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To all whom it may concern:

Be it known that we, CarLo Oscar BeNEe-
perTI, ALBERT P. Vanserow, and. WALDEMAR
VanseLow, citizens of the United States, and
residents of Syracuse, county of Onondaga,
and State of New York, have invented a cer-
tain new and useful Process of the Produc-
tion of Aromatic Aldehydes and Their Sub-
stitution Derivatives, of which the follow-
ing is a full, clear, and exact description.

This invention relates to a process and ap-
paratus for the production of aldehydes and
their derivatives,  and has reference more
particularly. to the mono-halogen derivative
of the corresponding aromatic hydrocarbon
or its substitution derivative which is hydro-
Iyzed by an aqueous-alkali solution to the
corresponding primary alcohol, and this al-
cohol is then oxidized to the aldehyde by
means of a hypochlorite solution. .

While our invention is applicable to th
production of many aromatic aldehydes and
to their substitution derivatives, we will de-
scribe in detail the process and apparatus as
applied to the manufacture of benzaldehyde
from benzyl chiloride. While the minor de-
tails of the process can be varied to a con-
siderable extent and likewise the form of the
apparatus altered in some respects, we will
describe only a few processes and only one
form of the apparatus to be used in carrying
out our invention, illustrated in the accom-
panying drawing, in which—

Figure 1 is a vertical section through an
apparatus which may be used in connection
with our invention. '

Figure 2 is a detail view on a large scale
of the swivel connection on the condenser.

In the drawings we have shown a reaction

* chamber or vessel 10 having a steam jacket
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11 which may conveniently be made of iron
or any other suitable material and supplied
with steam through a pipe 11,. The vessel
10 is also provided with an agitator 12 op-
erated by gears 12, which is “preferably
made of iron, said agitator resting upon a
suitable bearing 13 having perforations 14
enabling it also to function as a strainer, the
same being mounted over a bottom outlet
pipe 15 of the reaction vessel 10 which pipe
1s used for drawing samples of the liquor
and for emptying the vessel. The vessel 10

is also provided with a manhole 10,, an in-

take pipe 10, and a condenser 16 surround-
ed by a water cooling jacket 17, said con-

through a swivel joint 18 or other suitable
device whereby said condenser can either
be raised to the proper angle to act as a re-
fluxing condenser, or it can be lowered to
act as a distillation condenser (as shown by
tull and dotted lines respectively in Fig. 1),
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‘denser being attached to the vessel 10 -
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this condenser being made of cast iron or -

some other suitable material. The vessel 10
is fitted with a gauge glass 19 so that the
level of the liquid in same can be seen at all
times. The apparatus is insulated with 85%

‘magnesia or some other suitable insulating

material over which is applied a wood lag-
ging or some other suitable material. A
suitable outlet 20 is provided in the bottom
of the steam jacket 11 for the discharge of
condensation and any commercial tempera-
ture controlling mechanism can be posi-
tioned adjacent this outlet which may con-
sist of a mercury filled capillary tube 21 con-
nected to a diaphragm 22 which in turn op-
erates a suitable adjustable valve 23 similar
to those ordinarily used for controlling tem-
perature. The valve 23 is positioned on the

‘steam intake pipe 11, so that when the tem-

perature inside the steam jacket 11 falls be-
low a predetermined point, the valve 23 will
be automatically opened so that more hot
steam will be introduced into the steam
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jacket thus maintaining the temperature

thereof substantially constant. A steam trap

.24 is provided on the outlet pipe 20 which

removes the condensate from the stea
jacket continuously. '
A tank 28, also provided with a gauge
glass 29, contains the hypochlorite solution
and a hand valve 30 is used to regulate its
flow. The hypochlorite solution is heated
before passing into the vessel 10, by flowing
through a coil 31 contained in a tank 82 into
which the hot water coming from the water-
cooled "condenser- jacket 17 discharges
through a pipe 33 controlled by a check
valve 34. Any quick detachable means, such
as a union may be provided on the pipe 33
so that same may be quickly uncoupled. The
water in the tank 32 may be heated still
more by means of an auxiliary steam coil 35
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and the heated hypochlorite solution is run
into the reaction-chamber through the inlet
pipe 36 which terminates below the liquor
level,

We may for example carry out our proc-
ess as follows:— : ]

In the reaction-chamber 10 are introduced
through the pipe 10, 300 parts by weight of
technical benzyl chloride,and 95 parts of solid
caustic soda in 1,600 parts of water. This
mixture is refluxed with strong agitation for
several hours thereby hydrolyzing the benzyl
chloride to benzyl aleohol.” For this pur-
pose the condenser 16 is elevated to a posi-
tion above the horizontal as shown in full
lines in Figure 1 by means of the swivel
joint 18, so that it may function properly
as a refluxing condenser. The tube connect-
ing the swivel of the condenser to the reac-
tion-vessel projects a short distance inward
and its end 37 terminates at an angle as
shown in Figure 1. After the hydrolysis of
the benzyl chloride, the condenser is low-
ered below the horizontal so that it may
function properly as a distillation condenser
discharging into a separatory receiver 38 or
other suitable receptacle. Into the tank 28
are poured 1,300 parts of sodium hypo-
chlorite solution made by passing 230 parts
of chlorine gas into a solution of 270 parts
of solid caustic-soda in 800 parts of water.
It is essential that the sodium hypochlorite
solution contains not more than 2 or 3% of
free sodium hydroxide, otherwise the
amount of benzoic acid formed during the
oxidation is greatly increased. As soon as
water begins to distil over, the valve 30 is
opened and the hypochlorite solution al-
lowed to slowly run into the reaction vessel.
The cooling water in the condenser 16 is so
adjusted that when it comes out of the out-
iet pipe and discharges into the tank 32, it
will have been heated almost to its boilin
point. The valve 30 is so adjustéd and the
steam in the jacket 11 is now so regulated
that, as the distillation proceeds and as the
sodium hypochlorite solution is run in, the
liquid level as seen in the gauge glass 19
will remain constant, providing the agitator
Is run at a uniform rate. The distillation
1s continued for some time after the last of
the hypo:hlorite solution has been run in
until orly a very small amount of oil dis-
tills off with the water. The crude benzalde-
hyde in the receiver 38 is separated from
the water layer and is purified in the usual
manner,

The production of benzaldehyde by the
oxidation of benzyl alcohol by means of g
hyrochlorite solution is made possible be-
cause of the great difference in the volatility
with steam of benzyl alcohol and benzalde.
hyde. Thus 100 parts of water on being dis-
tilled carry over only about 4 parts of
penzyl alcohol, while the same amoung of

1,405,281

water will carry over about 40 parts of
benzaldehyde.
distilled off almost as soon as formed while
the benzyl alcohol remains behind to be oxi-
dized to benzaldehyde. o

After the distillation the water solution
remaining in the reaction vessel is allowed to
cool and drained out into a suitable recep-
tacle through the pipe 15 where an excess
of some suitable reducing material, such as
sodium bisulfite, is added to destroy any
sodium hypochlorite that. may still be
present. The benzoate formed 'is precipi-
tated as benzoic acid by the addition of a
slight excess of some suitable mineral acid,
such as muriatic acid. The benzoic acid
thereby precipitated is filtered off, washed,
dried, and can be purified by sublimation.
The water that has distilled over with the
crude aldehyde is saturated with benzyl
alcohol and is also quite warm, so that a
saving is made in fuel and greater yields
of benzaldehyde are obtained if this water
is immediately used for the next charge.

Crude benzyl chloride (undistilled chlori-
nated toluene) can be used in the process

provided that the amount of alkali used in-

the hydrolysis be not greatly in excess of the
theoretical amount equivalent to the actual
benzyl chloride content of the chlorinated
oil. After the hydrolysis and just before the
hypochlorite is allowed to run in, the toluene
may be steam-distilled off, separated, dried
with some suitable drying agent, and re-
chlorinated.

The process can be carried out in some
entirely different ways, for example:

"The benzyl chloride mixed with caustic

soda dissolved in water is agitated at a con- -

stant temperature of say 25 degrees to 75
degrees centigrade and the hypochlorite so-
lution run in uniformly over a period of

g several hours. The crude benzaldehyde,

after being separated off, is purified in the
usual manner. The benzoic acid formed can
be recovered out of the alkaline solution as
described above,

The impure sodium chloride solution re-
maining after the benzoic acid has been fl-
tered off can be purified by one or more
recrystallizations, and then may be electro-
lyzed to give the sodium hypochlorite solu-
tion.

While we have described our invention
above in detail, we wish it to be understood
that many changes may be made therein,
without departing from the spirit of our
invention as defined in the appended claims.

One of the highly useful features of our
invention is the removal of the aldehyde
formed by the reaction before a substantial

amount thereof is oxidized by the oxidizing

agent; and by the expression “separating
the aldehyde from the reaction mass as
formed” we mean the separation of such

Thus the benzaldehyde is
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aldehyde after its formation and before it
has a chance to be oxidized to any great
extent by the hypochlorite.

Having thus described our invention, wa
claim as new and desire to secure by Letters
Patent : ’

1. A process for the production of aro-

matic aldehydes and their substitiution de- .

rivatives which consists in oxidizing a mem-
ber of the class known as “pheny] carbinol
and its substitution derivatives” to the cor-
responding member of the class known as
“benzaldehyde and its substitution deriv-
atives” by means of a hypochlorite solu-

tion, and separating the aldehyde as formed

- from the reaction mass.
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2. A process for the production of aro-
matic aldehydes and their substitution de-
rivatives which consists in oxidizing a mem-
ber of the class known as “phenyl carbinol
and its substitution derivatives” to the cor-
responding member of the class known as
“benzaldehyde and its substitution deriv-
atives” by means of a hypochlorite solu-
tion, and separating the aldehyde as formed
from the reaction mass by distillation.

3. A process of the production of aro-
matic aldehydes and their substitution de-
rivatives which consists in oxidizing a mem-
ber of the class known as “phenyl carbinol
and its substitution derivatves” to the cor-
responding member of the class known as
“benzaldehyde and its substitution deriva-
tives” by means of a hypochlorite solution,
and separating the aldehyde as formed from
the reaction mass by steam distillation.

4. A process for the production of a mem-
ber of the class known as “benzaldehyde
and its substitution derivatives” which con-
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sists in oxidizing the member of the class
known as “phenyl carbinol and its substi-
tution derivatives” by means of a hypochlo-
rite solution, separating the .aldehyde as
formed by distillation and recovering the
benzoic acid and its substitution products
formed as by-products. :

5. A process for the production of ben-
zaldehyde and its substitution derivatives
which consists in oxidizing a crude carbinol
obtained by hydrolyzing crude undistilled

chlorinated toluene and its substitution de-

rivatives containing toluene, by means of a
hypochlorite solution, separating the alde-

hyde as formed by distillation, and recover-

ing by steam distillation the-toluene present.

6. A process for the production of aro-
matic aldehydes and their substitution de-
rivatives which consists in oxidizing a mem-
ber of the group known as “phenyl carbi-
nol and its substitution derivatives” by
means of a hypochlorite solution. separat-
ing the aldehyde as formed by distillation,
and recovering the corresponding aromatic
acid formed as a by-product.

7. A process for the production of aro-
matic aldehydes and their substitution de-
rivatives comprising oxidizing a member of
the class known as “phenyl carbinol and its
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substitution derivatives” by means of a_hy- -

pochlorite solution, separating the aldehyde
as formed by distillation, separating the
aldehyde from the water in the distillate,
and utilizing said water cyclically. in the
production of additional aldehyde.

C. OSCAR BENEDETTL.
ALBERT P. VANSELOW.
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