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Abstract (en)
[origin: WO8800937A1] A process for the co-production of butane-1,4-diol and gamma-butyrolactone which comprises: (a) esterifying maleic
anhydride by reaction with an alkyl alcohol to form the corresponding dialkyl maleate; (b) hydrogenating resulting dialkyl maleate to yield a reaction
product mixture comprising said alkyl alcohol, butane-1,4-diol and gamma-butyrolactone; (c) recovering alkyl alcohol from said reaction product
mixture; (d) recycling recovered alkyl alcohol to step (a); and (e) recovering butane-1,4-diol and gamma-butyrolactone from the reaction product
mixture of step (c); wherein said process comprises: (i) continuously supplying maleic anhydride and a molar excess of an alkyl alcohol to a
monoesterification zone maintained at an elevated temperature thereby to form the corresponding mono-alkyl maleate; (ii) continuously supplying
resulting mono-alkyl maleate in admixture with a molar excess of said alkyl alcohol to a primary catalytic esterification zone containing a charge
of a solid esterification catalyst and maintained under esterification conditions thereby to form an intermediate ester-containing mixture containing
a major amount of the corresponding dialkyl maleate and a minor amount of said mono-alkyl maleate; (iii) continuously supplying a first liquid
feed comprising said monoalkyl maleate to a secondary esterification zone containing a charge of a solid esterification catalyst; (iv) continuously
supplying a second feed stream comprising said alkyl alcohol to said secondary esterification zone; (v) maintaining said secondary esterification
zone at an elevated temperature sufficient to form or maintain therein a vaporous stream containing said alkyl alcohol; (vi) intimately contacting said
first liquid feed in said secondary esterification zone in the presence of said catalyst with said vaporous stream; (vii) recovering from said secondary
esterification zone a vaporous effluent stream containing, in addition to alkyl alcohol vapour, also water in vapour form, said water being produced
in said secondary esterification zone by esterification of said monoalkyl maleate with said alkyl alcohol; (viii) recovering from said secondary
esterification zone a liquid product containing said dialkyl maleate; (ix) vaporising dialkyl maleate produced in said secondary esterification zone
in a stream of a hydrogen-containing gas; (x) passing resulting vaporous dialkyl maleate containing stream through a plurality of hydrogenation
zones connected in series, each containing a charge of a solid esterification catalyst and each maintained under ester hydrogenation conditions;
(xi) controlling the reaction conditions in each of the plurality of hydrogenation zones so as to produce a predetermined butane-1,4-diol:gamma-
butyrolactone molar ration in the reaction product mixture; and (xii) recovering from the reaction product mixture (1) an alkyl alcohol fraction, (2) a
butane-1,4-diol fraction, and (3) a gamma-butyrolactone fraction.

Abstract (fr)
Le procédé décrit consiste à: (a) estérifier de l'anhydride maléique par réaction avec un alcool d'alkyle en vue de former le maléate de dialkyle
correspondant; (b) hydrogéner le maléate de dialkyle résultant en vue d'obtenir un mélange de produits de réaction comprenant ledit alcool d'alkyle,
du butane-1,4-diol et du gamma-butyrolactone; (c) recueillir l'alcool d'alkyle contenu dans ledit mélange de produits de réaction; (d) recycler vers
l'étape (a) l'alcool d'alkyle recueilli; et (e) recueillir le butane-1,4-diol et le gamma butyrolactone contenu dans le mélange de produits de réaction
de l'étape (c); ledit procédé consistant, dans le détail, à: (i) fournir en continu de l'anhydride maléique et un excédent molaire d'un alcool d'alkyle
à une zone de mono-estérification maintenue à une température élevée pour ainsi former le maléate de mono-alkyle correspondant; (ii) fournir
en continu le maléate de mono-alkyle résultant en mélange avec un excédent molaire dudit alcool d'alkyle à une zone d'estérification catalytique
primaire contenant une charge d'un catalyseur d'estérification solide et maintenue dans des conditions d'estérification pour ainsi former un mélange
intermédiaire à base d'esters et contenant une importante quantité du maléate de dialkyle correspondant et une faible quantité dudit maléate de
mono-alkyle; (iii) fournir en continu une première charge liquide comportant ledit maléate de mono-alkyle à une zone d'estérification secondaire
contenant une charge d'un catalyseur d'estérification solide; (iv) fournir en continu à ladite zone d'estérification secondaire un second courant
d'alimentation comprenant ledit alcool d'alkyle; (v) maintenir ladite zone d'estérification secondaire à une température suffisamment élevée pour y
former ou y maintenir un courant vaporeux contenant ledit alcool d'alkyle; (vi) mettre en contact intime avec ledit courant vaporeux ladite première
charge liquide dans ladite zone d'estérification secondaire en présence dudit catalyseur; (vii) recueillir à partir de ladite zone
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