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The fiel avobzamp7to which this invention pertains is the pemosal49od6 hi gh
nol ecul ar wei ght reaction by-products froma sel ective hydr ogenat i on

reaction zone effI“ W‘E% I\ﬁé?cﬁﬁé t he
A A Pl e

but adi ene streans are produced fromthe ther rral and catal ytic cr acki ng of
hydr ocar bons. The production of crude butadi ene streans al so produces

undesi rabl e co-products SRACRESROUND aerctMEaNyENHON Nyl acetyl ene, for
exanpl e. The explosive nature of the acetylenes and their tendency to form

and 15 dep05|t ol y s.calls far, special recautlons en hand|ing. the
hydr oc&r bon @%ﬁ{%rﬂfaﬂ t?ﬁg}""?;iﬁ@ttglsemé(en LEGRNDE Whdameval o %‘

but adi ene- rlch streamis used for the production of synthetic rubber, the
presence omolgseday weight seagtigni hy-predits fran @ seleciive hyBeogenatioadeactioror der
to minimze and reduce the difficulties presented by the presence of

acet yl eneszortéhefflaende but adi ene 20 streans are sel ectively hydrogenated in
a sel ective hydrogenation zone operated to convert the acetylene to

di ol efins. However, the selective hydrogenation of acetyl ene produces
trace quantities of heavy reffORMAVIONDISCEOSURBRMONIY referred to as
polymers or "green oil". In a stand al one

Processes for the production, recovery and purification of butadiene are

10  known and butadiene is useful for the production of synthetic rubber. Crude
butadiene streams are produced from the thermal and catalytic cracking of
hydrocarbons. The production of crude butadiene streams also produces
undesirable co-products such as ethyl acetylene and vinyl acetylene, for
example. The explosive nature of the acetylenes and their tendency to form and

15  deposit polymers calls for special precautions when handling the hydrocarbon
stream containing acetylene. In addition, whén a butadiene-rich stream is used

for the production of synthefic 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-



sel ective hydrogenation process for the hydrogenation of acetylenes, the
co- 1 WO 02/49997 PCT/US01/ 49106 produced green oil was renoved fromthe
desi red woaziwoae steam by neans of a fractionation col urar/asmi/49goeal | of
t he conventional conponents including a reboiler, overhead condenser and

receiver
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hydr ocar bon ture containing. 1, adi ene, drocarbons whi ch are nore
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and possibly 1, 2-butadi ene and C5 hydrocarbons and hydrocarbons which are
| ess sol utSBéOliQf, evesheal sendeasenand rceidiaand a3efiux pdmgne. The crude C4
hydr ocarbon m xture is separated by the use 10 of one or nore extractive

distilling zond$SiMmt@49, B tliscladies & procissi wigerelre 1|Bbstadseially Rcovered
hydr ocarbons, a stream consisting of 1, 3-butadiene and a stream contai ning

the noge S/ﬂfoHeealBYdiré)%é@WbssbIOénPﬁbﬂgam%xmcﬂﬁﬁﬁo@ﬁﬁkﬂﬁ'r@% @%1 3-

1, 3-but adi ene. 1 n accordance wth the present |nvention
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reacti on hy cts i,s vaporized ,in preparati r ubsequent extraction
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reaction by-products is isolated and recovered. The present invention
utilizes dlydsgrarbors, anshbydrecagpanst whichiasadesaolubleeiniiiecseleciivessolegntuxed

with a liquid raffinate process streamfromthe solvent extraction
than 1,3-butadiene. The crude C4 hydrocarbon mixture is separated by the use

10 of one or more extractive distilling zones into a distillate containing the less
soluble hydrocarbons, a stream consisting of 1,3-butadiene and a stream
containing the more soluble hydrocarbons including the higher acetylenes and

1,3-butadiene.

In accordance with the present invention, it has been discovered that

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

v 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
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zone. BRI EF SUMVARY OF THE I NVENTION It has now been found that an inproved
process for the rejection of heavy reaction by-products froma selective
hydr ogenav® on499enct i on zone effluent can 2 WO 02/ 49997 PEIT/USN14946%106 be
achi eved by introducing the selective hydrogenation effluent into a

but adi ene extraction vaporizer containing a fractionation zone which is
refl uxed wbe lachievedfhfyi intiodusingdhensietasiive iydimgenditionestiinemtadotd arbutadiene Thi s
produces a vaporized stream containing butadi ene and having a reduced

concent r at xtragiionheayotiZer r estaingiy ky fractohmticn, zend \whieRniee FéflLadeddwlth aali d
product stream containing heavy reaction by-products. One enbodi nent of

the pr esenﬁafgrﬁa&s@tﬂe% Py ﬁ&%ﬂ?erfé’éxt}ét‘?ioheﬂo‘ﬁ‘é i?ﬁ‘isgj;rgdﬂgﬁ’?{u\feaﬁtﬁﬁié&”

by-products froma sel ective hydrogenation reaction z

uni ch procste AohRARY (a86BAE B Fafhe nE R ElMGET R Rp TR P

reaction zone effluent into a butadiene extraction vaporizer containing a
fract i dhat [egR1oD GiYeRrogy§isy aRf @Ganrant@iad bauid predud sireaAe CaNEINIAY NAYY nat e
stream froma butadiene extraction zone; (c) renoving a vaporized stream
cont ai ni ngreagtioadyegnedugid. havi ng a reduced concentration of heavy reaction
by-products 15 fromthe vaporizer; (d) renoving and recovering a

concentrated | i Quedrmbediognt of the aresemt irniontiog idaagupcssafdritas rejchiswdict s
fromthe vaporizer; and (e) introducing the vaporized stream cont ai ni ng
but adi ene ho4\d, tBECHIH a-BRRIucts from a selective hydrogenation reaction zone
effluent containing butadiene and trace amounts of heavy reaction by-products
10 which process comprises: (a) introducing the selective hydrogenation reaction
zone effluent into a butadiene extraction vaporizer containing a fractionation
zone; (b) refluxing the fractionation zone with a raffinate stream from a
butadiene exiraction zone; (c) removing a vaporized stream containing
butadiene and having a reduced concentration of heavy reaction by-products
15  from the vaporizer; (d) removing and recovering a concentrated liquid product
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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extraction zone. O her enbodi ments of the present invention enconpass
further details 20 such as fractionation zone details and operating
condi t i ove0 0BRIYEF DESCRI PTI ON OF THE DRAW NG The draw ng PeT/asel/4ie fi ed
process flow diagram of a preferred enbodinment of the present invention.
The drawing is intended to be schenatical Ia/%i | lustrative of the present

i nvention and not be PETMUER DEFSCRETECIN ORBTIHB IDMENDIEINPCT/ US01/ 49106
DETAI LED DESCRI PTI ON OF THE | NVENTI ON The feedstock to the process of the

present inventipRe ifgeddiScield tHEEPocksS B e ?géﬁ?ﬁ iir\(%n'f%ﬁ}[i@%é‘%?fhfé‘ﬁt k@At i on

zone effluent containing butadiene and tra anounts of heavy reaction
Vapor i zor S5RERTKP STRORARPR (RAP R 255 g lUeke RoBietih B LR AR ¥
vaporizer is preferably rebojled and the fractionati on ,zone preferably
cont ai ns f?'@ﬁﬁ@tst 8¥ %%&&dﬁéﬂ'%ﬂ?kmﬂj’é@?&m & to i§ émfﬁ‘g—f('&dalﬂt? a
operated at conditions which include a tenperature from27C to 93C and a
pressurse fhwadiespsextractipaovairiizel containingaa fiactionaton zone nHye botadiéne any

suitabl e el ements such as random packing or any known fractionation trays.

| n accor damdeoctiohhvapdnizer [ peetabiynvetndilednand tree fraegdnanioat zome pedferably
preferably contains fractionation trays. The fractionation zone is

pr ef er abl ycqngmatieshed 117 ans6ihibl é@g&&e@m&ba?orirz@? IOprefié@BPoPdratdy 9t 02
and the concentrated |iquid product Stream contal ni ng heavy
conditions which include a temperature from 27°C to 93°C and a pressure from

375°C to 790 kPa.

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.



15 reaction by-products is renoved and preferably recovered in an anount

| ess than 0.5 wei ght percent of the feedstock. DETAILED DESCRI PTI ON OF THE
DRAW NG W0 nhig99gr awi ng, the process of the present inventPONUSGL/49l06ust rat ed
by nmeans of a sinplified schematic flow diagramin which such details as
punps, 20 instr, nt%tri on, hea%t-exchan_ e and heat-recovery circuits,
conpressors and ‘Y{HHIPETeRCE PR R the deawbanageuds b faed sEral ABw hwdegeni al
to an understanding of the techniques involved. The use of such

nm scel | anedudnbgauerebrinta shevepriocess t Yinlingel pand/iiewintoduned siitd | sadedtivet he
art. 4 WO 02/49997 PCT/US01/49106 Wth reference now to the drawi ng, a

crude C4 féydragenastionanondy2lr oderselectivat hpdiogedation ozdrie difl@s@shaving ki ne 1
and is introduced into selective hydrogenation zone 2. A selective

hydr ogenat ir8dudeN &lcEh#efidn f‘tﬁViaBgtgbeneL% rﬁ)‘é”?se%ﬁ%tv.bgnfr%?n aga yiene

conpounds is renoved fromselectiv rogenati on zone transported via
line 3 and| : i J tr.actl qn orijzer, 4 i ch,contai ns
fracti oﬁat ihgﬁh%%ﬁ%‘f@ﬂ %&iegﬁ? :’th%rféé)%gfe rdegi% hﬁ%o#nafd\éﬁﬁ@%ﬁg g% rRAIBEIERC one
IS introduceﬁtﬁi fE\to but adi ene eﬁt%r ac%i_on vagori,zer 4 via line 6. A bottons
streamis FEHBGRYY VABRIH AR CoRtaing fiasHoNRgZene ®. 4 A raffinaigesissamd a
portion is transported via line 10 and introduced into 1o heat-exchanger

11. The red@MiagbHBgiene epdiaghian zeren Reintragduchdnide Dbutddiene rexisotioned

via line 12 and introduced i nto butadi ene extraction vaporizer 4. At |east
anot her powvaporizerf 4 tviee libe . drbotbmsastremnris admovad|frara Buthgicheagapetibgd Vi a

vaporizer 4 via line 8 and a portion is transported via line 10 and introduced into
10 heat-exchanger 11. The resulting heated effluent from heat-exchanger 11 is
transported via line 12 and introduced into butadiene extraction vaporizer 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.



line 9 and recovered. A vaporized stream contai ning butadi ene and having a
reduced concentration of heavy reaction by-products is renoved from
but adi enavQ B2/¢999T acti on vaporizer 4 via line 7 and introdPCRUSINING
but adi ene extraction zone. The process of the present invention is further

denonstrated by the followi ng Exanple. This illustrative enbodi nent is,
however, not presented to unduly | i B M= process of this invention, but
to further illustrate the advantage of the herei nabove-descri bed

enbodi ment . Theﬁ&bb@"‘b”%é’@%@re‘éﬁ n QEE é’rl%ahf‘%ﬂdgga\w%tth% AerdBteristics

per formance of the pres%n I nventi on but are consi dere rospective and
reasonably illustratiye of .the expecte rformapnce of the invention. 5 WO
057 20007 1eepolRt) 181 BoRL I BRI T8 Aeaty S RoehBlShoesE and
havi ng the characteristics presented in Table 1 is introduced into a

sel ecti ve R/4RBHEh At sRIACtHEnBydiogenalion matalysterertainieg 9papeyefathysiogast al yst
contai ni ng copper. A hydrogen 5 feed streamis also introduced into the

sel ect isve fegdrsipamatis alsozomedated imdo itix selectivd hylrdgegation zoee ditche.rafehe
resulting effluent fromthe selective hydrogenation zone is introduced

into a butgdienekipgramet ifat WeREr i Zdhe GeBLEhYT REflveritr A ORR | S8lcg@RE. The
fractionation zone 1s refluxed wwth a liquid raffinate streamfroma

buLadene BEHGSEIART “40. 8 WA DN S e 0 kR hhiat o3
21,882 kg chorntg‘lrrlwgnghgvfiré]&io%g oy Q%Egpﬁ.%rei fsréci:t%sha |Bﬁsz%rr]1teeig rie u;é%) Iwel’[hlailfquid
raffinate stream from a butadiene extraction 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 sitream containing heavy polymer

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

15 54 kg/hr and recovered.



recovered fromthe butadi ene extraction vaporizer and introduced into the
but adi ene extraction zone. A bottons stream contai ni ng heavy pol yner
conpoundwo 82/49apved from t he butadi ene extracti on vapori PET/USOL/Am6anount
of 15 54 kg/hr and recovered. 6 V\D 02/ 49997 PCT/US01/49106 TABLE 1 - MASS
BALANCE (Kg/ Hr) Ratf ' =Yala : Crude C4 Hydrogen Ref lux to
Over head Bottons ' ' et—vaportzer Product Drag Hydrogen 11
1.6 Propane 2.2 2.2 Prooene .5 15 6 Prooadl ene 6.5 6.5 Met hyl

Acetyl ene 8.7 0.02 i {Butane 136.4 4.5 14% (Raffinate Blit ¥apodB2. 9 Map6riz03 |2
1.0 |{Butene 3402.2|112ude 8604. FyBrogeni | BulRafing t@989 Oled2ads | 4 1BattdBns. 3
Ci s- 2- But élen@iend 29. 2 B39, 4 2. 8 Fdadans{ 2VBpoegee 112Bro86ct9 1156Dag7 1, 3
But adi ep@drjoﬁgr]rl 6 11367.8 18.4| 1,2 Wt adi ene 6.5 0.2 6. 176

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 11317.6 11367.8 18.4

1,2 Butadiene 6.5 0.2 6.7

Ethyl Acetylene 45.5 : 0.04

Vinyl Acetylene "“}132.1 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.



Et hyl Acetylene 45.5 0.04 Vinyl

Acetylene 132.1 0.01 C5+ 26 25.4 0.6

Geen Ol 0.3 17.4 Total, Kg/H 21600 11 325 21882 54 The foregoing
descri pt ivoap2/éhoaivM ng and Exanple clearly illustrate the aPOBRUS@EgM$06
enconpassed by the process of the present innovation and the benefits to

be af f oCHAtMBi th t he use t hereof.
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A process for the rejection of heavy reaction by-products froma selective

hydr ogenat i oA pregess dor tunecjetfioruentheaontrenoiioy byproddéterfeorana trace
anounts of heavy reaction by-products ich 5 process conprises: (a)

but adi ene extracti on

i ntroduci ng gdechrd eqi dY@g%Mi'bﬂgeF@édtigﬂ I 88%d | Qd¥fiGOme C_Sﬁtfalwﬁgt into a
apo e; (b)

refluxing th
but adi ene ex
but adi ene an
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20
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4,
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(a)

(c)

(d)

()

Izer contalning a fractionation zo

"ISgér ;

introducing the selective hydrogenation reaction zone
effluent into a butadiene extraction vaporizer containing a
fractionation zone;

refluxing the fractionation zone with a raffinate stream from
a butadiene extraction zone;

removing a vaporized stream containing butadiene and
having a reduced concentration of heavy reaction by-
products from the vaporizer;

removing and recovering a concentrated liquid product
stream containing heavy reaction by-products from the
vaporizer; and

introducing the vaporized stream containing butadiene into

the butadiene extraction zone.

The process of Claim 1 wherein the fractionation zone contains

from 3 to 7 theoretical stages.

The process of Claim 1 wherein the reflux to feed molar ratio in the

fractionation zone is from 0.01 to 0.02.

The process of Claim 1 wherein the concentrated liquid product

stream containing heavy reaction by-products is removed in an

10 a
ai ni ng

havi ng a, reduced concentration of heavy reaction by-
product s froPrﬁqCﬁés\‘PQ%H?



(d) renoving and recovering a concentrated liquid product 15 stream
cont ai ni ng heavy reaction by-products fromthe vaporizer; and (e)

i nt roduciwg ot/9vapori zed stream cont ai ni ng but adi ene i nt BCTUR@E/4ui6adi ene
extraction zone. 2. The process of Claim1l wherein the fractionation zone
contains 20 faooudt lessthah@od etcighilpestaad s the selEbtvp hgdesenafiot ai m 1
wherein the reflux to feed nolar ratio in the fractionation zone is from
0.01 to 0.02. @aclibe Rhe@age®f Caim1l wherein the concentrated liquid
product stream containing heavy reaction by-products is renmoved in an 8
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sel ecti ve hydr ogenation reac i on Zone uen
wherei n the bufadi en |on izef . grated at a tenperature
fom27C to 936 SHATAPG At frBsoalitBoipraric Io B kpand ot brébsurs

5 from 375 to 790 kPa.



