
Patented May 26, 1953 2,640,052 

UNITED STATES PATENT office 
ALKALI-LGNN TANNING ACENTS AND 

IVETHOD OF PREPARATION 

William B. Stoddard, Jr., Hamilton, Ohio, as 
signor to The Champion Paper and Fibre Com 
pany, Faitori, Ohio, a corporation of Ohio 
No Drawing. Application July 25, 1950, 

Serial No. 175,886 
(Cl. 260-124) 8 Claims. 

1. 
This invention relates to tanning compositions 

derived froin the spent liquors resulting from the 
alkaline digestion of wood in the manufacture of 
wood pulp and to a method of preparing the 
Same. Specifically the invention relates to tan 
ning agents prepared from alkali-lignin as here 
inafter defined. Many proposals have been made to prepare 
tanning agents from “lignin.' The term “lignin' 
unfortunately has been used loosely to cover both 
the material as it occurs in combination with 
cellulose in wood and other natural products, 
and the lignih compounds separated from wood 
and the like, such as those formed in the process 
of naking pulp. iihese lignin compounds vary 
considerably in composition and properties de 
pending upon the method of Separation en 
ployed. 
ior example, the lignin compound occurring 

in the usual spent acid sulfite liquors is present 
there as a calcium lignosulfonate; it is soluble 
in acid solutions but is precipitated gy lime and 
is infusible. 
Another form of lignin, sometimes referred to 

as acid ligain, is the residue left when Wood is 
subjected to an acid hydrolysis or is “sacchari 
fied' by treatinent with strong sulfuric or hy 
drochioric acid. Acid lignin is insoluble in acid 
Solutions, insoluble in ciute alkalies and is in 
fusible. 
Sone of the ignin products derived for the 

Spent liquors of the wood pulp industry have a 
certain degree of usefulness in the leather in 
dustry, but to the best of my knowledge, no suc 
cessful tanning agents have been prepared here 
tofore except those fro: Waste liquo's from the 
Sulite process, and these are all used as supple 
Silents or extenders to the natural vegetable tarns 
Such as those extracted from oak, chestnut, que 
bracho, Wattle, etc. 
One object of this invention is to provide tan 

ning agents derived fron the spent black liquors 
from an alkaline digestion of wood or other forma 
Of igno-gellulose. 
Another object is to provide tanning agents 

from Spent alkaline liquors of the wood pulp in 
dustry that Coripare favorably with the better 
commercial natural vegetable tanning agents. 
Another object is to provide a method of pre 

paring Valuable tanning agents from alkali 
ignin, 
The raw material for the present invention is 

what may be terred "alkali-lignin.' By alkali 
ignin. I near the lighini derivatives foiled When 
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2 
jected to hot alkaline digestion usually under 
pressure. It is present in the spent black liquor 
resulting from pulping wood by, for example, the 
soda process, the sulfate or kraft process, and the 
alkaline sulfite process. Although there may be 
some more or less minor differences in the Spe 
cific constitution of the alkali-lignins, depending 
on whether they are derived from the soda, sul 
fate, or the aikaine sulfite process, I have found 
that all these alkali-lignins may be used as start 
ing materials for the present invention. 
The alkali-ligrins as herein defined are soluble 

in 2% sodium hydroxide at room temperature. 
They may be precipitated by the addition of an 
acid or acidic material to the spent black liquor 
from the aforementioned alkaline pulping proc 
esses. The precipitated alkali-lignins melt gen 
erally at a temperature in the range of 160 to 210 
C., depending upon the aikaline cooking process 
employed, the species of plant cooked, and the 
recovery cycle. Alkali-lignins will generally have 
an ultimate analysis of 64.5% to 68% carbon, 
5.5% to 6% hydrogen, and a methoxy content of 
frog 11% to 20%. The alkali-lignins correspond 
in general to the material known as meta-lignin. 

I have discovered that if finely divided alkali 
ligain suspended in water is abundantly treated 
with chlorine and the resulting alkali-lignin 
chlorine composition is treated with alkali, there 
results a composition which is soluble in Water 
on the acid side as well as the alkaline side, and 
which has a high tanning potency. 
The process of my invention is advantageously 

carried out as follows: “black liquor' resulting 
from an alkaline digestion of wood or other ligno 
cellulosic material is first treated with an acid 
of acidic material, such as for instance, sulfuric 
or hydrochloric acid, carbon dioxide, sulfur di 
Oxide, etc. The black liquor may be used in the 
dilute form after the cellulosic pulp has been 
filtered off, but I prefer to use it after it has been 
partially concentrated, as, for instance, in the 
multiple effect evaporators of the recovery sys 
tem. As the pH of the black liquor is reduced 
to about 9 or 8 by the addition of the acid, alkali 
ligain is precipitated in a form known as “sodium 
lignate.' This readily salts out from the black 
liquor but can be dissolved in Water. 
The Sodium lignate may be removed from the 

black liquor and treated with chlorine as herein 
after described, or more acid may be added to the 
black liquor to bring the pH down as low as 4 at 
Which point a maximum yield of alkali lighin 
is obtained; this acid precipitated (at a pH below 

wood or other lignocellulosic material is sub- 557) alkali-lignin separates out as a dark some 



2,640,052 
3 

what slimy precipitate. This is then separated 
from the liquid by filtration or other means. 
In case the black liquor is derived from a kraft 

or sulfate process I prefer to use Sulful' dioxide as 
the acid material as sulfur dioxide Supplies a 
source of sulfur in the recovery system of the 
black liquor processing. With black liquor from 
a soda process carbon dioxide is advantageous. 
The alkali-lignin is next subjected to the action 

of chlorine. A suspension or Solution in Water 
as the case may be containing from about 3% to 
10% of alkali-lignin is normally employed. 
Higher concentrations can be used, or if desired, 
the alkali-lignin can be treated in the form of a 
wet paste, but in general a relatively dilute slurry 
is preferred. Advantageously, if the alkali 
lignin is in the acid precipitated form, it is re 
duced to fine particle size as by passing the slurry 
through a colloid mill. 
When an aqueous solution of sodium lignate 

is used for the chlorine treatment, the hydro 
chloric acid, which is formed by reaction of chlo 
rine With alkali-lignin, rapidly reduces the pH 
of the solution below 7 whereupon the alkali 
lignin is precipitated. Further treatment with 
chlorine proceeds as when a slurry of acid pre 
cipitated alkali-lignin is used as the starting ma 
terial. 
The chlorine treatment is conveniently carried 

out by introducing chlorine gas into the Suspen 
sion or solution of alkali-lignin; or the alkali 
lignin can be added to an aqueous chlorine Solu 
tion containing sufficient proportion of chlorine 
to carry out the desired reaction. Good agita 
tion is desirable. From a study of the reaction 
rate it appears that one atom of chlorine together 
With an atom of oxygen is introduced into the 
lignin molecule rapidly. Additional chlorine 
enters the molecule more slowly. 
The reaction of chlorine and alkali-lignin is 

continued until the alkali-lignin product ana 
lyzes 15% or more chemically combined chlorine 
on the dry weight of the product. I have dis 
covered that the potential tanning properties of 
the alkali-lignin increase as the chlorine content 
increases above 15% until, at a chlorine content 
of about 25% to 30%, a maximum in potential 
tanning content is attained. This normally re 
quires from 1 to 3 hours, but may require only 
a fraction of an hour or may take as long as 15 
hours depending upon the rate of introduction 
of chlorine, and whether or not the reaction 
Vessel retains the chlorine until it is consumed. 
This reaction may be carried out as a batch proc 
ess or continuously and either at atmospheric 
pressure or above. Additional chlorine may be 
introduced into the product by Severe treatment 
but with difficulty and with no substantial in 
provement in tanning content. At around 32% 
chlorine content the potential tanning properties 
appear to decrease. A chlorine content of at 
least 20% is preferred in order to insure adequate 
Solubility of the final product. It is character 
istic of the products thus prepared that they are 
Soluble in dilute solutions of mild alkalies at room 
temperature, for example, in a 2% Solution of 
Sodium carbonate. 
The temperature of the chlorine treatment has 

not been found critical although cooling of the 
aqueous alkali-lignin System (either slurry or 
Solution) may be desirable at times to remove the 
heat liberated in the reaction. Good results have 
been obtained starting with the System at room 
temperatures. The system is ordinarily cooled 
to maintain the temperature below 90° F., but 
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4. 
good tanning materials can be produced over the 
temperature range of 32° to 140°F. As the tem 
perature approaches 200° F. it becomes difficult 
to combine an adequate amount of chlorine with 
the lignin. Pressure facilitates the chlorine 
treatment; pressure of as low as 3 to 25 pounds 
above atmospheric speed the reaction. 
As stated above the treatment of the alkali 

lignin in water with chlorine also brings about 
an oxidation of the alkali-lignin composition. 
The reaction product ordinarily will contain from 
about 24% to 28% oxygen depending on the 
chlorine content, the higher oxygen content cor 
responding to a lower chlorine analysis and vice 
We Sa. 

At the end of the chlorine treatment the in 
soluble reaction product may be separated from 
the mother liquor, and washed free of hydro 
chloric acid and treated with alkali, or alterna 
tively alkali may be added directly to the sus 
pension. The alkali used is advantageously 
taken from the class consisting of alkali-metal 
hydroxides, carbonates and bicarbonates. There 
is reason to believe that in the chlorine treatment 
two atoms of chlorine and one atom of Oxygen 
are introduced into each alkali-lignin unit. One 
of the chlorine atoms is readily reactive while 
the other is relatively non-reactive. As a result 
of the treatment with alkali apparently the re 
active chlorine is replaced by hydroxyl to give a 
product which is soluble in water in the acid pH 
range commonly used in vegetable tanning and 
on the alkaline side as well. A certain amount 
of chlorine remains in the product and cannot 
be readily removed even by heating with a strong 
caustic Solution. In the case of a chlorine 
treated alkali-lignin having an initial chlorine 
content of 25% to 30% on dry basis, the chlorine 
content remaining after dissolving in caustic will 
be about 15% to 18%, while a product having a 
chlorine content of 15% to 16% Will, after treat 
ment with alkali, have a chlorine content of 
about 12%. 
For the alkali treatment, I prefer to use Sodium 

hydroxide because of its convenience. Sufficient 
alkali is added to solubilize the lignin product 
Completely and this usually necessitates bring 
ing the pH up to a value of 7 or above, e. g., 8 
to 8.5. Solubilization can be achieved at a pH 
Of 5.5 to 6 if the alkali is added slowly over a 
period of several hours. High pH values, as for 
example 10 and 11, are not detrimental but en 
tail an increase in inorganic content. A chlorine 
treated alkali lighin containing about 25% chlo 
rine will ordinarily require about 0.20 g. sodium 
hydroxide per gram of material, while one con 
taining 15% chlorine Will require about 0.13 g. 
Sodium hydroxide, but this will vary depending 
upon the amount of residual hydrochloric acid. 
One method of processing the chlorinated 

oxidized alkali-lignin is to dry the material after 
it has been Washed, mix it with the proper amount 
of dry alkali to convert it into the water-soluble 
form, and market the powdered mixture. The 
tanning properties of the material in this case are 
developed when the tanner prepares his solution. 
In any case, after the chlorine-treated alkali 

lignin is put in Solution, the pH is adjusted to 
the value desired for the tanning operation, 
The hydrolyzed chlorine-treated alkali-lignin 

produced as described above carries with it a sub 
stantial amount of inorganic salts, particularly 
sodium chloride formed in the hydrolysis step. 
In certain tanning operations such as the tan 
ning of calf skin, "mordanting,' and vegetable 
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retan of chrome tanned hides, the presence of 
inorganic salts is not objectionable, and often 
salts are deliberately added to prevent undesira 
ble effects in the leather Such as undue SWelling, 
etc. The salt accompanying the alkali lignin 
tanning agent of this invention is therefore a 
Suitable ingredient for certain types of tan 
liquors. 
On the other hand, in the preparation of sole 

leather and for many other types of tanning, only 
a Small amount of inorganic Salt can be tolerated. 
This is particularly true in cases where recircu 
lating systems involving countercurrent move 
ment of hides and liquors are employed. As the 
tanning liquor is used to treat successive batches 
of hides or skins the tannin Will approach ex 
haustion much more rapidly than the dissolved 
Salts. When Such Weakened liquors are Succes 
sively restrengthened an increase in Salt concen 
tration can occur which may influence leather : 
quality. 
Ihave found that if the above defined chlorine 

treated alkali-lignin, subsequent to being hy 
drolyzed in aqueous alkali, is contacted with an 
aqueous acid Solution having a pH of from about 
0.1 to 3, the lignin derivative is substantially in 
soluble therein, whereas the Salt and other im 
purities are soluble in the acid and can thus be 
removed. Preferably the pH should be in the 
range of about 1 to 2; as the pH increases, the 
ignin derivative becomes more soluble and more 
difficult to filter; low pH conditions, 0.1 and be 
low, are not deleterious but require more acid 
than is necessary. If the hydrolyzed product is 
first dried to form a finely divided material or 
if the filter Cake of acid precipitated material is 
dried the extraction of the impurities With the 
acid is greatly facilitated. In any event the 
filter cake or the dried material is washed by be 
ing slurried in Water at a pH below 3 and then 
filtered; the operations are repeated as many 
times as desired. One Washing is usually Sulf 
ficient to reduce the inorganic Salt Content to be 
low 5% and two Washings usually reduces it to 
1% or less. 
The acid treated material is substantially freed 

of acid, then resolubilized by adding alkali in suf 
ficient amount to form a Solution having a pH 
above about 5; much leSS alkali is needed than. 
in the first solubilizing step. As a net result, the 
inorganic content Will usually be in the range 
of from 10% to 20% of the soluble solids as com 
pared to an inorganic content of from 25% to 
50% of the soluble solids of a solution after the 
first solubilizing step. By thus reducing the 
salt content, the lignin product is converted into 
a material having a much Wider field of applica 
tion in tanning Operations. 
The process of removing salt by the method 

described modifies the tanning properties of the 
hydrolyzed chlorine-treated alkali lignin in that 
the rate of tanning is reduced. It is possible that 
the strong hydrochloric acid used in the process 
may, in some little understood manner, poly 
merize or otherwise change the alkali-lignin 
derivative to bring about the slower tanning rate. 
The tannin content, which is based on a ten 
minute test with hide powder is also lowered, 
but if the test is extended for 24 hours the ma 
terial will be found to have substantially as high 
a tannin content as a portion not precipitated 
with acid and tested for 24 hours. 
spect, the tanning agents of this invention differ 
from the natural vegetable tans which normally 

In this re-- 
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6 
show no substantial increase in tannin content 
values when tested for longer than 10 minutes. 
In dissolving the chlorine-treated alkali-lignin 

with an alkali, either from the chlorine step or 
after the hydrolyzed material has been acid pre 
cipitated, heat is not required to put it in Solution 
or to develop the tanning properties. 
The ultimate product after the chlorine and 

alkali treatments is a highly effective tanning 
agent having a tannin content of from 40% to 
75% based on the dry weight of the chlorine 
treated alkali-lignin, as determined by the stand 
ard hide powder method. This value compares 
favorably with the better natural vegetable tan 
ning agents. The tannin content values given 
throughout the specification were determined ac 
cording to the hide powder test described in the 
manual, Methods of Sampling and Analysis, 
American Leather Chemists ASSOciation, Pro 
posed Methods, 1946, pages A-7 to A-13. In 
brief, the test consists of agitating a standard 
amount of hide powder with a solution of the 
tanning agent, filtering out the hide powder, and 
determining the percentage of agent renoved by 
the hide powder; the standard time of contact 
between the hide powder and tanning agent solu 
tion is 10 minutes, and the tannin content values 
given herein were determined on a 10 minute basis 
unless otherwise specified. The test Solution of 
tanning agent was adjusted to a pH of 4.0-0.5 
in each determination. 

Furthermore, the tanning agents of my inven 
tion produce commercial quality leather and are 
suitable for use in various vegetable tanning 
processes. They have been used alone and in 
bends with other commercia tans including que 
bracho, wattle, and sulfite spruce in operations 
such as chrome retan, mordanting, pickle skin 
and flesh split tanning, etc. The leather tanned 
with my agents has good resistance to tear and 
cracking, has a renediurn to light brown color, ex 
hibits shrink temperatures of 75° F. to 82 F. and 
is highly resistant to mold growth. No mold is 
encountered during the tanning processes, there 
by eliminating the necessity of adding a disin 
fectant. Furthermore, the finished leather is 
Inoldproof. 
The invention will be lilustrated further by the 

following examples: 
Eaccimple 1 

Concentrated black liquor from a conventional 
sulfate digestion of Southern pine was used as the 
Starting material. Sulfur dioxide was introduced 
into 525 pounds of the liquid at 18 Bé. at room 
temperature with thorough agitation until the 
pi was reduced to about 4.5. The temperature of 
the liquor was then raised to 155 F. to render the 
precipitate more easily filterable. After cooling. 
the liquor, the precipitate was separated by de 
cantation, reslurried in Water, and separated by 
filtration. A dry sample of this precipitate 
showed the following analysis: 67.3% carbon, 
6.04% hydrogen, a methoxyl content of 12.74%, 
and an oxygen content of 26.66% by difference. 
About 25 pounds, dry weight of the precipitate 

Was nixed with sufficient Water to form a 10% 
slurry and ruin through a Premier colloid mill at 
0.003 inch clearance. Chlorine was bubbled in 
for about 13 houl's While the mixture was thor 
oughly agitated; the temperature was maintained 
between 45° and 55 F. by the addition of ice. 
About 37 pounds of chlorine was used. The prod 
uct was separated from the Supernatant liquor, 
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then reslurried with water, and filtered twice. It 
analyzed as follows on a moisture free basis: 

EPer cent 
Chlorine --------------------------- 25.2 
Carbon ---------------------------- 45.4-45.8 
Hydrogen -------------------------- 2.6- 2.9 
Sulfur ----------------------------- 0.67 
Methoxyl content ------------------ 1.93 
Oxygen (by difference).-------------- 25.57 
The yield was about 27.2 pounds, dry weight. 

The product was dissolved in water by the addi 
tion of Sodium hydroxide to a pH of 8 and then 
acidified to pH of about 4 with sulfuric acid. 
Tested by the American Leather Chemists Asso 
ciation hide powder technique it had a tanning 
content of approximately 75% on the dry basis 
of the chlorine-treated alkali-lignin. 
A calf-skin was tanned under conditions equiv 

alent to commercial tanning using as the tanning 
agent the chlorine-treated alkali-lignin dissolved 
in dilute aqueous caustic using about 24 grams 
of Sodium hydroxide per 100 grams of alkali 
lignin product, dry basis, and then acidified. The 
Skin Was pickled, depickled, and then treated in 
a Series of eight tan baths over a period of 8 days 
starting with a liquor having a tannin content 
of 0.5 gram per 100 cc. and a pH of 4.9, and end 
ing with a liquor having a tannin content of 2.2 
grams per 100 cc. and a pH of 3.46, the inter 
mediate baths being graduated between these 
two. The skin was then bleached, retanned, fat 
liquored, and oiled off. A good grade of leather 
was obtained having a shrink temperature of 
80° C. comparable to that obtained with other 
vegetable tanning agents; firmness and temper 
were as good as obtained when using chestnut 
extract; color was brown similar to that pro 
duced by oak bark extract; rate of penetration 
was better than for chestnut extract; good 
plumpness was obtained and the yield of leather 
is comparable to that obtained with quebracho, 
i. e. the leather contained about 40% hide Sub 
stance and 60% tannins, etc. The leather as 
well as the liquor showed no signs of mold growth 
during the tanning process nor did the leather 
when innoculated with mold organisms. 

Eacample 2 

Carbon dioxide Was introduced into hot par 
tially concentrated black liquor from a conven 
tional sulfate pulp digestion until a pH of 8.6 
was reached; a precipitate of sodium lignate was 
formed. The sodium lignate Was filtered out and 
dissolved in hot Water; hydrochloric acid was 
added to precipitate the alkali-lignin and this 
product was then washed by decantation until 
substantially free of Sodium Salts. About 25 
pounds (dry basis) of the precipitated lignin Was 
slurried with water at 5.7 solids. Chlorine was 
bubbled into the slurry at a moderate rate for 
6A hours. The slurry, thoroughly agitated 
throughout, varied in temperature from 93° to 
140° F. The lignin product contained 28.9% 
chlorine and assayed 62.7% tannin content by 
the hide powder method. The product was dis 
solved in water with caustic at a pH of about 7 
and acidified to a pH of about 4. A sheepskin 
skiver tanned with this solution had a light brown 
color and good feel properties. It exhibited a 
shrink temperature of 79.6. C. which compares 
favorably with skivers prepared with commercial 
vegetable tans. 

Eacample 3 

Meadol, a commercial sodium lignate obtained 
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8 
by carbon dioxide precipitation of soda process 
black liquor from a digestion of deciduous wood 
and then washed with dilute sulfuric acid until 
ash-free, was used. The lignin derivative ana 
lyzed 65.1% carbon, 5.97% hydrogen, and meth 
Oxyl content 20.2%. One pound of the powdered 
lignin material (insolubilized by an acid wash) 
Was Suspended in water to form a 5% slurry; 
chlorine was introduced into the agitated slurry 
for 6% hours during which the temperature rose 
from 67 to 102° F. The chlorine-treated alkali 
lignin contained 26% chlorine and assayed 63.5% 
tannin content. A skiver was tanned using the 
above product dissolved in dilute caustic at a pH 
of about 8 and brought to a tanning pH of 4 by 
the addition of sulfuric acid. Shrink tempera 
ture was 79° C. and exhibited properties of good 
Commercial quality. 

Figure 4 

Cooking liquor from an alkaline sulfite diges 
tion of Southern pine was acidified to a pH of 3 
by the addition of sulfuric acid to precipitate 
the alkali-lignin. The digestion had been car 
ried out holding a temperature of 345 F. for 
1% hours and using a liquor having an initial 
Composition of about 55 grams of sodium hy 
droxide and 28 grams of sodium sulfite per liter. 
On analysis the precipitated alkali-lignin con 
tained 64.5% carbon and 5.98% hydrogen. The 
precipitate was washed, then slurried in water 
at a Solids content of 1.4% and the Slurry treated 
With chlorine gas for 134 hours at 72° to 850 F. 
The product contained 26.8% chlorine and had 
a tannin content of 58%. A skiver tanned with 
the product had a shrink temperature of 750 c. 
and was of good color and quality. For the deter 
mination of tannin content and the skiver tan 
ning, a solution of the product was prepared by 
dissolving in cold caustic at a pH of 8 and then 
acidifying to a pH of 4. 

Eacample 5 
Partially evaporated black liquor from a con 

Ventional Sulfate digestion of southern pine chips 
Was treated with carbon dioxide until the pH was 
lowered to about 9; it was then heated to about 
190 F, allowed to cool, and the precipitate fil 
tered out. This sodium lignate precipitate was 
dissolved in water to form a solution (Sp. gr. of 
1.018) containing 4.5% solids and having a pH 
of about 8.5. The solution was fed into an en 
closed continuous reaction chamber as a small 
stream while chlorine was simultaneously in 
troduced through the same inlet and intimately 
blended with the solution with vigorous tur. 
bulence. The chlorine was introduced at the 
rate of about 8 pounds per hour and the sodium 
lignate Solution at the rate of 17 gallons per 
hour. As the chlorine was introduced, acid was 
formed and the pH dropped immediately to a 
value well below 7 with concomitant precipita 
tion of the alkali-lignin derivative as very fine 
particles. The precipitated lignin derivative and 
the chlorine were retained in intimate contact 
for about one hour at a pressure of about 6 
pounds per Sq. in. and a temperature between 
85 and 90°F. The reaction slurry was filtered, 
reslurried in water at about 5% Solids, and fil 
tered. The product analyzed 26% chlorine. The 
tannin content on an ash-free basis was 49% 
for 10 minute hide powder test, 67% for 60 
minutes, and 88% for 24 hours. 
The above product made up as a 10% Slurry 

in Water was hydrolyzed and dissolved by adding 
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a 12% solution of sodium hydroxide to bring the 
pH up to about 8.5 quickly and then holding at a 
pH of about 8.5 for 5 minutes by adding addi 
tional caustic. The soluble solids of this solu 
tioni contained 26% inorganic matter. 
The above hydrolyzed chlorine-treated alkali 

ignin solution was mixed with sufficient concen 
trated hydrochloric acid to reduce the pH to 
about 0.8, the solution was heated to about 186° 
F. and filtered, the precipitate was reslurried in 
water at about 6% solids ahd a pH of about . 
(due to the retained acid), and thie slurry W3S 
heated to about 182°F. and filtered. The filtrant 
analyzed 3.5% ash, dry basis. 
The final product, low in salt content, is a 

new organic intermediate and capable of tarihing 
leather commercially when dissolved with alkali. 
A solution of this resolubilized product cofitaiied 
about 14% inorganic on the Soluble Solids. 
The product after salt removal contained 18% 

chemically combined chlorine and analyzed 28% 
tannin content for a 10 minute test; although this 
may appear to be a low assay the product was 
not an inferior tanning agent. The product 
analyzed 45% tannin content for 60 minutes con 
tact and 75% tannin content for 24 hours contact, 
with the hide powder. 
The ultimate analysis of the alkali-lignin and 

the chlorine-treated product is determined by 
standard analytical procedures except for chlor 
rine content which is determined as follows: 
One liter of the acid slurry from the chlorine 

treating step carrying about 45 grams of SUS 
pended solids is filtered on a Buchner funnel, 
using vacuum. The filter cake is slurried With 
one liter of cold distilled water and filtered. This 
step is repeated once more. The filter cake is 
then allowed to air dry, after which it is powdered 
and used for analysis. A 0.5 gram sample of 
the chlorine-treated alkali-lignin is mixed with 
2.5 grams of sodium carbonate in a nickel cruci 
ble, one ml. of Water is added with mixing, and 
2.5 grams of Sodium peroxide is added in ap 
proximately 0.5 gram portions. The crucible is 
added in a cold muffle furnace and heated to 
1300° F. The fusion mixture is allowed to cool 
somewhat, then about 2 grains of additional 
peroxide is added. After a second fusion the 
crucible is allowed to cool; the fusion mixture is 
dissolved in hot Water and made up to 250 inls. 
in a volumetric flask. Aliouot portions of 50 
mls. are acidified with nitric acid. A known 
excess of standard Silver nitrate Solution is added, 
about, 5 mls. Of nitrobenzene is introduced to 
immobilize the Suspended Silver chloride, and 
the excess Silver nitrate is titrated With a stand 
ard potassium thiocyanate solution using ferric 
alum as the indicator. 
The term “alkali-lignin' as used in the ap 

pended claims includes both the water Soluble 
forms thereof, in particular, Sodium lignate which 
is precipitated in a pH range of 8 to 9 and to the 
insoluble forms thereof, in particular to the 
material precipitated at a pH below 7. 

I claim: 
1. A chlorinated, oxidized, hydrolyzed alkali 

lignin tanning agent made in accordance with 
the method recited in claim 2 containing on a dry 
ash-free basis from about 12% to 18% chlorine, 
said tanning agent being soluble in dilute al 
kaline solutions and when dissolved with an 
aqueous solution of alkali showing a tannin con 
tent, as determined by the standard hide powder 
test, of at least 25%. 

2. Method of preparing a tanning agent which 
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) 
comprises reacting chlorine with alkali-lignin in 
the presence of at least sufficient water to form 
a wet paste, continuing the reaction uritil Said 
alkali-lignin contains from about 15 per cent to 
30 per cent of combined chlorine, separating said 
alkali-lignini derivative from the accompanying 
liquor, dissolving said alkali-lignin in Water by 
adding alkali in an amount sufficient to raise the 
pH to between about 6 and 10, and adjusting the 
pH of the resulting solution to an acid value for 
tanning hide. 

3. Rethod of preparing a tanning agent which 
comprises reacting chlorine with alkali-lignin in 
the presence of at least, Sufficient Water to forfiri 
a wet paste, continuing the reaction until said al 
Kali-lignith contains from about 15 per cent to 30 
per cent combined chlorine, separating said 
alkali-liigniin derivative from the accompanyifig 
liquor, dissolving said alkali-lignin in Water by 
adding alkali in an amount sufficient to raise the 
pH to between about 6 and 10, reducing the pri 
of the resulting solution to beioW 3 whereby the 
solubilized alkali-lignin derivative is precipitated 
from solution, separating the precipitate fron 
the mother liquor, washing said precipitate with 
water at a pH below 3, and redissolving Said pre 
cipitate with aqueous alkali. 

4. Method of preparing a tanning agent which 
comprises reacting chlorine with alkali-lignin in 
the presence of at least sufficient Water to form 
a wet paste, continuing the reaction until said 
alkali-lignin contains from about 15 per cent to 
30 per cent of combined chlorine, separating said 
alkali-lignin from the accompanying liquor, dis 
solving said alkali-lignin in water by adding al 
kali in an amount sufficient to raise the pH to 
between about 6 and 10, evaporating the result 
ing solution to dryness, Washing the dried prod 
uct obtained with Water having a pH of below 3, 
separating said washed alkali-lignin derivative 
from the wash liquor, and redissolving said alkali 
ignin with aqueous alkali. 

5. Method of preparing a tanning agent which 
comprises reacting sodium lignate with chlorine 
in the presence of at least sufficient Water to form 
a wet paste until the lignin derivative present 
contains from about 20 per cent to 30 percent of 
combined chlorine, and dissolving said chlorine 
tireated lignin derivative in Water by adding al 
kali in an artnolunt sufficient to raise the pH to a 
value of about 7 to 8.5, said Sodium lignate hav 
ing been obtained from alkaline wood pulp black 
liquor by carbon dioxide precipitation at a pH be 
tween about 8 and 9. 

6. Method of preparing a tanning agent, which 
comprises precipitating alkali-lignin from waste 
liquor of an alkaline digestion of ligno-cellulosic 
material by reducing the pil of said waste liquor 
to a Value between about 3.5 and 9, separating 
said alkali-lignin from said waste liquor, react 
ing said alkali-ignin with chlorine in the pres 
ence of at least Sufficient Water to form a wet 
paste until said alkali-lignin contains from about 
20 per cent to 30 per cent of combined chlorine, 
and Solubilizing said chlorine-treated alkali 
lighin in Water by adding alkali in an amount 
sufficient to raise the pH to a Value of about 7 
to 3.5. 

7. Method of preparing a tanning agent which 
comprises reducing the pH of black liquor from 
an alkaline Wood pulp digestion to a value be 
tween about 3.5 and 9 by the introduction of 
Sulfur dioxide whereby alkali-lignin is precipi 
tated, Separating said precipitated alkali-lignin 
from said black liquor, reacting said alkali-lignin 
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with chlorine in the presence of at least sufficient 
water to form a wet paste until said alkali-lignin 
contains from about 20 per cent to 30 per cent of 
combined chlorine, and solubilizing said chlorine 
treated alkali-ligilin by adding an alkali in an 
amount sufficient to raise the pH to a value of 
about 7 to 8.5. 

8. A tanning agent made in accordance with 
the method recited in claim 6. 

WILLIAM B. STODDARD, JR. 
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