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7 (fill "hon if n (ty ?on ?tern: 
3c it known that we, IRoi ERT. P. (A VFT 

and Orio L. Tito MAs, of Wilmington, in 
the conty of New Castle, and in the State 
of IDelaware, have invented a certain new 
and useful Improvenient in Processes of 
()btaining 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 fron 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 
tho orates and the borates nay be used in 
any desired manner for the production of 
colounds of boron. 

Further objects of our invention will ap 
pear from the detailed description thereof 
contained hereij) after. 
While our invention is capable of being 

carried out in many different ways, we shall 
describe herein only certain ways of carry 
ing out the same, and while it is capable of 
being used in connection with many differ 
ent types of apparatus, we shall describe 
only one type of apparatus for use in con 
nection there with and in the accompanying 
drawings, in which 
The figure is 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 glass 1 
and a vapor outlet pipe 2 which has an inlet, 
pipe 2 for air or steam, said pipe 2 being 
arranged to deliver the vapor the refron into 
a rotary dium 3. having hollow trunnions 4 
and 4", carried til suitable PE 5 and 5. 
The drum 3 is adapted to be rotated by 
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metns of peripheral gears (5. meshing with 
a gear 7 on a shaft S, passing through the 
Sipports 5, and adapted to be driven 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 connects with a steam supply 
pipe 10, while the condensed steam is car 
ried off through a pipe 10. A manhole 1() 
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 yapor outlet 
R 15 leading to a primary condenser 15 
laving a trap return pipe 15 leading to the 
vapor outlet pipe 15, and thence to a con 
denser 16, fron which the condensed mate 
rials are drawn off through an outlet pipe 17. 

For example, or invention ny he car 
rict out as follows: A quantity of a mite 
rial, which may l; a mixture of a number of 
compounds, for example 7()' , of potassium 
clloid. 12' of solium chlorid, 1 '', of so 
(lium carbonate, 2 of sodium sulfate, 11%, 
of borax and 4 of water, is mixed with a 
quantity of hydrochloric 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 
23° 36. The mixture is slightly warmed, 
while the drum 3 is rotated, in the presence 
of an alcohol. for example methyl alcohol, 
which has been distilled over by introducing 
40 parts of methyl alcohol into the still 1 
and applying heat thereto. This converts 
the borates into boric acid, and the methyl 
alcohol combines with the boric acid to give 
nethyl borate. which is thereafter volati 
lized in the drum 3 and distilled off, to gether with the remaining methyl alcohol 
and unchanged boric 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 injection of a current of air or Ste:iii) by 
leans of the pipe 2". 
Thereupol, S parts of Water are into 

duced to the still 14 through the pipe 13". in. 
order to hydrolyze the met layi borate : it 
lileiate retinyl alcohol and loric acid, after 
which the methyl alcohoi, together with any 
undecomposed methyl boate, is distilled off 
through the pipe 15 into the condensel 16 
by the application of heat to the still 14, s() 
that the distillate may be recovered fron. 
the pipe . The aqueous solution of the 
boric acid in the still 14 may be drawn off 
by the pipe 3b and allowed to cool, so as to 
deposit the polic acid crystals. The amount. 
of water added to the still 14 is stially in 
the proportion of 25 gallons of water to 100 
gallons of the distillate ('ontained the rein, 
although the actint of water may be varied 
somewhat according to the concentration of 
fic O} on componds in said distiliate. 
While we have described our invention 

above in detail. we wish it to be understood 
that any changes may be made therein 
without departing from the spirit of or in 
vention. 
We claim :- 
1. The process which coliprises 'e () viny 

The borate fron a fixture containing the 
s: le by iterating the Yoric acid from the 
lor:lfe, it ding a lower monohydric alcohol 
the reto, and volatilizing the compound 
for led by the alcohol and the polic acid. 

2. The 'ocess which coil prises renoving 
the (late fro) a lixture of s( )(in and 
potassi in salts ('ontaining the same by lily 

(i'a i!g the polic cit from the lorate. adi 
ing a () \\{ i Olholly clic alcohol the 'et (), and 
volatilizing the colound formed by the 
: ("()() : (1 to polic acid. 

3. The rocess which comprises 'eiloving 
the ())":lte from a lixture containing the 
sale y liberating the oric acid from the 
borate, idling ethyl alcohol the ret), and 
Volatilizing the confound for led by the 
a (roi () all the polic acil. 

+. The 'ocess which ('pises () wing 
the () 'at fro) a mixture of soil all 
potassi in salts containing the sale y lil)- 
(lating t: boric acil from the tute, add 
ing lethyl alcohol theret (), and volatilizing 
the coolid for led by the alcohol and the 
holic acid. 

5. The 'ocess which coprises removing 
the hoate from a mixture containing the 
sale y literating the polic acid fit the 
}()'ate, a diing a lower (nohyclic alcohol 
the ret), volatilizing the compound formed 
by the alcohol and the boric acid, condens 
ing the valo's this 'oduced, and hydroix z 
ing the distiliate. 

fi. The process which comprises removing 
the borate from a mixture of sodium and 
lotassill salts containing the sale y Jih 
erating the boric acid fron), the borate. add 
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ing a lower monohydric alcolhol thereto, Vol 
a tilizing the coloni formed by the alco 
io and the boric acid, condensing the Vapol's 
this produced, and hydrolyzing the listil 

fe. -- 

7. The process which comprises relihoving 
the borate from a mixture containing the 
sale by iberating the looric acid from the 
borate, adding inlethyl alcohol thereto, Vol 
a tilizing the conpound formed by the alco 
hol and the boric acid, ("Ondensing the vapors 
this produced, and hydrolyzing the distill 
late, 

S. The rocess which comprises renoving 
the borate fron a mixture of sodil in and 
potassi in salts containing the same by lil 
erating the oric acid from the loitate, add 
ing methyl alcohol thereto. volatilizing the 
compound formed by the alcohoi and the 
holic acid contensing the vapors thus pro 
duced, and hydrolyzing the distillate. 

9. The process which comprises renoving 
the borate from a lixture containing the 
same iv. liberating the boric acid from the 
b(late, adding a lower nonohydric alcohol 
the reto. Volatilizing the compound formed 
by the alcohol and the boric acid, condens 
ing the vapors thus produced, hydrolyzing 
the listill: i.e. and listilling of the alcohol. 

10. The process which comprises removing 
the borate frol) a lixture of sodium and 
potassium salts containing the same by ib 
erating the loric acid from the borate, add 
ing a lowe' onohydric alcohol thereto, vol 
:tilizing the cond formed by the alco. 
hol and the orie ('i, condensing the vapors 
this produced, hydrolyzing the distillate, 
and distilling off the alcohol. 

11. The process which comprises renoving 
the borate fro) a mixture containing the 
s: { i v iie': ting the holic acid from the 
iO'tte. a titling (ethyl alcohol the reto, vol 
a tilizing the cinct ind formed by the aco 
hol and the loric acid, condensing the vapors 
this 'oduce (l, hy' ('elyzing the distillate, and 
distilling of the aeolol. 

12. The recess which comprises ennoying 
the locate from a lixture of sodium and 
potassil salts containing the same by lib 
eating the polic acid from the orate ad? 
ing methyl alcohol thereto. volatilizing the 
compound foiled by the alcohol and the 
boric acid, condensing the vapors this pro 
cticed, hy' ('olyzing the distiliate, and dis 
tiling of the alcohol. 

13. The rocess which col) prises removing 
the borate frol : ixttire containing the 
sale ly' liberating the boric acid from the 
(late, adding a lower ionohydric alcohol 

the reto, volatilizing the compound formed 
by the alcohol and the boric acid, condens 
ing the yello's this produced, hydrolyzing 
the distillite, distilling of the alcohol, and 
('Irystallizing () it the holic 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 our hands. 
sane by liberating the boric acid from the R()IBERT. P. (AWERT. 
borate by leans of the addition of another ()TIO . T()MAS. 

5 acid and adding a lower monolhydric alco- Witnesses: 
hol thereto, and volatilizing the compound (i. D. Ior KINs, 
formed by the alcohol and boric acid. S. L. ABRAMs. 

- Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
a Washington, D. C." 


