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Claims: 

1. ~ rocess for preparing an cx,f3-unsaturated C3-C6 carboxylic acid of greater than 

98 y weight purity, which comprises the steps of: 

idatively dehydrogenating a saturated C3-C6 carboxylic acid in a reactor to 

p duce a first product stream comprising an a.,p-unsaturated C3-C6 

car xylic acid and the saturated carboxylic acid wherein the weight ratio of 
the ex, -unsaturated to the saturated carboxylic acid is greater than about 0.2; 

b. fraction y distilling the. first product stream in a distillation unit to produce; 

(1) an ov ead stream wherein the weight ratio of the cx,~-unsaturated to 

the satu ted carboxylic acid is less than that in the first product stream 

and 
(2) a bottoms s am wherein the weight ratio of the cx,~-unsaturated to the 

saturated caro lie acid is greater than that in the first product stream; 

c. feeding the overhea tream into the reactor; 

d. feeding the bottoms s am into a crystallization unit; 
e. melt crystallizing the bo ms stream in the crystallization unit one or more 

times to produce 
(1) a second product stre comprising greater than about 98% by 
weight, preferably greater an about 99.9% by weight, of the cx,~­

unsaturated carboxylic acid; d 

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

by weight of-the a,~-unsaturate arboxylic acid; and 

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

2. A process as claimed in claim 1 whereiri: 
a. the weight ratio of the cx,f3-unsaturated to the turated carboxylic acid in the 

overhead stream is less than about 0.5; and 

b. the weight ratio of the a.,p-unsaturated to the sa ted 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 cx,f3-unsaturated to the saturated ca 

overhead stream is less than about 0.1; and 

b. the weight ratio of the cx.P-unsaturated to the saturated carbo 

bottoms stream is greater than about 9. 
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comprises: 

i. crystallizing from about 50% by weight to about 70% by wei 

bottoms stream; 

ii. separating the mother liquor stream; 

iii. melting from about 5% by weight to about 50° y weight of the crystals to 

produce a second mother liquor stream; 

iv. separating the second mother liquo earn from the remaining crystals; 

v. optionally melting the remain" crystals and repeating steps i-iv, wherein 

melted remaining crystal e used in lieu of the bottoms stream, a number 

of times sufficient t tain greater than 98% by weight of the cx.13-

xylic acid in the remaining crystals. 

5. A process . aimed in claim 4, wherein the mother liquor and the second mother 

fe combined prior to feeding to the fractional distillation column. 

I \A process for preparing an a.,13-unsaturated C3 - C6 carboxylic acid of greater than 

about 98% by weight purity, which comprises the steps of: 

a. oxidatively deh~drogenating a saturated C3-C6 carboxylic acid in a reactor to 

produce a first product stream comprising an cx.13-unsaturated C3-C6 

carboxylic acid and the saturated carboxylic acid wherein the weight ratio of 

cx,j3-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 a.,13-unsaturated 

carboxylic acid; and 

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

by weight of the a.,13-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 irt the distillation 

unitt51teta ceHelitions ooltE!Eft'P'Elte oapoz piESSDE! sf tltc a,~ mmat&rntal @s:e.. 
•Ce 111i a s lRI add ia kas limn the oapoz }'IESS&IE of tll:if! sam1&ted @l~"qrr 
waboxylk acie\to 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 a~out 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 a..~­
unsaturated carboxylic acid content in the remaining crystals. 

L 
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. 

..... I ~1 
='--- • X A process as claimed in anYJ~f claimsJr te f, wherein the weight ratio of the cx.,~-

unsaturated to the saturatedcarboxylic acid in the overhead stream is less than 

about 0.5, preferably less than about 0.1. 

. ..... "-- f.i_,.J,_, 
!) "A process as claimed in anyJ2£llaims~, wherein the first product stream is 

dehydrated prior to melt crystallization. 
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6 . 
~A process as claimed in any preceding dai.ID, wherein the saturated carboxylic acid 

is selected from propionic, butanoic, and isobutyric acids, and is preferably 

isobutyric acid. 

~ 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. 

comprises the steps of: 

a. oxidatively dehydrogenating propionic add in a reactor to produce a first· 

product stream comprising acrylic acid and propionic acid wherein the 

of acrylic acid to propionic acid is greater than about 0.2; 

b. fractionally distilling the first product stream in a distillation unit 

conditions wherein the vapor pressure of acrylic acid is greater 

pressure of propionic acid to produce 

(1) an overhead stream wherein the ratio of acrylic aci propionic acid 

is greater than that in the first product stream an 

(2) a bottoms stream wherein the ratio of acrylic a B. to propionic acid is 

less than that in the first product stream; 

c. feeding the overhead stream into a crystallizatio ·unit; 

d. feeding the bottoms stream into the reactor; 

e. melt crystallizing Q-le overhead stream in th crystallization unit one or more 

times to produce 

(1) a second product stream comp · mg greater than about 98%, preferably . 

greater than about 99.9%, by: eight of acrylic acid; and 

(2) one or more mother liquo. treams comprising greater than about 80% 

by weight of acrylic a · , and 

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

15. The process of Claim , wherein the first product stream is dehydrated prior to 

fractional distilla · 

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

rporated in the lines connecting the distillation unit and the crystallization 
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~ 
~A process for preparing acrylic acid of greater than about 98% by weight purity, 

which 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 

the ratio of acrylic to propionic 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 crystalliazation unit one 

or more times to produce; 

(1) a second 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; 

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

e. 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; 

f. feeding the bottoms stream into the reactor; and 

g. feeding the overhead stream into the melt crystallizer 

~ 
~ ~ A process as claimed iD claim\(, wherein the first product stream is dehydrated 

prior to melt crystallization. · 

' s ,0 ' A process as claimed in claim~ or claim"-wherein means for holding material 
are incorporated in the lines connecting the distillation unit and the crystallization 
unit. 

II~ An cx,~-unsaturated C3-C6 carboxylic acid whenever prepared by a process as 

claimed in any preceding claim. 


