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- To all whom it My ﬂanc,ar?%'
~ Beit known that we,JuLius WRISE, FRIED-
RICH RIECHE, and ApoLr BARTH, subjects of

the German Emperor, and residents“of Oes-

5 trich-on-the-Rhine, Germany, have invented

certain new and useful Improvements in the

roduction of Formates, of which the follow-
ing is a specification. N . |

- Qur invention relates to improvements in

10 hitherto-known methods of manufacturing

formates from carbon monoxid and caustic

alkalies, whereby the process is expedited in.

an extraordinary manner and rendered prac-

tical, valuable, and useful, while it yields s
15 good output, which hitherto has never been

attained. | ; :

Before proceeding to describe our inven-

tion we may first state a few facts in order to
show the value and importance of our inven-.
20 tion. . o

The synthesis of formates from carbon

monoxid-and caustic alkalies has been inves-
tigated by Berthelot, (see Annales de Chemie
e, Série 3, Vol. 46, 1856, page
. L, page 463,) |
_b{ Merz and Tibirica (see‘Berichie der Deuts< |
chen Chemischen Gesellschaft, X111, page 23}

- and by Goldschmidt. Berthelot first'stated

~ that he had obtained but a few per cent. of
3o formate from merely moistened solid caustic |

el de Phsy

25 480, and Série 3, Vol. 61, 1861,

alkali at a temperature of 100° centigrade

after seventy hours and at a temperature of

When ?-

220° centigrade after ten hours. r
- erating with an aqueous solution at the ordi-
35 nary ternperatiire, he was able to ascertain an
insignificant absorption within four months.
Later on Berthelot stated that he had made

. other experiments while employing a “ rather
remarkable’” quantity of water of ordinary |

~ 40 temperature and that he succeeded in ab-

of alkali. - When employing water of 100°
centigrade, he obtained the same insigmfi-

45 cant result after from eighty to one hun--
From his statements that he
used alkalies in the solid state, that he used |
first ‘“ merely moistened”’ alkalies, afterward

dred hours.

& “rather remarkable quantity qf’ water’’ in
5o opposition to an “aqueous solution” it 1s
- qute evident that the ‘“rather remarkable

quantity of water’’ did not'mean at all a so-

lution of alkali. Be it as it may, Berthe-

lot was no doubt the first who recognized the

lai

| at the most they moistened the gas—4.e.,the

| further and showed that the moist gas did -

sorbing.a small quantity of carbon monoxid | essentially higher than 100° centigrade.

within six weeks while using a large excess |

importance of the water for the reaction and 33
stress on the same. However, Berthe-
lot did not go further, and he did not even
succeed in so conducting his experiments as
to obtain a result of practical importance, so
that his result presented but a theoretical in- 8o
terest. Moreover, it was he himself who at
the conclusion of his essay pronounced hig

‘synthesis of formates to be a typical emmpf:'}---;

of a slow reaction, and he therefore recoms~
mended to synthesize theformate from oxalic 62
acid and g _ |
Merz and 'Fl irica equally found the method .
of Berthelot to be unfit for a profitable manu- i
facture of the formate, and they attempted

‘to implkove upon this method.  However, 30 -

they went in the wrong direction, na they em-
ployed. the alkali exclusively in its solid
state—that Is, without the use of water—and
carbon monoxid—a little. Goldschmidt went 75
not yield a larger output than dry gas. - -
| “?:ha'jre found that Berthelot had madea. -
step-in the right direction, for water is very =
essential for procuring the reaction. How-= 8o
aver, according to our experiments it will not .
do to merely moisten the alkali or even to

[

amp!ﬁf' a rather remarkable quantity of wa-.
ter, 1t

is absolutely necessary to employ

!

such a large quantity of water as to form so- 85

i tTutions of alkalies, so that alkalies in their'
solid state are no longer used. Ten per cent.
“of water should be at least employed, and it

iy preferable to employ considerably more
water. At the same time we have found go .

“that this quantity of water alone will not do

for attaining the result aimed at. According
to our experiments it is absolutely necessary
to employ the proper temperature, whichis

The carbon monoxid has the extraordinary
property of dissolving in water at an increas- -
ing rate as the temperature increases (vide

the essay of Gerh. Just in Zeitschrift fir phy-

gikalische Chemie, Vol. 37, page 342.) . There- 100

fore it is evidently best to exceed the boiling-

point of the solution in use, the more so
since with a solution of alkali no decomposi-
tion of the formed formate under the action
of the higher temperature need be appre- res
hended, as hitherto in the hitherto-known
methods. Of course care should be taken to
prevent the water from evaporating during

cerin after a known method. -
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the reaction. In other words, the solution
should be hoiled within a closed vessel, the
minimum ] ressure in the vessel being in ac-

cordance with the degree of concentration of |

the lye and the temperature. We have fur-
ther found that a third condition must be ful-
filled—viz., to bring thé two agents into inti-
mate contact with each other. Now that
the two agents are a gas and a liquid it is of
course evident that the desired intimate mix-
ture can be easly effected with the aid of
known technical means, such as stirring de-
vices, nozzles, enlarged contact-faces, &c.
Our invention consists of a process pre-
senting the three features ngmed above,
whereby 1t is rendered valuable, practical,
and useful. It may be that the three fea-
tures have severally been partly described or
made public, yet the combination of the
three fgatures. 18 novel, and our improved
process froduces an unexpected and surpris-

Ing resu

- thelot was pronounced to be a ‘;ﬁypic&lly

30

35

40

slow reactioh,” is now extraordinarily expe-
dited and rendered smooth, and the output

18 80 large that it has never ‘been anticipated |

heretofore. N

. Our process consists in making an aqueous

solution of a caustic alkali, heating the solu-
tion to a high temperature in a closed vessel,
preferably %B}’{}Il the boiling-point of the
solution, and in admitting carbon monoxid
and causing the two agents to act upon each
other while under agitation or in a finely-di-
vided condition. The alkali in this case may
be assumed to be caustic soda, while other
alkalies and agents will be treated in other
patent applications about to be filed.

The rapidity of the reaction increases pro-
portionally to the temperature, while the

~concentration ‘exercises no great influence if

- sufficient water be present.

50

55 uted ..
~1nto the vessel in a finely-
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“ed in any known manner.

The operation
must'be carried out in closed vessels to pre-
. The closed vesse
any known and approved construction. The
heating of these closed vessels may be effect-
' In order that the

vent the water from evapﬁratin%, as already |
'stated above.

oﬁyemti{m may take place rapidly, it is fur-
t

er necessary that the liquid and gas should |

be In intimate contact, for which purpose any

suitable known device can be used.  For in-
stance, the liquidamay be atomized by stir-
ring devices or nozzles, or it may be distrib-
uted in thin layers, and thfilgas may be blown
' ivided state,
The new improved methpd may be carried
out in various manners. Below we give two
examples, . . -~
'‘Example I: Soda-lye at 40° Baumé is al-

lowad to trickle onto coke in a closed vessel |

at’s temperature of 200° centigrade, and car-
bon monoxid (which preferably has been pre-
Viously heated in any known manner) is

pumped into the vessel from below in & direc-

':- *‘: p'_fl‘l' K . .. If.
“ '.:" '1- . -

t—viz., the reaction, which by Ber-

s may be of

820,159

| tion opposite to that of the trickling lye.
‘The carbon monoxid is so rapidly absorbed
by the lye that one might think it to be car-
bonic acid. When properly carrying out the
process, the soda-lye leaving the vessel or
tower will be found to have been turned ‘into
,- a solution of form¥te. The latter may be

verted into solid formate. |
“Example II: Soda-lye at 15° Baumé is

| passed through a horizontal vessel at a tem-

perature of 185° centigrade and therein at-
omized by means of an agitator, while the
heated carbon monoxid is forced into the ves-
sel in a direction op
Then the same brilliant result is obtaine
before. If instead of pure carbon monoxid a

used, these latter gases are blown off during
the operation through a convenient valve:
The process accordi .
Elres-ent«sa_t{he following advantages over those
itherto known: The reaction occurs most
and as no decomposition can take
e yield is practically that indicated

rapidly
lace th

was essential in order to exclude water to de-
prive the bases of water to grind them and
mix them with large amounts of an inert sub-
stance, these lengthy and costly manipula-
tiong are done away with. The troublesome
heating of large quantities of dry powder,
which conducts heat badly and
difficulties in heating, 1is

much easier heating of a li

quid. Overheat-~

ing and decomposition of the formate already

formed is prevented.” The final product need

substance.

- What we claim as our invention, and de-

sire to secure by Letters Patent, is—

posite to that of the lye..
as
mixture of the latter with other gases may be

to our Invention

y theory. While in a previous progcess it

resents great .
replaced 'by the

70

used without any further treatmentor becon-
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not, as in the previous processes, be lixivi-
| ated and does not contain an additional inert

10%

1. The herein-described process of manu-

-

‘aqueous solution to a high temperature in a
closed vessel
‘noxid and l’)y gitation causing the two
agents to act upon each other. ~ =
2. The herein-described process of manu-
, facturing formates, which cgnsists in making

an agueous solution of an alkali, heating the

| aqueous solution to a température above the

| boiling-point in a closed ‘vessel, admitting
thereto carbon monoxid, and by agitation 1
causing the two agents to act upon each other.

facturing formates, which consists in making -
an aqueous solution of an alkali, heating the

admitting thereto carbon mo--
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In testimony whereof wé have signed our

names to this specification in the presence of
two subscribing witnesses. -
' - JULIUS WEISE.
FRIEDRICH RIECHE.

_ ADOLF BARTH.
~Witnesses:
Franz HASSBLACHER, -
ErwinN. DippPEL.
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