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any of various schemes of reflux and recycle streams among the reaction zone(s) and distiliation

zone(s) to obtain a BuAcA of relatively high purity. When any of these processes are operated,
- low boiling impurities produced in the reaction zone, i.e., those having boiling points near or

below BuAcA, such as butyl acetate and dibutyl ether and characterized as "light ends," or

20 "lights” must be systematically disposed of to prevent them from interfering with the described

.reaction and compromising the purity of the BuAcA. However, this is often difficult to
accomplish, e.g. by purging an appropriate stream, without also losing an unduly large amount
of BuAcA product and unreacted BuOH, and/or incurring an unfavorably large cost in energy
consumption or purification equipment to prevent such loss. Thus, any improved process, which

25 accomplishes an adequate disposal of light ends while keeping the loss of BuAcA and unreacted

BuOH and/or the incremental cost of energy and equipment o a minimum, is very desirable.

: U.S. Patent No. 4,012,439, issued March 15, 1977 to Erpenbach et al., discloses a
précess for producing n-butyl acrylate by reacting acrylic acid with n-butanol in liquid phase and
in contact with an acid cation exchanger as a catalyst. The process utilizes a single reaction zone

30 and three distillation zones.

U.S. Patent No. 4,280,010, issued July 21, 1981 to Erpenbach et al., discloses a

continuous process for making alkyl acrylates free from ether by reacting a C,-C,-alkanol in a



continuous process for nmaking al kyl acrylates free fromether by reacting a
Cl-C4-al kanol in a WO 01/19773 PCTI US40/ 22608 27FFB2004 nol ar ratio of 1:1
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molecular weight polymers of HAcA and/or BuAcA and Michael addition products. The
overhead fraction from the splitter column is subjected to further distillation in the presence of

water to separate BuOH and BuAcA from lights containing DBE and BuAc, with the BuOH and

v

BuAcA being recycled to either or both reactors and the li ghts being sent to waste treatment,
while the bottoms fraction from the splitter distillation is rectified in a butyl acr{ylatc distillation

column to separate BuAcA product from heavies which are recycled to either or both reactors.

25 BRIEF SUMMARY OF THE INVENTION
-In accordance with this invention, r;-butyl acrylate (BuAcA) is produced by a process
comprising reacting generally, amounts of n-butanol (BuOH) with acrylic acid (HAcA) in a
reaction zone from which an overhead vapor mixture is withdrawn comprising BuAcA, BuOH,
water and light ends which are organic by-product impurities having boiling points near or
30 somewhat below that of BuAcA, and composed mainly of n-buty! acetate (BuAc) and di-n-bury!
ether (DBE). BuAcA, BuOH and water are removed in the overhead vapor mixture by a

combination of binary and ternary azeotropes. The vapor mixture is condensed to form a
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ends content 1s recycled to the reaction zone. ) - .
is comparable to the amount of light ends produced in the reaction. By "discard" what is meant
is to remove the stream or portion thereof from the process. The stream may be further
processed for proper disposal or further treated for recovery and reuse. The remainder of the
20 organic phase is recycled as reflux to the purge recovery zone and at least a portion of the
aqueous phase i.s recycled as feed to the purge recovery zone.

The residue from the purge recovery zone, containing the bulk of the BuAcA and BuOH
in the purged portion of the organic phase of the condensed overhead from the finishing zone,
and having a reduced light ends content is recycled to the reaction zone.

25 The process of the invention accomplishes thé prevention of a buildup of light ends in the

system while minimizing the loss of BuAcA and unreacted BuOH, while keeping the cost of

energy and new equipment to accomplish this purpose, at a relatively Jow level.

BRIEF DESCRIPTION OF THE DRAWING
30 The drawing is 2 schematic representation of a preferred embodiment of the overall

process of this invention.
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‘In an embodiment of the invention, the esterification of HAcA with BuOH to produce
BuAcA takes place primarily in the base reaction portion of the reaction vessel with the top
portion of the vessel containing fractionation stéges, e.g. in the form of trays and bubble caps or
packing, to separate the bulk of the BuAcA and unreacted BuOH from residue at the base of the
20 column comprising primarily low molecular weight polymers of HAcA and BuAcA., catalyst and
polymerization inhibitor. Also remaining in the reactor are some quantities of free HACA and
BuAcA. The reactor vessel operates at a temperature, e.g., in the range of about 20 to about
150°C and a pressure in the range of abdut 50 to about 400 mm HgA.
The overhead vapors from the reaction vessel consist mainly of BuAcA, lower amounts
25 of BuOH and water and a minor amount of light ends, i.e. by-product organic compounds having
somewhat lower boiling points than BuAcA, such as n-butyl acetate (BuAc), n-buty! propionate |
(BuPr), DBE, secondary butyl acrylate (SBuAcA) and isobutyl acrylate (IBuAcA). The
overhead vapors are condensed and separated into two phases, a substantially organic phase
having a major portion of BuAcA, reduced amounts of BuOH and water and the light ends, and a
30 substantially aqueous phase comprising mainly water and BuOH. The organic phase is sent to
the finishing fractionization zone (the finishing tower) and the aqueous phase to a butanol

recovery zone (the butanol recovery tower) wherein the BuOH is separated from the water for
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temperature, e.g., of 2010 150°C and a pressure, e.g., of  6.67to 53.3 kPaA
Finished BuAcA having a purity of, e.g., 99.0 to 99.99 wt% is withdrawn as
a vapor side stream from the finishing tower, and overhead vapors cor'r.lpris'ing, e.g., 10to
20 - 80, preferably . 3510 70 wt% of BuAcA, e.g., 10 to 80 wt%,
preferably 2510 70 wt% of BuOH, and e.g., 11to 10 wi% of light ends, -
_are withdrawn from the top of the finishing tower. The overhead vapors from the finishing
tower are condensed and a portion of the condensate, e.g., from greater than . O.to 75
wi%, preferably 5to 50 wt% is purged and sent to a purge recovery fractionation
25 zone (the purge recovery toﬁer) with the remainder being recycled to the reaction vessel. Here,
o greater than 0" means at least a small quantity which is Jarge enough or sufficient 1o
operate the purge recoveer tower. The residue from the finishing tower contains a major amount

of BuAcA and is recycied to the reaction vessel.

The agueous phase of the reaction vessel overhead condensate containing, €.4., - 110
30 10 wt% of BuOH, and 90to 99 wt% of water, is fed 1o the butanol recovery
tower operating at a temperature, e.g., of 70 to 120°C and a pressure, e.g., of 6.9 to

345kPa gauge. Alternatively the aqueous phase of the reaction vessel overhead condensate
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tower is a portion of the substantizlly organic phase of the overhead condensate as reflux and in

many cases a portion of the aqueous phase of the overhead condensate as recycle, both to be
described in greater detail hereinafter; and a makeup supply of water. The water in the recycle&
aqueou_s phase of the overhead condensate and the makeup water aid in the azeotropic; |
20 distillation of the light ends in the feed to separate them from the BuOH and BuAcA in such
feed. ‘
The over_hegd vapors from the purge recovery tower are condensed and the condensate
separated into organic and aqueous phases, with the organic phase being, e.g., 70 to.
95 wt% of the total overhead stream and containing, e.g., 20to : 60 wt% of BuOH,
25 1010. 60 wi% BuAcA, 5to 20 wt% of light ends, and - 5to.
10 w1% of water. The aqueous phase from the condensed vapors make up the remainder of the
total overhead containing, e.g., 8510 98 w1% of water, Z2to 15 wit% of
BuOH, and generally less than: 1.0 w1% of hight ends. As previﬁusly mentioned, a portion
of the condensate organic phase, e.g., 10to - 80 wt%, is recycled to the purge
30 recovery tower as reflux, the remainder being discarded, and at least a portion of the condensate
aqueous phase, e.g. 5010 100 wt%4, 1s recycled to the purge recovery tower as feed,

with any remainder of this siream also being discarded. The amount of water in the recycled



subat nospheric pressure of, e.g., 6.67 to 66.7 kPaA , preferably 26 71to
46.7 kPaA The prinmary feed to the purge recovery tovver Is the

portion WO &if&?77315 fini shing tower overhead condensat e, ded& |’ﬁ§ﬂf 26“8
previously. Also entering the purge recovery tower is a portion of the
substantially organic phase of the overhead condensate as refl ux?gh@EiBn 2004
many cases a portion of the aqueous phase of the overhead condensate as
recycle, both to be described in greater detail hereinafter; %Bta\a%mak up
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of wat eﬁ}ﬂergvgllggl makeup stream being fed to the tower such that the total

anopunt of water in the condensate aqueous phase and in the makeug? stream

is, e.g., frimesite Gonpasiorpirensheapirge facomiry 1@yer HOtARSA oDt &erably
5to 20 wt % of _the organic feed gm
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det er mi$9ett% REBuARA S Enount ! BP wat qﬁﬁto/ogiﬁﬁﬁo{l—ﬁ\g?é”éegfﬁsa ?ﬁ‘ﬁggﬁnt Ght ends
fromthe B f%ﬂerﬁtd tefdd B SYESRIER (8 MeBkhaDnthiesdloner by forning | ow

boi l'i ng azeo ropes w conponent s of the light ends, -particularly BuAc
apgd DBE. The process of the invention may be further described with reference 10 the drawing,
which is a schcmanc diagram of a preferred embodiment of the inventive process. Into reaction
vessel 1 are fed n-butanol (BuOH), acrylic acid (HACA) and an acid esterification catalyst such
as methanesulfonic acid (MSA) through lines 2, 4, and 5 respectively. A polymertzauon
inhibitor is also typically employed throughout the process, and added at appropniate locations
20 and appropnate concentrations. Those of skill in the art will recognize appropriate locations and
| concentrations to utilize. Conditions of temperature and pressure are maintained in reaction
vessel 1 to cause a reaction of HAcA and BuOH present in some excess to form n-buty] acrylate '
(BuAcA) and water, and small amounts of various by-products such as light ends inclluding n-
butyl acetate (BuAc) and di-n-butyl ether (DBE} and heavy ends such as low molecular weight
25 polymers of HAcA and BuAcA Vapors of the more volatile compounds present including
BuOH, BuAcA, water and light ends rise into the fractionization zone situated immediately
above the reaction zone of reaction vessel 1. These vapors are forwarded through line 6 into
condenser 8 from which the liquid condensate flows through 9 into separator 10 where the
condensate is separated nto irmhiscible substantially organic phase 11 and agueous phase 12.
30 The organic phase condensate containing predominately BuAcA is fed through line 14 to

finishing tower 15 from which high purity finished BuAcA is withdrawn as a sidestream through

line 18. The overhead vapors from tower 15 containing significant amount of BuOH and



The purge recovery tower is operated such that the total amount of the
light ends in the discarded portions of the overhead condensate organic
and aqueows phpges IS conparable to the o anount of |ight ends produced in
the systemso that there is no undesirable buildup of |ight BABRISINIR66He
system The residue conposition fromthe purge recovery tower contains from
10 to BO w % of BuAcA and 10 to 80 wdo of BuOH, as well as re gﬂm
smal l er anounts of water and |light ends, and is recycled to the&r’e 04
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BUuAcA aEd Iesser ampunts of water_ and light ends, are fed through Iine 19
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recycled through line 36 to purge recovery tower 25 and the remainder withdrawn through line
38 and discarded. The foregoing discarding of portions of the organic and aqueous phases from
separator 32 act to keep the light ends of the overall system in balance.”

20 : The residue from reaction vessel 1 comprising mainly low molecular weight polymers of
HAcA and/or BuAcA and Michae! addition products is fed through line 39 to heat treater 40
where part of the heavies are converted to HAcA and/or BuAcA. Most of the heat-treated
stream from heat treater 40 containing increased amounts of HAcA and/or BuAcA is recyclé:d
through line 41 to reaction vessel 1. However, to prevent a build up of heavy ends in the system,

25 a slip stream from the heat treater 40 is fed through line 42 to a heavy ends removal unit 44.
The vapors from unit 44 containing a significant amount of HAcA and/or BuAcA are condensed
and recycled through line 45 to reaction vessel 1 while the residue from unit 44 are withdrawn
through line 46 and discarded.

Aqueous phase 12 from separator 10 containing some BuOH is fed through line 48 to an

30 intermediate point of butanol recovery tower 49. Optionally, stream 48 may be discarded. The
overhead vapors from 49 comprising an azeotropes of BuOH with water is fed through line 50 to

condenser recetver 51 where it separates into an organic phase comprising an increased amount



“the art will appreciate that this streammy be forwarded to any | ocation

in 1 as appropriate. 5 Most of the condensate from condenser 20 is ,

~recycl ed {jy@ayghys ine 22 to reaction vessel 1. However, a prnesopmsts on -of
the condensate is purged and fed through |ine 24, to purge recoveaywitower

25 together with a supply of makeup water through |ine 26. The agdf thkh 2584
makeup water acts to keep the content 6f water in purge recovery tower
sufficient to formwater azeotropes wth various of the |light ends and
render JrE@IEWHISH RbcddId BRRaGRNhIVRBseP] tirbegH ligh52 emdan laguem&lé @RastO recovery
tower 25. The overhead vapors from purge recovery tower 25 containing

si gni f | @atyirisirenmun zmo@ntRyfEHIO Matherh islertbgrtfed asiefluxrid bBanel Aecavery waver AP ough
line 28 to condenser 29. The  residue of tower %g cohtaininp i gni ficant
anmount stheugBling R4a@IBIeHVvEY. sstq*ﬁ%ﬁ’ég oafecwl\éﬁfo therfgactigp yessel Eheyeridue
through |line 30 tp reactiQn vess: ; opde A condenser 29 is
fed thr%%&ﬁwpgﬁ@ungpoI§%p3F5ﬁ5$ﬁ%E;WH§E§u@}H@%gﬁ?@ %%%gﬁgb organi ¢ and
aqyeous phases. A part of 15 the, organic phase is recycled through line 34
to purge recovery tower 25 as reflux while the renainder is wthdrawn
through line 35 and discarded- Simlarly, a part of the aqueous phase is
recycled through line 36 to purge recovery tower 25 and the remai nder

wi t hdrawn through line 38 and discarded. The foregoi ng discardi ng of
portions of the organic and aqueous phases from separator 32 act to keep
the Iight ends of the overall systemin balance. 20 The residue from
reaction vessel 1 conprising mainly | ow nol ecul ar wei ght polyners of HACA
and/ or BuAcA and M chael addition products is fed through ine 39 to heat
.treater 40 where part of the heavies are converted to HACA and/ or BuAcA.
‘Most of the heat-treated streamfrom heat treater 40 containing increased
anmounts of -HAcCA and/or BuAcA is recycled through line 41 to reaction
vessel 1. However, to prevent a build up of heavy ends in the system 25 a
slip streamfromthe heat treater 40 is fed through line 42 to a heavy ends
renoval unit 44. The vapors fromunit 44 containing a significant anount
of HAcA and/or BuAcA are condensed and recycled through line 45 to
reaction vessel 1 while the residue fromunit 44 are withdrawn through
line 46 and di scarded. Aqueous phase 12 from separator 10 contai ning sone
BuOH is fed through line 48 to an 30 internedi ate point of butanol :
recovery tower 49. Optionally, stream 48 nay be di scarded. The overhead
vapors from 49 conprising an azeotropes of BuOH with water is fed through
line 50 to condenser receiver 51 where it separates into an organi c phase

conprising an’'increased anount | WD 01/19773 PCT/ USOQ 22608 |



2 7 FEB 2004 9 5 of BuOH which is recycled to reaction vessel | through
line 52, gﬁ?g %n aqueous phase conprising sone anount of BuOH which is
ei ther f KPP& ux to butanol recovery tower 49 through RGTESER2608
alternatively, is discarded or recycled to the reaction vessel. The residue
containing predomnantly water is wt hﬂj;awn t hrough |ine 55 andgj?spgadm§
WO 01119773 10 CLAI M5 PCTI USOCQO 22608 2 F E B 2004 |. A proces or
produci ng n-butyl acryl ate (BuAcA) conprising: (a) esterifying acrylic
acid (HACA) with n-butanol (BuOH) irCIaAnPM§ction zone fromwhich an 5

over head vapor m xture is wthdrawn, said vapor m xture containi ng BuAcA,
BuOH, water and |ight ends conponents. said Iight ends conponents having
boi | i ng point aEMhat.. A, (b) condensing
sai d vapor lm’ %t}gt}r%gésfgbﬁ‘%(ram an” g‘rbﬁﬁ}’%béﬁ‘g?g“%gﬁ %‘%ﬁ"ﬁﬁ UACA, BuCH, I|ight
ends, (@ndsarnfyggaoudicpabi] £0n) @ininftgiticd BBOAR 4 ¥ avedefordNEoBuitch 38 (¢)
f eedi ng said organic phase to' a finishing fractionation zone, (d) (e)

Wi t hdioXekhsed BRERE AnipaTE ngWahdriayin, shidveporahixpure tenyaiam paBsh dé sBoBaiviatemandai d
fini Shibﬁ zone, W t hdr aw. aEd condensi n%.the_over head vapors from said
£ iSRG S RSB P o1 AT S50t FORP eI A e o123 PEACH R AL ERRMPAY esent
and minQEr M9 iHp08RAM WAt er and light ends, 15 (f) recycling a Major
portion .of sal éi over head condensate of the finishing zone to the reaction

zone, (bp)cdneestingsad papdr ok s firth AVephsiadheetdensdhe ol 8JOMI siHing
zoné toget her with a stream of makeup water, to a purge recovery
f r act icBARIANE AN AGHEOLS(FRRSCERIINSIE Pgedaneinanist WelatandaPoPH, of sai d pur ge

IIbeCOV?E)y i%:gcﬂgg %g%@éasnlig ghasslz & Iafffn?s%?r'{g fractionation zone,

(d) withdrawing BuAcA having a high degree of puri'ty as a sidestream from said finishing zone,

(e) withdrawing and condensing the overhead vapors from said finishing zone comprising 2

portion of the total of BuAcA and BuOH presem and minor portions of water and Jight

ends,

15 (f) recycling a major pbnioﬁ of said overhead condensate of the finishing zone to the reaction
ZOne, '
(g) feeding a - portion of said overhead condensate of the finishing zone togethcr with a

strc-a.niéf makeup water, 10 a purge recovery fractionation zone,
(h) condensiﬁg the overhead vapors of said purge recovery zone comprising significant

20 amounts of BuOH, BuAcA, water and light ends to form an ofganic phase containing BuOH ,
BuAcA._ and lights ends and an équsous phase containing some BuOH, BuAcA and light ends,
(1} recycling a portion of said organic phase of the overhead condensate from the purge
recovery zone back to said purge recovery zone as reflux,

(3) discarding the remainder of said organic phase,

25 | (k) recycling at least a portion of said aqueous phase of the overhead cond;ensatc of the purge
recovery zone as feed to the purge recovery zone, with any remainder being discarded, wherein,
the total amount of water in said recycled portion of the aguecus phase of the overhead
condensate of the purge recovery zone and said makeup stream of water having the effect of
increasing the formation of Jow boilihg azeotropes with the components of light ends entering

30 the purge recovery zone.




20 amounts of BuOH. BuAcA, water and light ends to forman organi c phase
containing BuOH, BuAcA and lights ends and an aqueous ph‘?_?@ 8@%6@% ni ng
some Bu®H oBuwaeA and |ight ends, (i) recycling a portion B Al organi c
phase of the overhead condensate fromthe purge recovery zone ba k?mﬁu@‘
purge recovery zone as reflux, (j) discarding the remai nder of sa#d '
phase, 25 (k) recycling at |east a portion of said aqueous phase of the
over head condensate of the purge recovery zone as feed to ;.h,e purzgg
recovery zonerhihiodeRmf clanmli ndereiteihovethed soadensatgEmathe TnsRRSZEPS)
amount of water in said recycled portion of the aqugous, p f,_t:h

over heagpriemndensi ® of t BB YWY gfevAovery YolRe andgﬁgféomuglg ag?rgam of
wat er havi ng t he eéf,ect f increasing the formation of |ow boiling

azeot t®@pes M% A 1‘%ﬁﬁgﬁ'ents of light ends entering 30 the purge
recovery zgne.., WO 0 uEER 2004 135 3. The?pmobess of
claim1l wh re?FEé?%%‘?fg%ggﬂ%ﬁg&ég%&%r%gﬁq the finishing zone conprises
10 10,88 W% Rle SUAAY is 1010580 W %70fwiBuCH and 1 .to 10 wt % of |ight

ends. 3. The process of claim2 wherein said range g)f BuAcA7i ) .§50ftsgid70 wt %
5 and sai d 4.afge podceBuaitipin D svhegeiy from Ye2ar thife  pr df8ss of /Tlal"m I"“wher ei n
fromgreater than 0 to 7 %;.0f sai d r tend LR thee
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sai d cgnde ' t@clddQo frRaehdion zoaae. 5. The process of

cl ai m'ﬁ"{%%ngr%g%’ﬁs;{?ﬁg&gﬁggﬂﬁ%ﬁggai'd over head condensate fromthe_ 3

fini shi ng zenerHesstoteas blielapnrgehereio dhvecaryours né s3ig ogemngad cangeqprasg frgm e
process of claim 1 wherein said purge.recov r% -Z0NgnQpes ates at a

!t @nper fnishmgizane feftothh gRIESTRYEFIEHC, and'H predsuré in the range of

6.67 to 66. ikﬁ%?méo?c'e JOEIRLOE Sst re iagél ﬁgﬂgﬁ geéiéfg@nggidﬁe %Pétdters&mge:mﬁeramrc in

t enper at ur es® plir ge recovery to 10C and sai d range
of prewag% o1 sai g Zone i 35, Antl@ pidssiekiiPebk 18ngeTdile Gtiod®. DEPagt.ai m |
wherein said organi c phase of the overhead condensate of the purge
recovery zone is 70 to 95 wt% of the total condensate and contai.ns 20

7. The process of claim 6 wherein said range of temperatures in the purge recovery

15 = zone is 65 1o 110°C and said range of pressures in said zone is  26.7 to 46.7 kPaA

8. The process of claim 1 wherein said organic phase of the overhead condensate of the

purge recovery zone is 70 to 95 wt% of the total condensate and contains 20
10 60 wi% of BuOH, . 1010 60 wt% BuAcA and 510 20 wt% light
20 ends, with 10 10 80 wt% of said organic phase being recycled to said purge recovery

zone as reflux and the remainder being discarded.

9. The process of claim 8 wherein said aqueous phase of the overhead condensate of the

purge recovery zone contains 2 to 15 wi% of BuOH, and less than 1.0 wt% of
light ends with 50 to 100 wi% of said aqueous phase being recycled as feed 10 said
25 purge recovery zone and the remainder being discarded, the amount of Jight ends in the

discarded portions of said organic and aqueous phases of the overhead condensate of the purge
recovery zone being such as to prevent or retard the buildup of light ends in the system.
10. The process of claim 1 wherein the total of the water in the makeup stream of water
1o the purge recovery zone and the recycled portion of the aqueous phase of the overhead '
30 condensate of the purge-recovc'ry 20ne are correlated such that the total amount of water in the

two streams 15 in the range of from 0to 50 wi% of all the streams being fed to the

purge recovery zone.




to 60 wt% of BuOH, 10 to 60 w % BuAcA and 5 to 20 wt% |ight 20 ends, with
10 to 80 wda9fesmai d organi c phase being recycled to said purge recovery N
zone as reflux and the remai nder being discarded. 9. The proReBYSHH2260HI m 8
wherei n sai d agueous phase of the overhead condensate of the purge
recovery zone contains 2 to 15 wt% of ByoH, and less than 1.0 vvt?bpfFEBizgm

ends with 50 to 100 wt % of sai d aqueous ‘fhase being recycled as feed to

said 25 purgg recovery zone .and the remainder being discarded, the anount
of Iight endil ﬁﬂr&“&&i‘g&gﬁ‘@eﬂf} b’gFif?rb%?édeéawaéﬁfganic:énd aquexisn¥hases

of the overhgad .t [ recovery zqne being such as to
prevent or rg%ar-rg@?)ﬂ&e‘&gﬁ%faggn(])pﬂﬁ%gjlﬁgﬁceﬁaéd%faﬁmﬂ’%éa'gfgfgérﬁec‘i‘(ﬁfy?Fﬁ@ process
of cl aicomprisiver £inajdrhenduat af 1thef: ' treamof. water to
t he purge precofveryJ zone and theoﬁaggig?%ghpdg?tl%dgﬁqgé tﬁlganzquar Gésfﬁﬁagﬁif’@f.

t he ovéeidheandaE rexyntbdrieatid refctidnezoper ge-r ecovery zone are correl ated such
that the total amount of water in the two streans is in the range of from
0to 50 wt%of all the streans being fed to the purge recovery zone. WO
01/ 19773 12 PCTNSOQ 22608 2 7 F E B 2004 11. The process of claim] O
wherein said range of water is :5-to 20 w% 12. The process of claim!]
wherein the residue fromsaid purge recovery zone conpri,sing a naj or anount
of the total of BuAcA and BuOH present and largely stripped of 1ight ends
is recycled to said reaction zone. )





