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SEhis inyention relates to a process for produc 
ing tanning Substances. 

Hitherto it was a known to use Sulphite waste 
lye as an additional tanning substance for So 
called pseudo-tannings. 
such lyes, likewise merely as an additional tan 
ning substance, consists in liberating the lyes 
from lime salts and iron by an acid treatment 
and to convert them into a commercial product 
by extracting them and concentrating the extract, i. 
Moreover, a genuine tanning substance is known 
made from, dry, dust-like waste lye by condensa 
tion with formaldehyde, sulphonation and neu 
tralization; this substance is used as tanning 
agent without further additions. In all processes, 
the tanning effect of the ligno-sulphonic acids is 
used to a slight extent only and a recovery of the 
sulphur combined with the lignin was not pro 
vided. - 

The main object-of-this invention is to pro-20 a e 
vide a process for producing tanning substances 
from-sulphite cellulose waste lye or the residue 
thereof; wherein the tanning effect-of-the-ligno 

-sulphonic-acids-is' utilized practically in a com 
tiplete manner. 
s: A-furtherebject of this invention-is-te-provide 
a process for proditieing tanning-substainees-of 
-the-class-referred-to-labeve, wherein-the-sulphur 
combined-with the ignin -is recovered. 
is Another object of this-invention is to provide 30 

: a-; process for producing tanning Substainees' of 
it the elass; referred to above, wherein the-tanning 
v. Substances obtained<represent-a-means-or-agent 
is. Which cara be-used by themselves, that is Without 
; : any other...additional.chemical-agents, for i-tan 
sining purposes. 

A further object of this invention is to provide 
a process isfor producing! tanning. Substances of 

...the class referred to above, wherein besides these 
tanning-Substaaees, other:-valuable. Substances, 
Such as hydroxy- ...and alkoxy-aldehydes, espe 
cially vanillin, Sugar-acting as a -Feducing- agent 
and organic acids, are obtained as -by-products. 
-i. Gother: objects--and. advantagess of this sinven 

::tion.will be apparent from the following: descrip 
stion. 
We have foundithat when a sulphite-cellulose 

- waste lye: or, its residue...is carefully treated with 
alkali at a temperature.below 100°. C., the sul 

siphonic groups: are: disengagedisfor 3 the greatest 
Spart from the Salts of the ligno-Sulphonic acids 
i while phenolic OHargroups are introduced, with 
a concurrent enlargement of molecules sowing to 

- a simultaneous reondensation.'...The tanning sub 

Another utilization of 
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theiseaction product:by dollable decompositions of 
the alkali-SaltSaWith acids, are solubleinwater. 

espeoceSS:aceOrding to this: invention, is there 
reparticularly advantageous in that it directly 
elds tanning Substances in a very simple:man 

.:her, Said:Substaaces: being easily soluble inwater 

... 2nd in Strong: acids. 3. Such substances...carabe 
eignployed for tanningspurposes according to usual 
methods. Without: any after treatment. 

l0 : Thesitainning substanges; are obtained...by-de 
rigeoniaposition of thegalkali Salts: with acids, from 

ti, ther reaction product: which accumulates; sowing 
to: the effect: of alkali, gas; a dark-brown; ;thick 
:liguid. at the Said tenaperatures. C:Sincessodium 

l3. Chloride salts. Outeither:tanning substances:the 
i: Feaction products:is preferably treated with hy 
sidrochloric acid, whereby the alkali, salts of the 
'compounds of the tanning substances are de 
Composed and, the liberated, tanning Csubstances 

precipitated:by, the Sodium chlorides formed. 
E 5These: tanning; substancessare insolublesias the 
scold, but easily and practically, completely, solu 
ble in the heat and: after having been dissolved 

- in the heat, they remain in a dissolved state-even 
25. When:cooled down. Since...in this seareful treat 
: ment; theiSulphonic groups; are: diseagaged for 
is the greatest part from:sthe salts of the ligneisul 
phonic acids...and a mixture with the alkali salts 

... of the compound of tanning substances isformed, 
3 all; Sulphur, compounds of: organic: character are 
iseOntained in aisyery; reactive form in this mix 
iriture. By they action of acids,they are destroyed 
almost completely and gaseous sulphur dioxide is 

-obtained. The latters;may be: directly, supplied 

5 

8-ite a cellulose manufacturing plant. 
For example, the residue of sulphitewastes lye, 

Ethickened to 30 Baumé, is, heated to a tempera 
3ure of 60., to 280°: Cii and while stirring mixed 

: With:40 rparts: of waste; lyes by volumes (pers;100 
40 parts) of Solids, NaOH, or with an: equivalent 
samount of caustic 'soda Solution and then well 
3 stirred in the heat with admission of air; for sev 
eral hours. Then, while stirring continues; the 
Solution: is: neutralized by: adding: hydrochloric 

45 acid drop by drop; the escaping SO2 is collected 
... and the tanning: Substance: agglomerates when 
sheated for a longer: time,is and ; precipitates in 
s:form of Small grains: which may be filtered coffin 
"...the cold, and xiare:Washed; Adried... and pulverized. 

50 t. About 60 tonTO perieent; oftaraningsubstance, 
scalculated on: they organic idryi:Substance of...the 
- initial material are...thus obtained. Similar...re 
to Sults.a.resobtained by heating,130 parts of spruce 
a wood. Sulphite. Waste lye of 34.2: Bauméa, with:67 

- stances obtained-by-this carefull-treatment from 55 parts of strong 60-per- centalye, or 128-parts of 

  



3 
beech-wood sulphite waste lye of 33 Baumé with 
40 parts of solid caustic soda at 90 to 100° C., 
while stirring, for 6 to 8 hours. 
The obtained tanning substance can be used 

by itself, without addition of other Substances, 
for tanning purposes and is practically com 
pletely soluble in warm water with a yellow 
brown color. The solution has a pH-value of 3 
to 4 and may be used according to the usual tan 
ning prescriptions. The tanning substance is ab 
sorbed almost completely by the normally treated 
hides. The leather obtained is light-brown, has 
a slightly aromatic Smell, good strength, and Soft 
quality. 
A further advantage of our process consists in 

that owing to the careful low temperature treat 
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ment with alkali, not only the tanning Sub 
stances of advantageous properties, but other 
valuable products can be obtained in the course 
of this process. These products are destroyed 

... completely or for the greatest part, if tanning 
... substances are obtained from Sulphite waste lye 
- by a more intensive action of alkali. Such by 
"...products are, first of all, hydroxy- and alkoxy 
- aldehydes, especially vanillin, as well as Sugar 
... acting as a reducing agent, and organic acids. 
3.Hydroxy and alkoxy-aidehydes are obtained 
...from the mother liquor remaining after the sep 
aration of the tanning substance, according to 
methods known per se, e. g. by extraction with 

i... organic solvents or by steam distillation, a re 
... maining solution rich in reducing, sugar-like 
: substances and organic acids being obtained. 

..In order to avoid loSSes of hydroxy- and alk 
..oxy-aldehydes When separating tanning sub 

- stances from the mixture obtained by an alkali 
...treatment of the sulphite waste lye or the like 
- at relatively low temperatures, acid, preferably 
hydrochloric acid, is added in such an amount 

... that only bisulphite and a small quantity of 
:...free Sulphur dioxide are formed in the acidified 
- mixture, whereas the presence of free mineral 
acid is avoided, since such acid would decom 

... pose the bisulphite compounds of the hydroxy 
- and alkoxy-aldehydes split off from the lignin 
'... in the Secondary reaction, and Would result in 
... a separation of the aldehydes together with the 
tanning Substance in insoluble form. . The acidi 
ification of the mixture for separating the tan 

amounts of highly reducing, 

: ning Substance is therefore only carried to a 
- pH-value of 5. Only after the separation of 
;: the tanning Substance has occurred, the solution 
R. should be further acidified. If, for instance, an 
... extraction process is used to obtain the alde 
hydes, the mother liquor deprived from the tan 

...ning Substance, is adjusted to a pH-value lower 
than 5, preferably to a pH-value between 2 and 
3. Before, or after, the aldehydes are obtained, 
the solution may be evaporated and the mineral 
SaltS, normally sodium chloride, may be obtained 
by crystallizing and centrifuging or the like. 

. The separated salts may be used as tanning 
Salts. 
The residue which may be concentrated by 

... evaporation at a Suitable pH-value such as a pH 
... yalue of 5, represents a rather thick liquid of 
greyish-brown color, which still contains large 

Sugar-like sub 
stances, as well as various Organic acids and may 
be employed as a reducing agent for technical 
purposes, for instance to reduce metallic salts 
in galvanic processes, manufacture of dyes, vat 
dyeing and So On, and can Substitute the Sub 
stances, such as glucose, hyposulphite and the 
like, used heretofore in these domains. 
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The process according to the invention has 
therefore the advantage of a practically com 
plete utilization of the sulphite. cellulose waste 
lye, since the following substances are obtained: 

(a) A practically completely Soluble tanning 
substance representing 60 to 70 per cent. of the 
organic dry substance of the Sulphite cellulose 
Waste lye or its residue, which Substance may, 
under normal tanning conditions, be employed 
as the only tanning means in the process. 

(b) A large part of the sulphur contained in 
the initial material, particularly of the organ 
ically combined Sulphur, in the form of Sulphur 
dioxide. 

(C) A mixture of hydroxy- and alkoxy-aide 
hydes, Which may be further decomposed ac 
cording to known methods. 

(d) Solid alkali metal salts formed from the 
reagentS used in the proceSS, which Salts may 
be used as tanning Salts. - 

(e) A liquid reducing agent of high effect. 

Eacamples 
(1) 125 parts by weight of a thickened sul 

phite spirit residue containing 32.4 per cent. or 
ganic dry substance, are treated at normal tem 
perature in a kneader with 40 parts of solid 

30 

caustic Soda. Which are gradually added. By 
proper control of the alkali addition, a tem 
perature of 90 to 100° C. is reached which is 
maintained throughout the following 6 to 8 
hours. During that period, the mixture is be 
ing stirred and becomes thicker and darker. It 
is then diluted with water in the amount of one 
third of the volume, whereafter a pH-value of 5 
is adjusted with hydrochloric acid, the disen 
gaged tanning substances are filtered off and 

40 

washed in the cold with 0.5 per cent. hy 
drochloric. acid and thereafter . With Water. 28 
parts by weight of a dry tanning substance are 
obtained. The mother liquor remaining from 
the filtration is mixed with the Washing liquid 
and heated, while the escaping Sulphur dioxide 
is collected. From the remaining acid solution, 
in which the pH-value is adjusted to 2-3, the 

50 

hydroxy- and alkoxy-aldehydes liberated from 
their bisulphite compounds are obtained as yell 
low oils by known extraction methods with or 
ganic solvents (chloroform, ether, methylene 
chloride - and so on). The yield amounts to 3 
parts by Weight. The aqueous Solution is then 
neutralized with alkali and concentrated by 
evaporation to Such an extent that the dissolved 

f 
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Sodium chloride is precipitated. There remain 
18 parts by Weight of a liquid which may be used 
as a reducing agent. 

(2) 130 parts by weight of a thickened spruce 
Wood Sulphite Waste lye containing 34.7 per cent. 
organic dry substance are stirred at the condi 
tions of the Example 1 with 67 parts by weight 
of 60 per cent. strong lye at 90 to 100° C. for 
6 to 8 hours, and the resulting mixture is worked 
up a cording to Example 1. The yields amount 
to 30 parts by Weight of tanning substance, .5 
partS by Weight of a mixture of aldehydes, 20 
parts by Weight of a reducing agent. . . . 

(3) - 128 parts of a thickened beech-wood sul 
- phite waste lye containing 38 per cent. of or 
ganic: dry Substance are stirred at the conditions 
of Example 1. With 40 parts of solid caustic soda 
at 90 to 100° C. for 6 to 8 hours. By further 
working up the resulting mixture according to 
Example 1, 31 parts by weight of a tanning sub 
stance, 8 parts by Weight of a mixture of alden 
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hydes, and 18 parts: by: Weight: of a reducing 
agent are obtained. 

In order to separate the tanning, substances 
from the solution diluted with water, relatively 
large amounts of mineral acids are consumed in is this process, irrespective of the particular. con 

...ditions. maintained in the alkali treatment, since 
...the entire amount of alkali subjected to the re 
action must be combined with the acid, before 
compounds. 
the tanning substances from the solution-under 
conditions that will enable us...to save, a consid 
erable amount of mineral acid, with concurrent, 

However, it is possible to separate 

of valuable compounds. 
For this purpose the diluted Solution resulting 

from the treatment of the Sulphite waste lye or 
its residue with alkali is subjected to a satura 

s:II in the preliminary separation, may be used as 
: a 3 Wai hing:...means: or, as, an: additional Washing 
... means.: due to its content of carbonates, bic: 
bonates; and, Saponine-like Substances. 
In the claims, the expression “concentrated 

caustic alkali,' when not; otherwise. Specified, is 
intended to define concentrations...in the order 

...the tanning substance is liberated from its alkali 10::given in the examples)::per, 100: parts of:Sul 
phite cellulose waste lye of about 30, Bé. . . 
The expression “sulphite celluloses waste:lye' 

is in the claims is intended to define a concentrated 
- - - - - - twastellye of about 30°. Baumé including, Waste 

partial recovery of the excessive alkali in form 15:lye:residues which remain-after the extraction of 

tion with carbon dioxide or gases containing 20 
carbon dioxide, before the tanning Substances 
are liberated by the acid treatment. The proc 
ess is preferably carried out So that the satura 
tion with carbon dioxide is effected in two stages 
by introducing first carbon dioxide, until a pH 
value of 9 is attained; in this stage substantially 
Sodium Sulphite and Sodium sulphate are pre 
cipitated together with slight amounts of soda. 
After separating the mixture of salts (fraction 
I) the saturation with carbon dioxide is con 
tinued in a second stage, until a pH-value of 
about 7.5 is reached. A mixture of bicarbonates 
with Some Soda precipitate is thus obtained, 
Which includes at the same time a considerable 
amount of Saponine Substances of high lather 
ing power, (fraction II). 
By the described Saturation with carbon di 

Oxide and the preliminary separation of the 
precipitated salts, about two thirds of the alkali 
present are removed from the solution so that 
the amount of mineral acid necessary for com 
plete combination with the remaining alkali will 
be only One third of the amount required other 
Wise. After elimination of the Salts formed in 
the reaction, the solution still contains the alkali 
compounds of the tanning substances, and, 
especially when working up beech-wood, consid 
erable amounts of Sodium acetate. For liberat 
ing the tanning. Substances, the solution is now 
acidified, preferably up to a pH-value of 3.5 in 
a manner knoWn per se. The acidification may 
be effected by mineral acids, such as hydro 
chloric, Sulphuric or phosphoric acid. The use 
of Sulphuric or phosphoric acid to liberate the 
tanning Substances from their alkali compounds 
is particularly advantageous, since in such a case 
the liquid which is obtained, after the precipi 
tated substances are filtered or centrifuged off, 
may be subjected to a distillation, if desired after 
being strongly acidified once more, in order to 
obtain acetic acid in the distillate. 
The carbon dioxide required in the course of 

the process for Saturation and preliminary sep 
aration, is available in large quantities in paper 
mills and cellulose factories. There, the sulphite 
Waste lye to be Worked up accumulates, since in 
the manufacture of the waste lye of calcium 
bisulphite from line Stone and Sulphurous acid, 
this lye being used for disintegrating purposes, 
carbon dioxide escapes from the lye-towers as 
a waste gas. The mixture of Sodium Sulphite 
and sodium Sulphate, accumulating as fraction 
I can be returned into the process by admixing 
this mixture of salts to the water in the lye 
towers. The mixture accumulating as fraction 
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Spirit or the like. 
What. We claim is: 
1. A process for producing tanning Substances 

from sulphite cellulose waste lye, which:gom 
prises treating said waste lye in forms of a con 
centrated liquor of about 30 Bé. With concen 
trated caustic alkali solution containing at least 
60 per cent of alkali hydroxide, maintaining the 
alkaline solution under atmospheric pressure at 
a temperature ranging from 60 to 100° C. for 
several hours, precipitating from the alkaline 
Solution the tanning substances Which formed 
during said treatment by addition of hydro 
chloric acid in an amount imparting a pH-value 
of about 5 to the resulting liquid, and removing 
the tanning substances from said liquid. 

2. A process for producing tanning Substances 
from sulphite cellulose waste lye, which com 
prises treating said Waste lye in form of a con 
centrated liquor of about 30 Bé. with caustic 
alkali in a ratio of about 30-32 parts of caustic 
alkali, calculated as Solid alkali hydroxide, per 
100 parts of said concentrated liquor, said liquor 
containing from about 30-38 per cent of dry 
organic substances, maintaining the alkaline 
solution thus formed under atmospheric pres 
sure at a temperature ranging from 60 to 100° 
C. for several hours, precipitating from the alka 
line solution the tanning substances formed 
during the treatment by addition of hydrochloric 
acid in an amount imparting a pH-value of 
about 5 to the resulting liquid, and removing 
the tanning substances from Said liquid. 

3. A process for producing tanning Substances 
from sulphite cellulose Waste lye, which com 
prises treating said Waste lye in form of a con 
centrated liquor of about 30 Bé. with concen 
trated caustic alkali at a temperature ranging 
from 60 to 100° C. for several hours under at 
mospheric pressure, precipitating from the alka 
line solution the tanning Substances formed dur 
ing the treatment by addition of hydrochloric 
acid in an amount imparting to the resulting 
liquid a pH-value of about 5, removing the tan 
ning substances from said liquid, adding more 
acid to bring the pH-value of the liquid to 2-3, 
and extracting therefrom the hydroxy- and al 
koxy-aldehydes present therein. 

4. A process for producing tanning substances 
from sulphite cellulose Waste lye, which com 
prises treating said waste lye in form of a con 
centrated liquor of at least 30 Bé, with con 
centrated caustic soda at a temperature rang 
ing from 60° C. to 100° C. for several hours, 
saturating the alkaline Solution with carbon di 
oxide in two stages, introducing the carbon di 
oxide in a first stage until a pH-value of about 
9 is reached in the solution, separating from the 
liquid the formed mixture of Sodium sulphite, 
sodium sulphate, and sodium carbonate, then 
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... introducing carbon dioxide in said second stage 
until the pH-value reaches about 7.5, separating 
from the liquid the formed carbonates, bicar 
bonates, and saponine-like Substances, there 
after acidifying the liquid for precipitation of . 
the tanning substances and separating the same 
from the liquid. - 

5. A process according to claim 4, wherein the 
caustic soda is added in form of Solid NaOH in 

... a ratio of about 30-32 parts to 100 parts of the 
concentrated liquor. 

6. A process according to claim 4, wherein the 
... caustic soda is added in form of a concentrated 
solution of at least 60 per cent NaOH, in an 
amount of about 30-32 parts of NaOH for 100 
parts of concentrated liquor. 

MICHAEL MANGOD. 
HILDA NEUBER, . . . 

Administratria of the Estate of Frite Neuber, 
Dececised. 
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20 

8 
REFERENCES CITED 

The following references are of record in the 
file of this patent: 

UNITED STATES PATENTS 

Honig -------------- May 6, 1941 

  


