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- My invention relates to an improved proc-

. =g8 for the distillation and purification of

“butyric aldehydes. The process allows a

simple and easy purification unaccompanied

5 by tﬁe- formation of high boilinfg condensation

and polymerization products during distilla-

_ tion, and affords a material increase in yvield
over that obtained by ordinary methods.”

... It is well known that uli{)hutic aldehydes

10 ure readily condensed or polymerized by the
action of heat and impurities. In the case of
butyric aldehydes, i, c., normal butyric alde-
hyde and isobutyric aldehde, it is necessary
to fractionally distill the cende ldehydes

15 several times to secure products of satisfac-
tory purity and while each successive distilla-
tion gives an increasing purity of the alde-
hyde, the fraction itself is reduced in quan-
tity by each distillation, owing to the forma-

£0 tion of high-boiling products.

I have diﬁciovere(g that the pre<ence of a
small amount of water in the liquid during
the distillation of a butyric aldebyde com-
pletely inhibits the formation of condensu-

"25 tion or polymerization products and allows
ﬁ more economical production of pure alde-
de;
d?stills over as o constant-boiling mixture
with the water, but. this phenomenon is not a

30 detriment to the process as most of the water
separates out when the vapors are condensed.

The beneficial result accruing from the ad-
dition of water is not due to the formation
of a constant-boiling mixture bnt rather to

88 the presence of water in-the liquid in the still,
In practise, the water may be conveniently
added to the liquid before distillation, or it
may be ndded in small quantities during dis-
tillation. As an alternative, steam may be

40 introduced into the aldehyde at room tem-
perature in which case the aldehyde hecomes
saturated with water through condensation
of the vapors and the temperature is gradu-
ally raised to the proper temyperature for dis-

s tillation. _

’ In any case, it is necessary that water he
present 1n the liquid throughout the course of
digtillation, for if there is not sufficient water
present to form a constant-boiling - mixture

50 with all of the aldehyde to be distilled; the
water will be eliminated in the early stages
of distitlation, TIn the latter case it is ob-
vious thut the aldehyde in the still will be

hence condensation and

In the presence of water the aldehyde.

dry during the last stages of distillation and
polymerization losses
will oceur. ) C )
Having generally. described my invention
I will give a specific example of 1ts use.
Normal butyric aldehyde ns prepared by the
catalytie dehydrogenation of normal primar.
butyl alcchol (see U. 8. Puatent 1,418,448
contains butyl alcohol, butyl butyrate, acetals,
and various other condensation and poly-
merization products. . In purifying this ma-
terial on an industrial-scale it is necessary
to redistill the material several times and
while each didtillation gives purer aldehyde
fruction, the total yield is greatly cut down by
the formation of condensation and. polymer-
ization products. ’ (O

1]

For example, if relatively pure normal -

butyrice nldehyde boiling at 74-75°C.israther -

rapidly distilled, the loss due to the-forma-
tion of-by-products amounts to about ten per
cent, and it the distillation is run at & siower
rate the loss from this source may be as high
as forty per cent. . Distillation under a vac-
num does not completely eliminate’ these
losses.. In any case, the addition of small
amounts of water or steam as previously de-
scribed eliminates the formation of condensa-
tion and polymerization products and the ma-
terial may be redistilled as many times as is
desired without loss..

Normal butyric aldehyde forms a constant-
boiling mixture with water which distills at
about 68° C. and the vapors of this mixture
contain about six per cent of the latter sub-
stance. - On condensation of the vapor, most
of the water separutes out as a separate layer,
since the aldehyde will dissolve only about
two per cent ofy water. In dccordance with
my invention six

alent amount of watér may be added to the
liquid in small portions during distillation.
If desired, the -distillation of butyric alde-
hyde in the presence of water may be con-
ducted in a partial vacuum, and this type of
distillation is particularly useful, when—for

er cent of water is added
to the aldehyde be: oragistillqtion oranequiv-’

85

various Téasons—it is necessary to conduct the -

distillation at a slow rate. = -

Normal butyric aldehyde, sfter distillstion

according to my process, -will: contain ‘about
two per cent of water, the remainder separat-
ing and forming a separate waterlayer. Ifit
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is desired. to obtain dry aldehyde, the water
can readily be removed from the aldehyde by
“salting.” o

Now, having described my invention, I
claim the following as new and novel :—

1. A process for the purification of butyric
aldehyd!n)a consisting in vacnum-distilling the
aldehyde in the presence of sufficient water to

form a constant-boiling mixture with the al-

dehyde.

2. A process for the purification of normal
butyric aldehyde consisting: in distilling the
aldehyde in the presence of six per cent of
water. . ‘

3. A process for the purification of normal
butyric aldehyde consisting in distilling the
aldehyde in the presence of six per cent of
water, and removing the moisture from the
aldehyde by “salting.”

4. A process for the purification of normal
butyric' aldehyde consisting in vacuum-dis-
tilling the al(f;hyde in the presence of suf-
ficient water to form a constant-boiling mix-
ture with the aldehyde.

5. In a process for the purification of nor-
mal butyric aldehyde, the step which consists
in maintaining the aldehyde in a moist condi-
tion during distillation by adding small

- quantities of water as requiréd.

40

6. A process for the purification of rela-
tively pure butyric aldehyde by distillation,
whic{x consists in conducting ‘said distilla-
tion under reduced pressure and in the pres-
ence of sufficient water to form a constant
boiling mixture with the aldehyde whereby
the formation of polymerization and comn.
densation products of suid aldehyde is in-
hibited.

7. A process for the purification of rela-
tively pure normal butyric aldehyde by dis-

tillation, which consists in conducting: said

distillation under veduced pressure and in the
oresence of sufficient water to form a constatit
boiling ‘mixture with the aldebyde whereby
the formation of polymerization and con-
depsation products of said uldehyde is in-
hibited. _ _

8. A process for the purification of butyric
aldeliyde by distillation, which consists in

conducting the said distiliation under re- !
ducerd pressurc and with water present thru-

out the distillation, whereby the formation of

polymerization and condensation products of
the said aldehyde. is inhibited. ’
9. In a process for the purification by dis-

tillation of a mixture containing a major

quantity of bLutyric aldehyde and a minor
quantity of butyl alcohol, the aldehyde be-
ing present in such proportion that in the
absence of water it would react with itself on
heating to form polymerization and condensa.-
tion products, the improvement which con-
sists in conducting the distillation with water
present thruout the distillation, whereby the
formation of polymerization and condensa-
tion products of said aldehyde is inhibited,

10. In a process for the purification by dis-
tillation of a mixture containing butyric alde-
hyde and not in excess of a trace of buty! alco-

‘hol, the aldehyde being present in such pro-

portion that in the absence of water it would
react with itself on heating to form poly-
merization and condensation produets, the

b5
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Improvement which consists in conducting,

the distillation with water present thruout’

the distillation, whereby the formation of
pol{merizat»ion and condensation products of
said aldehyde is inhibited.

CHARLES ROGIN.
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