:ﬂo. 887,266. - . . . PATENTED*MAY].Z,].QOB
. - H.PADLING.
~ PROCESS FOR CONCENTRATING NITRIC ACID.

APPLICATION FILED AUG. 18,1908,

-
'
1
—— '
—_— - - gn
e :
e
L o e el
-
L W
'
. A
il E———-
@ e
i
- -
'
el
. .
—— —
I
. -—
ety s i
. .
EnE— Spblmlaleh — .
L ———
——— =
el T
. .
S —ey ——
A
-

—l-—lr-—l-vl-i—lr

o Tk Pyl A TeTTER



L & Mt R "'-"‘q""-""ﬂhi T '1""*"'“"""‘ A, TR TR YT, f"""-,.f"".':‘“"'{"

Applicaticn filed August 15,

TT“ T Ty (NI A PIRTOG TR A PINRO RS TL @ h  s  4  sd
-' B 1 > i L Py 4 i M ' ; e e RRRY, 1"_:. L a oy : o
"‘ . ) .51.1*"‘1 ” ;m,_..-*J ._....JIt_... ..a,”{__..iq-‘.. ..dl“.a_.. JLL‘* :E'm_.j ._fl._ 1 _..;’k... b, Ji_la.{.f-h_,. M .,_.'L:... “:n.\_,r; .A"FJ-- LY R "‘_./‘_-m-—n -
| Hf&RT%Y PAPLING, OF GL; EMICIDOHBEN, GERMANY, ASSIGNOR TO THE iR "E OF SALPETER-
I w? LINDUSTRIB-GESELLECTIAFT G, . B. I, OF GBLSENKIRCHEN, G mmw
PROCHAE 0D CONCENTRATING NITRIC ACIL.
“-“‘Q'G.. a87,8086 Specification of Letters Patent. Potented BMay 123, 1808,

1666, Serial No. 330,387,

To all whom 1t may concern:
Be it known thfa,t 1, Hanrry Fart ING, &

_sub ect of the German Km peror, an d resicent
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Attempts have bheen made to concentrate
agqueous nitvic acid-by subjecting 1t o a sort
eleetrolvsis with a view to coxngentrating
it ot the anode or po.._,;m.v pole; bub it has
been ascertained bv curate v'nuhnem
that the increass 1n {10 contration obtained
in such case ondy smounted Lo o stignl per-
centage over the original concentration,
while by mmmumw the clectrolyais the acid
under treatment beecame decomposed, that
s to say, converted into oxygen and mitrie
oudu

Acid, of which the following is a speci-

The present inventicn relates to ";} FOCESSES
of this nature, and 1f is such ﬂ 1 anv desired
degres of f*o*am,,ﬂtmtw ol m MONo-

, 1D Ul
hydratic acid (1INO,), can. be wi) tmwd

Tbe, invention eonsists, broadly, il Pass-
g the nitric oxids, & ormed at Um cothode or
negative pole by electr olyzing the agueous
nitric acid to be e.zonce%mm& into the acid
surrounding the amote or *msﬂ;l v pole,
where they rhssohfe and are omdlmd by t the
oxygen generated at the mom 50 as to form
nitric acid, thus increasing the concentration
of the anode compartment.

Other features will be underst 0 ood from the
following description, reference being had to
the accompanying ({ m:‘mg} wiiich 18 a dia-

erammatical view of an appuaratus adapted
for effect ting the new }‘“1 0COSS. |
The gpmmt s repry osented  consists, in

substance, of & U-tube a, b, a cross tube ¢
estabLsiung ommunication _'E;}e.t-we-f-_e.n the
two legs th@moi and in such a manner that
one end of this tube {“imﬂdb _LMG the 1131 OTIOT
of the leg @, as shown, a feed tube f, and
drain cocks a and F. ¢ is the anode and &
the cathode.

The operation of this device is as :ful*ow*
At the beginning of the process such an
amournt of the acid to be concen! X ated 18 sup-
plied to the Hﬂnm{]ua that the levels of the
liqmd are just ‘above me clecirodes ¢, d, or

early so. Iler :u on G}Luti ¢ current ; 15

o |

p&ssed throught 1.,:,16 b _,nd rith the result | drop into the leg e.

L SULTO UL

1 tain amount of mu*i( O‘-iidﬂ,,
rated Trom

| that at the anode ¢ oxveen is formed, while 55

at the cathode d nitric oxids are generated.
The latter pass through the tube ¢ mto the
ieg ¢, wiluﬂ thevy dissolve in "‘h{: nitric acid
ing the anode, so as to be converted
into nitrie acid by the action of the oxyoen. 60
set free at the 1.110(:1{1 After 1 the leg a@ &
suitable or desired ([wm of concentration
has been obtained, then the dilute nitric acid
contamed in the i wﬂ' b is discharged through &
cock . - "{his acﬂl which still contains a cer-
1s thus sepa-
concentrated one.
It will be seen that in this way it is possible
to produce an aecid free of n mm oxids and 1
QLN (lﬂbllﬂd concentration, and without the
NeCes "311_1‘}7 of anv extra manipuiations. 'The
said dilute acid may be got vid of the nitric
oxids, (;0111“11"181 ‘[ili‘lf‘lu, by heating it, and
may be wmnduct ( to 1ts original de oree Of
”@{‘immmhfm by distitling it. Precaution 7
%lmu]d be taken that on ‘he one hand the
degree of concenty fm(m at the cathode be-
wﬂw not s¢ low, and that on the other hand
the current strength <~rrmim ed be not so
111 h, that hydmﬂeﬁ 13 fmmea on the con-
tlﬂl 37 the mode of working must be such that
only nitric dioxid and nitric oxid are set free.
The acid to be concentrated should by
preference be subjected to a preliminary sat-
uration with nitric oxids in order that ‘thers
may be some oxidizable matter for the oxy-
oen formed at the cathode, the object being
£ prevent such oxyg en from escapImg, .
9% muw‘h the tube ¢, toward the L&ﬂmde in
case the nitric acid at the latter be not vel
saturatetl with nitric oxids to a aubreﬂ sufii-
ient to enable these to escave, owing to their
wnmmm toward the imoda, in the manner
deseribed.  To aid in the i oduction of nitrie
oxids the lee b may be heated a little.
7t has been found ﬂmt it 13 advamageous
to umdum the nitric oxids into the acid, sur-
rounding the anode, noi in their gaseous con- -
dition, but in o ﬁqudjed state, becauses 1 the
s iter mﬁdnmﬂ they re ’muiv mix with the
1{_5 ml at the anode, whereas gaseous nitric
oxid is found to dissolve therein but with a
relatively great dl”i@ulujf in view of 'this
fact 1t 1s mlvantaz.‘u s 10 provide a cooling
device 4 of any suitable construction, which
the mitrie oxids on thewr p passAZe aimw tha
tube ¢ ave caused (e Das s through 80 as {0
it is of advantage n
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this case to maintain the leg b at a constant | into the acid surrounding the anode, substan-
temperature, such as some 30 or 60 degrees tially as and for the purpose specified. =
centigrade. | - 2. The herein described process, consist-
© The chemical reaction accomplished in ef- | ing in electrolyzing aqueous nitric acld, lique- -
5 Tecting the described process may be ex- | fying the nitric oxids originated at the cath- sg
~ pressed by an equation such as the tollowing: | ode, and in passing such hiquefied gases into

- - BTN | the acid surroundine the anode, substan-
- MO +HH,0=2HN 0,3' tially as and for the Eurpose set forth.
N,O; is set free at the cathode, while H,0is | In witness whereof I have hereunto signed
10 taken from the acid under treatment, this | my name this 23rd day of June 1906, in the o5
acld being an aqueous one, as stated. presence of two subscribing witnesses.
What is claimed is: S S  HARRY PAULING.
1. The herein described process, consisting Witnesses: - ' |
1n electrolyzing aqueous nitric acid and pass- | - HeNry Hasper,

: 15 Ing the nitric oxids, formed at the cathode,| @ WorLbpEMAR Hauer.
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