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o all irhone it muay concern :

Be it known that we, Rorerr P, Cavverr
and Orno Lo Troosas, of Wilmington, in
the county of New Castle. and in the State
of Delaware, have invented a certain new
and useful Improvement in Processes of
Obtaining Boric Acid from Mixtures Con-
taining Borates. and do hereby declare that
the following is a full, clear, and exact de-
scription thereof,

Our invention relates to a process of ob-
taining boric acid from mixtures containing
borates. and relates particularly to a process
in_ which boric acid is combined with an al-
cohol and the resulting alkyl borate is vola-
tilized.

The object of our invention is to provide
a process for obtaining boric acid from mix-
tures containing borates, and particularly
mixtures of soluble salts containing the
same, so that said salts will be freed from
the horates and the borates may be used in
any desired manner for the production of
compounds of boron.

Further objects of our invention will ap-
pear from the detailed deseription thereof
contained hereinafter,

While our invention is capable of being
carried ont in many different ways, we shall
describe herein only certain ways of carvy-
ing out the same. and while it is eapable of
being nsed in connection with many differ-
ent types of apparatus, we shall describe
only one type of apparatus for use in con-
nection therewith and in the accompanying
drawings, in which—

The figure 1s a diagrammatic representa-
tion of an apparatus which may be used in
connection with our invention,

In the drawings, we have shown a jack-
eted still 1, having a steam inlet 1* and a
steam outlet 1* for heating the still. The
still is further provided with a valved filling
pipe 1° for methyl alcohol. a gage glags 19
and a vapor outlet pipe 2 which has an inlet
pipe 20 for air or steam. said pipe 2 being
arranged to deliver the vapor therefrom into
a rotary drum 3. having hollow trunnions +
and 44, carried tn syitable supgm-ts 5 and B»,
The drum 3 is adapted to be rotated by
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means of peripheral gears 6. meshing with
a gear 7 oon a shaft 8, passing through the
supports . and adapted to be dreiven from
any suitable source of power. The drum 3
has a heating jacket 9, adapted to be sup-
plied with steam through the hollow trun-
nion 4, which conneets with a steam supply
pipe 10, while the condensed steam is car-
ried off through a pipe 100, A manhole 10
in the drum 3 permits the entry and exit of
the solid materials for the same. The va-
pors from the drum 3 pass out through a
pipe 11, which is connected to a condenser
12, having an outlet pipe 13, leading to a
fractionating still 14, The still 14 has a
water inlet pipe 13% connected to the pipe
13, a draw-off pipe 13% and a vapor outlet
pipe 15 leading to a primary condenser 15°
having a trap return pipe 15° leading to the
vapor outlet pipe 15, and thence to a con-
denser 16, from which the condensed mate-
rials ave drawn off through an outlet pipe 17.

For example. onr invention may be car-
ried ont ax follows: A quantity of a mate-
vinl, which may he a mixture of a mnmber of
compounds, for example 700 of potassinm
chlorid. 1247 of sodium chlorid. 177 of so-
dium earbenate, 29 of sodium sulfate, 114
of borax and 4 of water, is mixed with a
quantity of hydrochlorie acid. or some other
acid, such for example as sulfuric acid. in
the drum 3. For this purpose, 100 parts of
said material may be mixed with 5.6 parts
of hydrochloric acid having a strength of
237 Bé. The mixture is slightly warmed,
while the drum 3 is rotated. in the presence
of an aleohol. for example methyl alcohol,
which has been distilled over by introducing
40 parts of methyl aleohol into the <till 1
and applying heat thereto. This converts
the borates into boric acid, and the methyl
alcohol combines with the boric acid to give
methyl borate. which is thereafter volati-
lized in the drum 3 and distilled off, to-
gether with the remaining methyl alcohol
and unchanged borie acid, and condensed in
the condenser 12, and subsequently conveyed
into the still 14.

If desired, the removal of the volatile ma-
terials from the drum 3 may be assisted by
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the 'nioction of a current of aiv or steam by
means of the pipe 22

There up(m. 5 ])ultﬁ of water are intro-
dueed to the still 14 through the pipe 134 in
order to hydrolyze the methyi borate and
Tiberate methyl alcohol and borie acid, after
which the methyl aleohol. together with any
undecompo=ed methvl borate, 15 distilled off
through the pipe 15 mnto the condenser 16
by the application of heat to the still 14, so
that the distillate may be vecovered from
the pipe 17, The agqueous solution of the
horic acid in the still 14 may be drawn off
by the pipe 13° and allowed to cool, s¢ as to
depogit. the boric acid erystals. The amount
of water added to ﬂle stitl 14 1s wsually in
the proportion of 23 gatlons of water to 100
gallons of the (hs‘nlld’ro contained thervein.
although the amount of water may be varied
somewhat according to the concentration of
the boron compounds in said distiliate.

While we have deseribed our invention
above in detail. we wish it to be understood
that manv changes may be made therein
without departing from the spirit of our in-
vention,

We elaim—

1. The process which comprizes removingy
the borate from a mixture containing the
same by liberating the borie acid from the
borate, adding a Jower monohydric aleohol

thereto, and  volatilizing the compound
fmmod w the aleohol and the borie acid.
The process which comprizes removing

]m howy m from a mixture of sodinm and
potass m salts containing the same hy 1ib-
erating the borie acid from the borate. add-
mg a lower monohydric aleohol thereto, and
volatilizing the componnd formed by the
alcohol and the borie acid,

3. The process which comprizes removing
the borate from a mixture containing the
sune by liberating the horie acid from the
bhorate, wil: ding m(th) aleohol thereto, and
volatilizing the compound formed by tha
alcohol and the borie acid.

4. The process which comprises removing
the horate from a mixture of soditm and
potassinm salts containing the sane by lih-
erating the horie acid from the horate, add-
ing methy] aleohol thereto. and volatilizing
the compound formed by the aleohol and the
borie acid.

The process which comprises removing
the borate from a mixture containing the
sane by liberating the borie ueid from the
borate. adding a lower monohyvdrie aleohol
ﬂmotu volatilizing the compound formed
by the aleohol and the boric acid, con(lvns-
ing the vapors thus produced. and hvdroty
ing the distillate.

i. The process whieh mmpns—(m removing
the borate from a mixture of xmhu]n and
potassitnm salts containing the same by Tib-
erating the horie acid from. the borate, add-
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mg a Jower monohyvdric alecoho! ther do, vol-
atilizing the compownd formed by the alco-
Biel and the borie acid, conden=ing the vapors
thus produced, and hydrolyvzing the distil-
Lute. .

The process which comprises removing
the borate from a mixture containing the
same by liberating the borie actd from the
borate, adding meth\l aleohol therelo, vol-
atilizing the (,mnponn(l formed by the alco-
hol and the borie acid. condensing the vapors
thus produced. and hydrolyzing the distil-
late,

S The process which comprises removing
the horate from a mixture of sodinm and
potassinm salls containing the same by lib-
erating tha horic acid from the borate, add-
ing methyl aleoliol thereto. volatilizing the
compound formed by the alcohol and the
borie acid, condensing the vapors thus pro-
duced, and 1\«110]\/,1110 the distillate.

9. The process w 111(11 comprises removing
the horate from a mixture containing the
sanie by liberating the borie acid from the
barate, adding a lower monohyvdric aleohol
thereto. volatilizing the compound formed
by the aleohol and the borie acid, condens-
ing the vapors thus produced, hydrolyzing
the distillate. and distilling off the aleohol.

10. The proces< which comprises removing
the borate from o mixtore of sodium and
potassium salts containing the same by lib-
erating the borie acid from the borate. add-
ing a lower monohydrie aleohol thereto, vol-
atilizing the componnd formed by the aleco-
hol and the borie acid, condensing the lem‘
thus produced. hydrolyzing the distill ate,
and Qistilling off the alcoliol.

The process which comprises removing
the borate from a mixture containing the
sime by Hiberating the borvie aeid from the
borute, adding nwethyl aleohol thereto, vol-
atilizing the compound formed by the alco-
hol and the horie acid. condensing the vapors
thus produced. hydrolyzing the distillate. and
distilling off the aleohol.

The process which comprizes removing
the borate from a mixture of sodium and
potassium =alts containine the same by lib-
erating the borie aend from the horate, add-
ing methyl aleohol thereto. volatilizing the
compound formed by the aleohol and the
borie acid. condensing the vapors thus pro-
duced, hydrolvzing the distillate. and dis-
tilling off the aleohol.

13. The process which comprises removing
the borate from a mixtare containing the
same by Dberating the borie acid from the
horate, adding a lower monohydrie aleohol
thereto, volatitizing the compound formed
by the aleohol and the borie acid, condens-
ing the vupors thus produced. hydrolyzing
the distillate, distilling off the alecohol. and
cryvstallizing ont the borie acid from the
residue.
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14. The process which comprises removing In testimony that we claim the foregoing
the borate from a mixture containing the we have hereunto set onr hands.
same by liberating the borie acid from the ROBERT P, CALVERT,
borate by means of the addition of another OTHO L. THOMAS.
5 acid and adding a lower monohydric aleo- Witnesses:
hol thereto, and volatilizing the compound . D. Hoprkixs,
formed by the alcohol and borie acid. S. L. ABrans,

- Copies of this patent may be obtained for five cents each, by dddressing-the “Coniiiissioner of Fatents,” -
o Washington, D. C.”



