Claims:

a. Wxidatively dehydrogenating a saturated C3-Cg carboxylic acid in a reactor to
p¥pduce a first product stream comprising an o,3-unsaturated C3-Cg

e. melt crystallizing the bot\oms stream in the crystallization unit one or more
times to produce N

(1) a second product g comprising greater than about 98% by
weight, preferably greater ¥gan about 99.9% by weight, of the a,B-
unsaturated carboxylic nd |
(2) one or more mother liquor Nreams comprising greater than about 80%
by weight of-the o,B-unsaturated\carboxylic acid; and

f. feeding the one or more mother liquor Xreams into the distillation unit.

2. A process as claimed in claim 1 wherein:
a. the weight ratio of the o,f-unsaturated to the\aturated carboxylic acid in the
overhead stream is less than about 0.5; and
b. the weight ratio of the a,f-unsaturated to the sattNated carboxylic acid in the
bottoms stream is greater than about 5. |

3. A process as claimed in claim 2, wherein:
a. the weight ratio of the o,B-unsaturated to the saturated calgoxylic acid in the
overhead stream is less than about 0.1; and
b. the weight ratio of the a,B-unsaturated to the saturated carbox\lic acid in the
bottoms stream is greater than about 9.
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comprises:

i. crystallizing from about 50% by weight to about 70% by weight0f the
bottoms stream;

ii. separating the mother liquor stream;

iii. melting from about 5% by weight to about 50#” by weight of the crystals to
produce a second mother liquor stream;

iv. separating the second mother liquop#fream from the remaining crystals;

v. optionally melting the remainipg®rystals and repeating steps i-iv, wherein
melted remaining crystalgefe used in lieu of the bottoms stream, a number
of times sufficient tg#btain greater than 98% by weight of the o, B—
unsaturated cga#Oxylic acid in the remaining crystals.

5. A process 33 faimed in claim 4, wherein the mother liquor and the second mother
liqugs #&re combined prior to feeding to the fractional distillation column.

. A process as claimed in any preceding claim, wherein the first product stream is
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| A process for preparing an o,B-unsaturated C3 - Cg carboxylic acid of greater than
about 98% by weight purity, which comprises the steps of:

a. oxidatively dehydrogenating a saturated C3-Cg carboxylic acid in a reactor to
produce a first product stream comprising an ,f-unsaturated C3-Cg
carboxylic acid and the saturated carboxylic acid wherein the weight ratio of
o, B-unsaturated to saturated carboxylic acid is greater than about 15;

b. feeding the first product stream into a crystallization unit;

c. melt crystallizing the first product stream in the crystallization unit one or
more times to produce;

(1) a second product stream comprising greater than about 98% by weight,
preferably greater than 99.9% by weight, of the ,B-unsaturated
carboxylic acid; and

(2) one or more mother liquor streams comprising greater than about 80%

by weight of the a,p-unsaturated carboxylic acid;
d. feeding the one or more mother liquor streams into a distillation unit;
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e. fractionally distilling the one or more mother liquor streams in the distillation

unit prrrderesnditonsrirerer e T perpreTsERE et St G

Wto produce;

(1) an overhead stream and

(2) a bottoms stream ;
f. feeding the overhead stream into the reactor; and
g. feeding the bottoms stream into the melt crystallizer.

2 \ A process as claimed in claim‘, wherein the step of melt crystallizing comprises:
i. crystallizing from about 50% by weight to about 70% by weight of the first
product stream;
ii. separating the mother liquor stream;
iii. melting from about 5% by weight to about 50% by weight of the crystals to
produce a second mother liquor stream;
iv. separating the second mother liquor streams from the remaining crystals;
v. feeding the mother liquor stream and the second mother liquor stream to the
fractional distillation column;
vi. optionally melting the remaining crystals and repeating steps i-v, wherein
the melted remaining crystals are used in lieu of the first product stream, a
number of times sufficient to obtain greater than 98% by weight of the «,3-
unsaturated carboxylic acid content in the remaining crystals.
_ _ - 2.
3 \ A process as claimed in claim‘ wherein the mother liquor stream and the second
mother liquor stream are combined prior to feeding to the fractional distillation
column.

one ' (¥
— 4, W, A process as claimed in an?_of claimsﬁﬁe-’, wherein the weight ratio of the o,B-

unsaturated to the saturated carboxylic acid in the overhead stream is less than
about 0.5, preferably less than about 0.1.

5 T\ A process as claimed in anylgfélaimsﬁ-ia-lf, wherein the first product stream is
dehydrated prior to melt crystallization.
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T&A process as claimed in any preceding claim, wherein the saturated carboxylic acid
is selected from propionic, butanoic, and isobutyric acids, and is preferably
isobutyric acid.

28\ A process as claimed in any preceding claim, wherein means for holding material

are incorporated in the lines connecting the distillation unit and the crystallization
unit.
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comprises the steps of:

a. oxidatively dehydrogenating propionic acid in a reactor to produce a first
product stream comprising acrylic acid and propionic acid wherein thefatio
of acrylic acid to propionic acid is greater than about 0.2;

b. fractionally distilling the first product stream in a distillation unit yhder
conditions wherein the vapor pressure of acrylic acid is greater {/an the vapor
pressure of propionic acid to produce '

(1) an overhead stream wherein the ratio of acrylic acid, i propionic acid
is greater than that in the first product stream ang

(2)  abottoms stream wherein the ratio of acrylic ag/d to propionic acid is
less than that in the first product stream; '

c. feeding the overhead stream into a crystallizatioff unit;

d. feeding the bottoms stream into the reactor;

e. melt crystallizing the overhead stream in thgfcrystallization unit one or more |
times to produce _

(1)  asecond product stream compgiing greater than about 98%, preferably
greater than about 99.9%, by freight of acrylic acid; and |

(2)  one or more mother 11quo treams comprising greater than about 80%
by weight of acrylic acigf; and

f. feeding the one or more mgfther liquor streams into the distillation column.

15. The process of Claim J# wherein the first product stream is dehydrated prior to
fractional distillatje

16. A pro claimed in claim 14 or claim 15, wherein means for holding material

a Z6rporated in the lines connecting the distillation unit and the crystallization
it
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N A process for preparing acrylic acid of greater than about 98% by weight purity,
which comprises the steps of:

a.

g

oxidatively dehydrogenating propionic acid in a reactor to produce a

first product stream comprising acrylic acid and propionic acid wherein

the ratio of acrylic to propionic acid is greater than about 15;

feeding the first product stream into a crystallization unit;

melt crystallizing the first product stream in the crystalliazation unit one

or more times to produce;

(1)  asecond product stream comprising greater than about 98%,
preferably greater than about 99.9%, weight of acrylic acid, and

(2)  one or more mother liquor streams compising greater than about
80% by weight of the acrylic acid; '

feeding the one or more mother liquor streams into a distillation unit;

fractionally distilling the one or more mother liquor streams in the

distillation unit under conditions wherein the vapor pressure of acrylic

acid is greater than the vapor pressure of propionic acid to produce

(1) an overhead stream and

(2) a bottoms stream;

feeding the bottoms stream into the reactor; and

feeding the overhead stream into the melt crystallizer

\ A process as claimed in claim ¥, wherein the first product stream is dehydrated
prior to melt crystallization.

. A process as claimed in clam&or claim ¥ wherein means for holding material
are incorporated in the lines connecting the distillation unit and the crystallization

unit.

11 2§ An a,B-unsdturated C3-Cg carboxylic acid whenever prepared by a process as
claimed in any preceding claim.



