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The Invention relates to a method for improving the separation of water in a tall oil preparation process which comprises: a
neutralization step, in which a mixture of tall oll soap and water is neutralized with carbon dioxide; a water separation step, In which
the ageuous phase containing bicarbonate Is separated from the tall oll soap; and a cooking step, in which the tall oll soap obtainead
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(57) Abstract

The invention relates to a method for improving the separation of water in a tall oil preparation process which comprises: a
neutralization step, in which a mixture of tall oil soap and water is neutralized with carbon dioxide; a water separation step, in which the
aqeuous phase containing bicarbonate is separated from the tall oil soap; and a cooking step, in which the tall oil soap obtained from the
previous step is cooked with sulfuric acid in order to form tall oil, the improvement comprising the fact that, after the neutralization with
carbon dioxide but before the water separation step, the PH is adjusted with an acidically reacting substance, such as bisulfite. The invention
also relates to a method for the preparation of tall oil, the method comprising the steps stated above.
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Neutralization of tall oil soap

The object of the present invention is a method for improving
the separation of water in a tall oil preparation process com-
prising a neutralization step in which a mixture of tall oill
soap and water is neutralized with carbon dioxide, a water
separation step in which the aqueous phase containing
bicarbonate is separated from the tall oil soap, and a cooking
step in which the soap obtained from the preceding step 1is
cooked with sulfuric acid to form tall oil. The invention also
relates to a method for the preparation of tall oil, the
method comprising the steps stated above.

In the alkaline digestion of softwood or hardwood, especially
in the sulfate process, so-called black liquor is formed which
contains crude tall oil soap, hereinafter called crude socap.
This crude soap can be decomposed with sulfuric acid to form
crude tall oil.

A tall oil preparation process of the type stated in the be-
ginning of the present specification, based on carbon dioxide
neutralization, is known from US patent 3 901 869. In the
first step of this known process, a neutralization with carbon
dioxide is carried out. After this step, water is separated,
and finally a tall oil cook with sulfuric acid is performed.

When c¢rude soap is treated with carbon dioxide, the carbon
dioxide dissolves in the soap-water emulsion, and the formed
carbonic acid neutralizes the soap and the lye accompanying
it. The neutralization lowers the pH of the soap-water mixture

to a range of 7.5-8.2.

In terms of the separation of the inorganic phase and the
organic phase, the pH should be lowered by 0.2-1.0 unit, but

without using an excess of carbon dioxide, which would result

in effervescence. In terms of the economy of the process, a
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maximally high efficiency of the use of carbon dioxide 1s a

key factor.

A problem 1in the state-of-the-art technology 1s thus poor
separation of water. Poor separation of water results 1n
that too much sulfuric acid 1s consumed 1n the further cook
and the excess water unnecessarily expands the process
cycles. The excess CO,-containing water also causes
effervescence 1in the cook with sulfuric acid, since

bicarbonate decomposes during the cook.

The applicant's previous patent application FI-940969
discloses a method in which a second neutralization with an
addition of H,S0, 18 carried out after the neutralization
with carbon dioxide. By this procedure it was possible to
improve the separation of tall o1l soap 1n the water
separation step as compared with a method in which an
intermediate neutralization with sulfuric acid was not
carried out. However, this method still has the deficiency

that the separation water 1s not completely sufficient.

An object of the 1invention i1s a method by means of which

the separation of an aqueous phase containing bicarbonate
1n the water separation step following the neutralization

with CO, can be improved.

Advantageously, the present 1invention relates to a method

g——
o

for 1improving the separation of water 1in a tall oil

preparation process which comprises:

a neutralization step, 1in which a mixture of tall oil soap
and water 1s neutralized with carbon dioxide producing an

aqueous phase comprising bicarbonate;

a water separation step, 1n which the agueous phase
comprising bicarbonate is separated from the tall oil soap;

and

a cooking step, 1n which the tall oil socap obtained from

the previous step 1s cooked with sulfuric acid in order to

form tall o1il,
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characterized in that the neutralization step lowers the pH

of the soap water mixture to a range of 7,5 to 8,2 and

further characterized in that after the neutralization with

carbon dioxide but before the water separation step, the pH

1s adjusted to lower the pH value by approximately 0,2-1 pH

unit to an optimum pH range of approximately 7,0 to 8,0,
with an acidically reacting substance provided that this

substance 18 not sulfuric acid alone.

Advantageously, the present invention also relates to a
method for the preparation of tall o0il, which method

comprilises:

a neutralization step, 1n which a mixture of tall oil soap
and water 1s neutralized with carbon dioxide producing a

bicarbonate-comprising agueous phase;

a water separation step, in which the bicarbonate-

comprising agueous phase 1s separated from the soap; and

a cooking step, 1n which the tall o©il socap obtained from
the preceding step 1s cooked with sulfuric acid to form
tall o01l, characterized 1in that the neutralization step

lowers the pH of the soap water mixture to a range of 7,5

to 8,2 and further characterized 1in that, after the
neutralization with carbon dioxide but before the water
separation step, the pH 1s adjusted to lower the pH value
by approximately 0,2-1 pH unit to an optimum pH range of
approximately 7,0 to 8,0 with an acidically reacting
substance, provided that this substance is not sulfuric

acld alone.

In accordance with the invention, after the neutralization
with carbon dioxide but before the water separation step,
the pH 1s thus adjusted wusing an acidically reacting
substance, provided, however, that this substance 1is not
sulfuric acid alone. Thereby the separation of water 1is
considerably improved as compared with a method in which
such pH adjustment 1s not carried out, and is improved even
as compared  with a method in which intermediate

neutralization with only sulfuric acid is carried out.
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With an addition of an acidically reacting substance, the pH
is lowered by approx. 0.2-1 pH unit, to an optimum pH ra.rige of
approx. 7.0-8.0. The adding is done according to the pH.

When carried out in excess, pH adjustment releases an excess
of fatty acids, in which case the fatty acids will act as
emulsifiers, and tall oil soap will become slurried in the
mother liqgquor.

Suitable acidically reacting substances include bisulfite,
sulfur dioxide, hydrochloric acid, nitric acid, and carboxylic
acids such as formic acid, as well as mixtures thereof. The
acidically reacting substance used may also be a pulp industry
waste acid, which contains acidic cooking chemicals 1in
addition to sulfuric acid.

Especially preferable acidically reacting substances include
bisulfite-containing solutions, and sulfur dioxide. If SO, gas
is used for pH adjustment, the sulfur dioxide will dissolve in

water and form sulfurous acid, which will neutralize tall oil
soap.

The bisulfite-containing solution used may preferably be a
waste solution formed in the additional scrubbing of sulfur-
containing flue gases of a pulp mill; the solution contains,
in addition to sodium bisulfite (NaHSO;), also sodi sulfite
(Na,S0,) . Although sodium bisulfite does act as an ingredient
giving acidity, sodium sulfite also promotes the separation of
water by increasing the density of the agueous phase.

According to the invention it has been observed, surprisingly,
that, if a solution which contains bisulfite (HSO;) is used
for pH adjustment after the neutralization with CO,, the sepa-
ration of water is improved considerably as compared with a
method in which the intermediate neutralization is carried out

using only sulfuric acid.
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The acidically reacting substance releases some carbon
dioxide which, after adhering to the surface of the tall oil
soap, will promote the separation of soap by increasing the
density difference Dbetween the two separating phases.
Furthermore, the adjustment of the pH to the optimum range
will release oily resin acids from the tall oil socap, whereby
the surface of the soap becomes water-repellent, a factor
which improves the separation of the phases. By using the
method according to the invention, a drier tall oil soap 1s

obtained for the final separation of tall oil. Furthermore,

the water content of the crude tall o1l obtained from the
cook is lower and its acid number higher. Unreacted tall o1l

soap is not left in the o1il.

The adding of the acidically reacting substance in solution

form is done into a non-pressurized reactor which 1s located
at a point after the carbon dioxide neutrallzation reactor or
reactors, but before the separation vessel. The adding of a
gaseous acidically reacting substance, such as sulfur

dioxide, can be done under normal pressure oOr elevated

pressure.

The neutralization with CO, can be performed under normal
pressure or elevated pressure. The carbon dioxide used 1s

preferably gaseous carbon dioxide.

The invention i1s described below 1in greater detail with
reference to the accompanying drawing in which Figure 1 shows
a block diagram of one process according to the invention for

the preparation of tall oil.

Crude soap and water are pumped into the CO, neutralization
reactor 1, and gaseous CO, 1is fed 1into 1t 1n order to
neutralize the mixture. The socap-water mixture 1s introduced
into a pH adjustment reactor 3, 1into which a bisulfite-

containing solution, such as a sodium bisulfite/sodium

sulfite solution, is introduced for further neutralization of

the soap-water mixture. Thereafter the mixture is fed into a

separation vessel 5, in which the bicarbonate brine is
separated from the soap. Finally the tall oil soap 1s fed

into the tall oil cooker 7, 1in which acidification with
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sulfuric acid 1is performed, whereby crude tall o1l 1s

obtained.

Example 1

A crude soap which contained 70% hardwood soap and 30% soft-
wood soap was preneutralized with carbon dioxide. In the pre-
neutralization the pH of the soap was dropped from 11.7 to
8.2. Thereafter the mixture of soap and water was divided
into two aliquots; the pH o©of one (Experiment 1A, 1in
accordance with the invention) was adjusted with a sodium

bisulfite/sodium sulfite solution, and the pH of the other

(comparative experiment 1B) was adjusted with a 95% sulfuric

acid.
Experiment 1A

The pH of the scap was adjusted with a  sodium
bisulfite/sodium sulfite solution from a pH value of 8.2 to a
pH wvalue of 7.9. 208 g of water separated from the
soap/water mixture, which amounted to 350 g. The water
content of the separated soap was 50.8%. The soap was cooked
to form tall o0il, which had a water content of 1.7%, an acid

number of 154, and a saponification number of 0 mg KOH/g.

Experiment 1B

The pH of the soap was adjusted with a 95% sulfuric acid from

a pH wvalue of 8.2 to a pH value of 7.8. 150 g of water
separated from the water/socap mixture, which amounted to
350 g. The water content of the separated socap was 67.5%. The
soap was cooked to form tall oil, which had a water content
of 4.7%, an acid number of 154, and a saponification number
of 0.6 mg KOH/g.

Example 2

In this example, a soap/water mixture was preneutralized in

an autoclave by using carbon dioxide under a pressure of
8 bar
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and a temperature of 50 °C. During the experiment the pH was
dropped to a level below 8.5. The soap/water mixture (70%
water) obtained from the experiment was divided into two ali-
quots; the pH of one (Experiment 2A, 1in accordance with the

5 invention) was adjusted with formic acid, and the pH of the
other (comparative Experiment 2B) was adjusted with concen-
trated sulfuric acid.

Experiment 2A
10
The pH of the soap was adjusted with an 80% formic acid (28 g)
from a pH value of 8.1 to a pH value of 7.1. After the pH ad-
Jjustment, the socap and water phases were allowed to separate
from each other. 884 g of water separated from the soap/water
15 mixture, which amounted to 1750 g. The water content of the

separated soap was 39.4%.
Experiment 2B

20 The pH of the soap was adjusted with a 95% sulfuric acid
(16 g) from a pH value of 8.4 to a pH value of 7.3. After the
pH adjustment, the soap and water phases were allowed to sepa-
rate from each other. 607 g of water separated from the soap/-
water mixture, which amounted to 1641 g. The water content of

25 the separated soap was 52.5%.

Example 3

pH adjustment was performed using a pulp industry waste acid

30 which contained sulfuric acid approx. 30%. In addition it
contained, among other things, sodium sulfate and other acidic
cooking chemicals. After the pH adjustment, the soap and water ’
phases separated well, and a soap was obtalned having a water
content of only approx. 40%. Thus the acidic chemicals which

35 were present in addition to sulfuric acid improved the separa-

tion of water as compared with sulfuric acid alone.
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The results presented above show that a pH adjustment
according to the invention with a sodium bisulfite/ sodium
sulfite solution, formic acid or other acidic chemicals
improves water separation considerably as compared with a case
in which sulfuric acid is used. Thus pH adjustment according
to the invention removed considerably more water. The same can

be seen in the water content of the tall oil obtained from the
tall oil cook.
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CLAIMS:

1. A method for improving the separation of water 1in

a tall o1l preparation process which comprises:

a neutralization step, in which a mixture of tall oil
soap and water 1s neutralized with carbon dioxide producing

an agqueous phase comprising bicarbonate;

a water separation step, 1n which the agueous phase
comprising bicarbonate 1s separated from the tall oil soap;

and

a cooking step, 1in which the tall o0il soap obtained
from the previous step 1s cooked with sulfuric acid in

order to form tall oi1l,

characterized 1in that the neutralization step lowers
the pH of the socap water mixture to a range of 7,5 to 8,2
and further characterized 1in that after the neutralization
with carbon dioxide but before the water separation step,
the pH 1s adjusted to lower the pH value by approximately
0,2-1 pH unit to an optimum pH range of approximately 7,0
to 8,0, with an acidically reacting substance provided that

this substance 1s not sulfuric acid alone.

2. A method according to claim 1, characterized in
that the acidically reacting substance is bisulfite, sulfur
dioxide, hydrochloric acid, nitric acid, or a carboxylic

acid.

3. A method according to claim 2, characterized in

that the carboxylic acid is formic acid.

4 . A method according to claim 1 or 2, characterized
in that the acidically reacting substance is a bisulfite-

containing solution which additionally contains sulfite.
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5. A method ftor the preparation of tall oil, which

method comprises:

a neutralization step, 1in which a mixture of tall o1l
soap and water 1s neutralized with carbon dioxide producing

a bicarbonate-comprising aqueous phase;

a water separation step, 1n which the bicarbonate-

comprilisling aqueous phase 1s separated from the soap; and

a cooking step, 1n which the tall o1l socap obtailned
from the preceding step 1s cooked with sulfuric acid to
form tall o0il, characterized 1n that the neutralization
step lowers the pH of the socap water mixture to a range of

7,5 to 8,2 and further characterized 1n that, after the

neutralization with carbon dioxide but before the water
separation step, the pH 1s adjusted to lower the pH wvalue
by approximately 0,2-1 pH unit to an optimum pH range of
approximately 7,0 to 8,0 with an acidically reacting
substance, provided that thilis substance 1s not sulfurac

aclid alone.

6. A method according to claim 5, characterized in
that the acidically reacting substance 1s bisulfite, sulfur
dioxide, hydrochloric acid, nitric acid, or a carboxylic

acild.

7. A method according to claim 6, characterized in

that the carboxylic acid is formic acid.

8. A method according to claim 5 or 6, characterized
in that the acidically reacting substance is a bisulfite-

containing solution which additionally contains sulfite.
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