é ﬂéﬂaaidnn%rowg%%ﬁgot he

fractionation zone contains rom o 7/ theoretical stages.

Pract: Bhat NERCSREndF {0 s Fling gl eyt 8GR Horh Aldehdnhfifion 1 s i
the concentrated |i qui I(IjqegrOdUCt st ream cont ai ni ng heavy reactign

by- pr oduct YaNSPORRVEYING: 1476 intrpelioed INGdBHagens sabEFtion geporizer 4. At

least another portion of the bottoms stream carried via line 8 is transported via
line 9 and recovered. A vaporized stream containing butadiene and having a
reduced concentration of heavy reaction by-products is removed from butadiene

15  extraction vaporizer 4 via line 7 and introduced into a butadiene extraction zone.

The process of the present invention is further demonstrated by the
following Example. This illustrative embodiment is, however, not presented to
unduly limit the process of this invention, but to further illustrate the advantage of
the hereinabove-described embodiment. The following data were not obtained

20 by the actual performance of the present invention but are considered
prospective and reasonably illustrative of the expected performance of the

invention.



amount | ess than 0.5 wei ght percent of the selective hydrogenation reaction
zone effluent. 5. The process of Caim1 wherein the butadi ene extraction
vapori zewgo ®0perated at a tenperature from 27C to 93C aneCHUNI&OsWr e 5
from375 to 790 kPa. 9 .A?. AY. AA Ah& AA& AF& A. A AF z/>U8~gG'm +w H
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raffinate stream from a butadiene extractlon zone in the amount and having the

10  characteristics presented in Table 1. A vaporized overhead product stream in

an amount of 21,882 kg/hr and having the characteristics presented in Table 1 is

recovered from the butadiene extraction vaporizer and introduced into the

butadiene extraction zone. A bottoms stream containing heavy polymer

compounds is removed from the butadiene extraction vaporizer in an amount of

15 54 kg/hr and recovered.
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Propane 2.2 2.2
Propene 6.5 15.6
Propadiene 6.5 6.5
Methyl Acetylene 8.7 ' 0.02
i-Butane 136.4 4.5 145 0.1
n-Butane 482.9 15.6 503.2 1.0
[-Butene 3402.2 112.0 3604.7 5.3
i-Butene 3989.1 127.5 4107.3 5.3
Cis-2-Butene 913.9 29.2 939.4 2.8
Trans-2-Butene 1124 35.9 1156 2.7
1,3 Butadiene 113817.6 11367.8 18.4
1,2 Butadiene 6.5 0.2 6.7
Ethyl Acetylene 455 . 0.04
Vinyl Acetylene '1!32.1 0.01
Cs+ 26 25.4 0.6
Green Oil 0.3 17.4
Total, Kg/Hr 21600 11 325 21882 54

The foregoing description, drawing and Example clearly illustrate
the advantages encompassed by the process of the present innovation

and the benefits to be afforded with the use thereof.
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(¢) removing a vaporized stream containing butadiene and

having a reduced concentration of heavy reaction by-
products from the vaporizer;
(d) removing and recovering a concentrated liquid product
15 stream containing heavy reaction by-products from the
vaporizer; and
(e)  introducing the vaporized stream containing butadiene into

the butadiene extraction zone.

2. The process of Claim 1 wherein the fractionation zone contains
20 from 3 to 7 theoretical stages.
3. The process of Claim 1 wherein the reflux to feed molar ratio in the

fractionation zone is from 0.01 to 0.02.
4. The process of Claim 1 wherein the concentrated liquid product

stream containing heavy reaction by-products is removed in an
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