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UNITED STATES

o _LUDWIG OTTO HELWILRS OE HAMLURG, (xLR‘«IAT\TY ASSIGNOR TO ICHT‘IIYOL

GEbELLSCHAFT CORDES HERMANNI & CO

SULFONIC ACID SALT AND PROCESS OF MAKING SAME
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SPECILB ICATIOI\T f@'rmmg' par’iz rm" Lettels Patenﬁ N O. 6'71 135, da,ted Aplll 2 1901
Apphcatmn filed Julyzl 1899, ‘aerﬂal No. 724:,713. (Spemmens}

J 0 a] L whom it :»%m; 00;@0@7*7@,

Beitknownthat I, Lupwia OTTO H _,LMDRS
a. sub]ec,la of the Gel man Emperor, 1681(11110'

- at Hamburg, in the German Emmre have | in-
5 venied certain new and usefullmprovemeuts
~in Sulfonic¢- Acid Salts of Alkaline Earthy

‘Metals and Metals Proper and Their Sulfonic
- Acidsand Processes of Making Same,of whleh
. the following is a Speelﬁeauon |

- Patentb Nos. 318,663 and 495,343 it has been

. disclosed that the sulfonized productobtained
- by the action of sulfuric acid on sulfureted

- hydrocarbons. and neutmlwed by means of
In the specifi- |

an alkali is soluble in water.

15
- cation of my United States Patent No. 525,734

I have furthermore set forth t.haut this qulfm]-ﬂ

ized product neutmllzed by means of alkalies
| their highly-acidic character (nhey combine,
for example, with nearly elﬂ‘ht per cent. of

~ consists of two eousntuenta%namely, of the
20 sulfonic-acid alkaline salts per se, soluble n

‘may be maintained in aqueous solution only
by the fmmelmthe f-mlfomc a,cld alkalme
salts. |

If the sulfomzed proauct obtamed by the
~reaction of SIﬂfU.IlC acid upon sulfureted

hydrocarbons is neutralized with the oxid,

‘hydroxid, or carbonate of an alkaline ear th

- 30 Or heavy melal, or if the salt of an alkaline

‘earthy metal or metal proper is added to the
solution of the sulfonized product which is

nentralized by means of an alkali, it yields a

precipitate which contains not onlv theabove-
mentioned sulfone-like bodies per se, insolu-.

35
ble in water, but alsc the total amouut of the

sulfonic aeids, as alkaline-earth or metalsalt,

respectively, since thesulfonicacidsobtained

by the reaction of sulfuric acid upon sul-

fareted hydrocarbons are formed with alka-
line - earth and heavy - metal combinations
 which are insoluble in water, as explained in
- the specifications of my Umted States Pat-
ents Nos. 624,027 and 624,028 and also in
German Patent No. 72,049,

From a careful mves‘bwautwn 1ecenbly per-
formed it has been proven that a considerable
part of the sulfonie acids is not precipitated
by alkaline earth and heavy metals and that
therefore thesulfonized productalsocontains
acids the alkaline-earth and heavy - metal
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By the speclﬁeabmns of the Um‘red States

water, and of sulfone-like. bodles per se, 1n-
soluble in water—and that these latter bOdleb |

_salts‘ of which are soluble in water.
acids and their respective alkaline-earth and
‘heavy-metal salts may be easily obtained if
the sulfonized product obtained from the re-

| action of sulfuricacid upon sulfureted hydro-
carbons is neutralized id an aqueous solution

.ﬁnally evaporating the filtrate. 1
tained sulfonic acids, which form soluble -

with the oxid, hydroxid, or carbonate of an
alkaline e
certain. time the liquid decanted from the

precipitate, then the acid in the solution set

free therefrom by precipitating the base, and
The s0-0b-

alkaline-earth and heavy-metal salts, arve dis-

tinguished by‘their high percentage in sul-

fm (they eontain wenemll} twenty-one per

'ceub of sulfur as against fifteen per cent. in

Lhembolubleploducb ) further, on accountof

calcium, while the product 111501111)1@ in wa-

ter onlv contains two and one-half per cent.

of caleiuw,) and, finally, on aceount of the
ca,pa,blhty of t,heu salts to convey substances

quantity into an aqueous solution than the
alkali salts, which correspond to the insolu-

..ble'allmhne earth and other metallic salts.

The acids, as well as theirsalts, furthermore
posses% strong reducing proper ties of such a

ear th or heavy metal and after a
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insoluble in water, such as cresol, infar larger
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capacily t_haut the salts with an easily-redueci-

ble base, such as the silver or mercury salts,

caunot be pmduced in a permanent form.

In view of the great importance these salts

‘would have in Lheu strong antiseptical and

bactericidal effect attempts have been made
to convert the acids in such a manner that

therefrom. In the course of further experi-

‘ments it has now been proven that the acids

viving soluble alkaline-carth salts will lose

-theu unsabmated character on treating the
same with oxidizing means and that thebe

oxidized acids will, “in fact, form permanentg

permanent metallic salts could be obtained =
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salts solublein water with heavy metals, even
with such metals the oxids of which are easily
reducible.

The following example mfly more fully elu-
cidate the pr oduetmn of the permanent silver
salt: One kilogram of the sulfonized product
obtained by the reaction of sulfuric acid upon

10O



; beefeld mmeral oil i3 dlssolved in dboub two-
" to three liters of water, and this solution at

~ a raised temperature is neutralized with car-

bonate of bariuam.
the brown-colored liquid is deeamed from

“the precipitate and evaporated to a small vol-

10

ume. The barium is precipitated from the
solution by means of the calculated guantity

of sulfuricacid and thefiltrate nowcontaining
heated for some
‘time with about 0.4 liter of commercial per-

the sulfonic acid in solution,

- oxid of hydrogen, {containing three per cent.

- H,0,.) Thecolor of theliquid, at first green,
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soon turns into a reddish brown. The solu-
tion of the oxidized acid is then evaporated.
The residual acid thus resulting forms a dark
brown syrup-like nearly odor ].eSb mass, which
1s easily soluble in water.

“Inorderto produce the silversalt, the aque-
ous solution of the oxidized acid.is neutral-
ized with argentic oxid or ecarbonate, then fil-

tered from the undissolved constituents, and

the filtrate dried by evaporation or other-
wise. The residual silver salt appears as a
brown mass, which is easily pulverized and
readily boluble in water. Further experi-

ments have shown that the same acid and

permanent metal salts will also result from
direct oxidation of the sulfonized produet,

which 1s obtained by treating sulfareted hy-

drocarbons with sulfaricacid. The aqueous

solution of such oxidation produect is then to

beneutralized by means of the oxid, hydroxid,

~or carbonate of an alkaline earth or heavy

metal and filtered off from the insoluble al-
kaline-earth or heavy-metal salts. The oxi-
dized acid is now directly obtained by pre-
cipitating the base from the soluvion. The
acld thus obtained and the salts resulting
from neutralizing the former fully correspond
to the products hereinbefore deseribed. If,
for 1nstance, chromic acid is applied as oxi-
dizing a,trenl} the process will be as follows:
One kllocrr'am of the sulfonized product re-
sulting From thereaction of sulfuric acid upon

a sulfureted hydrocarbon is dissolved in about

two liters of water, and to this solution is
gradually added an aqueous solution of about

Mifty grams of chromie acid and forty grams.
of sulfurie acid. After the chromic acid is

reduced the liquid standingabove the precipi-
tate 1s decanted off and mixed with milk of
lime in order to precipitate chromiec oxid and

orated toasmall volume. The sulfate of cal-

cium remaining in the solution is thereupon

precipitated by the addition of spirit, then a
certain quantity of sulfuric acid correspond-

‘1ng to the content of lime is added, again fil-

tered off frowm the separated calcium sulfate,
and finally the spirit distilled from the fil-

trate.
the free oxidized acid is neutralized with sil-

ver oxid. After the evaporation of the wa- |

‘salts, oxidizing the filtered solution,
free the sulfonic¢ acid by preecipitating the

“water,

“metal salts solublein water,

The aqueous solution now containing |

K T -671,_135

ter, which. is prefer ahly' performed in vacuo, 6%

‘rhe silver salt remains as a brown easily- pul-

“verizable residue, fully corresponding with
After cooling this mixture |

the p:oduu‘, obtained fwcmdmu to the flrst-
mentioned example. |

Having thus described my invention, what

Ieclaim as new therein, and desive to secure by

Letters Patent, is—

1. The process of producing wlfonm acids,
forming permanent metallic salts soluble in
water, which consists in neutralizing the sul-
fonized compound obtained by the action of
sulfuricacid on sulfureted hydrocarbons with
a suitable metallic base, filtering off the lig-

uid from the 111%01111)16 salts, o‘iullztnn the
filtered solution, setting free ‘rhe sulfomc acld
by precipitating the bd%e and evaporating
the filt ate to dwne% substa.ntmlly as de-
sceribed.

2. The process of producing permanent me-
tallic salts soluble in water, which consists
in neutralizing the sulfonized compound ob-
tained by the aemon of sulfuric acid upon sul-
fureted hydrocarbons with an alkaline-earth
base, filtering off the liquid fromn the insoluble
seitting

alkaline earth, neutralizing the filtrate with
a metallic base and evaporating the liquid to
dryness, substantially as described. |

3. The process of producing sulfonie acids,
forming permanent metallie salts soluble in
Whleh consists 1n oxidizing the sulfon-
ized compound obtained by the d,c,tum of sul-
furic acid on salfareted hydrocarbons, neu-
tralizing the oxidized produet with a suitable
meta,lhe base, filtering-off the liquid from the
precipitated insoluble salts, setting free the
sulfonic acid by precipitating the base, and
evaporating the filtrate Lo dryness, blletcLl}-
tially as described.

4. The process of producing permanent
which consists in
oxidizing the sulfonized compound obtained

th base, filtering off

fonic acid by precipi-
neutralizing the fil-
metallic base and evaporating

5. AS &4 new produet of manufacture, the

- herein- debembed sulfonic-acid salts, conmsh-—
ing of a metal proper and an oxldlzed sulfonie-
‘acid compound derived from sulfurered hy-
- drocarbons combined with

sulfuriec acid,

-whichsalts are of a brown color, soluble in wa-
ter and permanent in their solution.
f LUD \VIG OTTO HP_..LMERS
Witnesses:

ALEXANDER SPECHT,

E. H. L. MUMMENHOIY.
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by the action of sulfuric acid on sulfureted
hydrocarbons, neutralizing the oxidized prod-
-uet with an alkaline-ear
‘the liquid from the precipitated insoluble
salts, setting free the su.
- tating the earth alkali,
- trate with a
‘the liquid to dryness, sub%tcmtla,lly as de-
| seribed.

sulfuric acid, whereupon the filtrate is evap- |
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