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connection to a vacuum punp (not- shon). 40 ' The bottom product from
colum 283 is recovered by way of |line 298 and consists essentially of a

m xture of diethyl nal eate and nonoet hyl nal eate, besides other m nor

i mpurities including maleic acid, diethyl fumarate, nonoethyl fumarate, and



The. éster streamin |line 298 is punped by a punp 299 to a purification

- plant 304 whi ch operates according to the teachings of copendi ng European
Pat ent Application No. 87306807. EP(0F2E5I380&1i on No. 45 0255401) filed
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mal eat e m&ogmﬁfmme pj,etﬁﬂ furardle)Sdpectidhg. | | qui d reaction m xture from
reactor 402 is discharged in |ine 408 and punped by punp 409 to steam

heat ese 410. Upstream from heater 410 it is adm xed with two streans
conprising further ethanol supplied in lines 411 and 412. The m xed 10
. streamflows on in line 413 to a primary esterification reactor 414 which
.contains-a fixed bed of an acidic ion exchange resin, such as Anberlyst 16.
‘Reacti on between nonoet hyl naleate and ethanol to formdiethyl naleate
takes¥l ace in reactor 414. An internediate esterification product m xture
is recovered fromprimary esterification reactor 414 in line 415 and is
heat ed. by nmeans of steam heater 416 before entéering a flash distillation
cokupm 417. A vaporous 15 stream containing nainly ethanol and water, but
al so a minor anount of diethyl ether (besides tetrahydrofuran and a trace
of” drgthyl mal eate, both of which are present in a recycle streamto
nonoesterification reactor 402 as described further below), is recovered
overhead in line 418 which | eads to an ethanol recovery columm 419. This is
al so supplied with water in line 420 which has been used in condensers in
t he pkant and which I ncludes water containing streans recovered from -
el sewhere in the plant. 20 The overhead product fromcolum 419 in line
421 is condensed by neans of condenser 422 and contains mainly ethanol wth
| esser anmounts of water, diethyl ether and tetrahydrofuran. The resulting
condensate collects in drum 423; part is returned to colum 418 in |ine 424
by pusp 425 to forma reflux stream whilst the remainder is passed in |ine
426 to an ether recovery colum 427. A part of the bottom product from
colum 419 in line 428 is recycled by punp 429 to colum 419 through col um
reboiler 430 and line 431. 26 This bottom product in line 428 is nmainly
wat er but contains sonme ethanol and diethyl naleate. The renai nder of the
bott ofi product in line 428 is taken in line 432, cooled in cooler 433 and
passed on to a water treatment plant (not shown). Fromthe ether recovery
col.um 427 is recovered overhead in |ine 434 a vaporous stream conpri sing
diethyl ether, together with mnor amounts of ethanol, water and
tetrahydrofuran. This is condensed by 30 neans of condenser 435. The
resul ting condensate collects in drumt®#36; part is recycled as a refl ux
streamto columm 427 in line 437 by punp 438, while the renainder is passed
in line 439 to cooler 440 and thence to storage. Reference nunerals 441 and
442 represent vent I|nes for condensate druns 423 and 436 respectrvely The
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:diethyl ether; in addition the itens "Mnoethyl nmaleate" and "Di et hyl
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wrapped in wre nesh, each containing a quantity of beads of sa| d resin. 30
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S stream i s maugGesidsecdddd s edianfiCuigkobcdih donRatinehiifo)said SisBiiguitil cati on zone in

. countercurrent to said first liquid. .5 A process according to claim3 or
claim 4 5. | A prieess ectdmiingvin fcizim 8 ontiamt4, o whichi tth s@e axulerit ebshidctecadfeddsstrbaps 8 t han
© about | noless ten @outémold%process according to claiml or claim2, in whi ch

i said @econdary esterification zone €onprises a
6. A process according to claim | or claim- 2, in which said secondary esterification zone comprises a

stirred tank reactor containing a charge of an ion exchange resin containing acidic groups selected from .
_ sulphonic acid groups and carboxylic acid groups.
40 7. A process according to claim 8, in which the water content of said second feed stream is less than
about 15 mole %.

8. A process according to claim | or claim 2, in which a plurality of said secondary esterification zones

connected in series are used, each said secondary esterification zone comprising a reactor, for

45 example a stirred tank reactor, containing a charge of an ion exchange resin containing acidic groups
selected from sulphonic acid groups -and carboxylic acid groups.

9. A process according to claim 8, in which the water content of the second feed stream supplied to the

final one of said secondary esterification zones is lower than the corresponding water content of the

50 respective second feed stream supplied to any preceding one of said plurality of secondary es-
terification zones and is preferably less than about | mole %.

10. A process according to claim 8 or claim 9, in which the water content of the respective second feed
stream supplied to each of said plurality of secondary esterification zone decreases progressively from
56 one zone to the next in the series.

11. A process according to any one of claims 8 to 0, in which the second feed stream to the, or to each,
said secondary esterification zone preceding said final secondary esterification zone comprises material
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11. A process according to any one of claims 8 to 10, in which the second feed stream to the, or to each,
said secondary esterification zone preceding said final secondary esterification zone comprises material
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