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present invention relates to inprovenents in the production of tall oi
fatty acids fromcrude tall oil soap skinmngs. Mre particularly, the
present 10 invention relates to a methodlof inproving the separation of
lignin solids and black liquor fromtall oil fatty acids through addition
of a separation aid to crude tall oil soap skimm ngs. BACKGROUND OF THE

| NVENTI ON 15 In the production of paper by the kraft process, black |iquor
results fromthe cooking of pulp wood in an al kaline solution. The bl ack

liquor is a source of lignin and tall oil. These materials are recovered
fromthe black liquor by acidification of soap skimm ngs, cooking and
separation. The skimred soap separated fromblack 20 |iquor consists of a

m xture of enulsified tall oil soaps and lignin. This m xture is cooked, in
the presence of an acid, and is separated by decantation or centrifuge. The
use of water soluble, typically anionic dispersants such as condensed
napht hal ene sul fonic acid sodium (avail abl e as Tanol SN from Rohm & Haas),
25 short-chain acetylenic glycols, tannic acids, |ignosulfonates, and 2
hexanmet aphosphates is known to aid the separation of the tall oil and the
lignin. Such a process is described in U S. Patent No. 2,802,845. In this
process, the dispersant by dispersing the soap into the acid, accelerates
its acidification and

SEPARATING LIGNIN SOLIDS AND BLACK LIQUOR

FIELD OF THE INVENTION

The present invention relates to improvements in the production of tall oil
fatty acids from crude tall oil soap skimmings. More particularly, the present
10 invention relates to a method of improving the separation of lignin solids and black
liquor from tall oil fatty acids through addition of a separation aid to crude tall oil

soap skimmings.

BACKGROUND OF THE INVENTION

15
In the production of paper by the kraft process, black liquor resuits from the

cooking of pulp woad in an alkaline solution. The black liquor is a source of lignin
and tall oil. These materials are recovered from the black liquor by acidification of
soap skimmings, cooking and separation. The skimmed soap separated from black
20 liquor consists of a mixture of emulsified tall cil soaps and lignin. This mixture is
cooked, in the presence of an acid, and is separated by decantation or centrifuge.

The use of water soluble, typically anionic dispersants such as condensed
naphthalene sulfonic acid sodium (available as Tamol SN from Rohm & Haas),
25 short-chain acetylenic glycols, tannic acids, lignosulfonates, and
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t her eby enhances the separation process. 5 However, it has been found that
such prior processes do not provide for a conplete separation of the bl-ack
l'iquor Ii ngp Aipiure fromthe tall oil. The carryover of bj@gUsdsiosiear
lignin int %e tall oil decreases the quality of tall oil ‘produced. 10
SUMMARY CF THE | NVENTI ON The present inventor discovered that the
separation of tall oil fromlignin solids and black |iquor could be
enhanced by the addition of specific nod-dispersing oil or water sol uble
surfactants into the system It was discovered that the addition 15 of
specific classes of nonionic, oil soluble surfactants or cationic water

sol uble surfactants to a tall oil separator system enhanced the separation
of lignin solids and black liquor fromthe tall oil. The surfactants used
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evapor at ors, e cooker or any ot appropria

The sur f digpardant &y dispersirigitessadp inte thiy asidnbeceleres its acidifitaticnahdy ed
alone or in conbination with prior art tall oil separator treatnents such
as wat er thesebypahageediiesepayplier PARCLSS25 DESCRI PTI ON OF THE PREFERRED
EI\/BCDJ MENTS I n a paper mll which enploys the kraft process, tall oil can
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of black liquor lignin into the tall oil decreases the quality of tall oil produced.

10 SUMMARY OF THE INVENTION

The present inventor discovered that the separation of tall oil from lignin
solids and black liquor could be enhanced by the addition of specific non-dispersing
oil or water soluble surfactants into the system. It was discovered that the addition

15 of specific classes of nonionic, oil soluble surfactants or cationic water soluble
surfactants to a tall oil separator system enhanced the separation of lignin solids
and black liquor from the tall oil. The surfactants used in the method of the present
invention include C,-C, alkyl phenoi-formaldehyde resin ethoxylates, and ethanol
amine condensates. The surfactants can be added to a tall oil separator system at

20 the evaporators, the acidulator, the cooker or any other appropriate feedpoint. The
surfactants of the methods of the present invention can be employed alone or in
combination with prior art tall oil separator treatments such as water soluble, anionic

dispersants.

25 DESCRIPTION OF THE PREFERRED EMBODIMENTS

In a paper mill which employs the kraft process, tall oil can be recovered from
the black liquor by a continuous acidification of the soap skimming. The soap
skimmings separated from the black liquor consist of a mixture of emulsified tall oil

30 soaps and lignin. In the prior art, water soluble, anionic dispersants were added to
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3 such enul sions to aid separation. Such dispersants were added to th

aci di c aquwues/4sdescce to preferentially water wet and i ntensil??"'t‘w@’os26
repul sive ani onic change on the lignin fraction allow ng an inproved
separation of the tall oil fromthe lignin, now dispersed in the agueous
bl ack liquor. The present inventor discodered 5 that specific classes of
wat er or oil soluble surfactants nmarkedly inproved the separation of the
tall oil fromthe aqueous black |iquor when added to a tall oil recovery
system The oil or water soluble surfactants of the present invention can
be added at any point in a tall oil recovery process including but not
limted to the soap/black Iiquor mxture, at the acidific

prior to_%&ﬁh@@m%ﬁns 1o\ aicsepasation. Smhglisgensaat%wgtﬁ a@@s %FI! nq)g(t” % o -
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include [err] 15 al kyl phenol -formal dehyde resin ethoxyl ates. The water
sol ubl e, ligninonew disperseddn the paLeod bha%dmoramheeo@éﬁa@ﬂyaﬂwdlwe[red r
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catal yzed condensation o phenol and 20 fornal dehyde foll owed by base

cat al yzedracesery system hThs ofl By.watar selublesurdactamscofdha presentrinwention can
condensates usef.ul, in the, net of the present .invention cap,.includ
Condensat B8 agRsHHANY Rpnt G tall ol rereert proressnduaing B B8 e 15 the

fact _ - ot e
of | gn nCapBIERRTIRRE iRt 8 GcRRficais? slaRKt prbrRo LeREFatlf. FREZR O
recovey y waterettubldsuffactants of thevptesent inventionhay beesmployetalome bpth af t he

present invention are added to a tall oil recovery process in an amount
suf f i ci encombination arwel @sqwith pegr art treatments such as dispersants or napthalene

sulfonate condensates.

The oil soluble, nonionic surfactants of the present invention include C2-Cy

15 alkyl phenol-formaldehyde resin ethoxylates. The water soluble, cationic surfactants
include ethanol amine condensates. The C,-C, alkyl phenol-formaldehyde resin
ethoxylates useful in the present invention can include t-butyl, t-amyl and
nonylphenol-formaldehyde resin ethoxylates preferably in the 1000 to 5000 MW
range made from the acid or base catalyzed condensation of alkylphenol and

20 formaldehyde followed by base catalyzed reaction with 25-75% ethylene oxide. The

 ethanol amine condensates useful in the method of the present invention can

include condensates of mono-, di- or tri-ethanclamine. These classes of
surfactanis, alone and in combination, were found to enhance the separation of
lignin and black liquor from tall oil in a kraft paper mill tail oil recovery process.

25
The oil or water surfactants used in the method of the present invention are

added to a tall oil recovery process in an amount sufficient to provide the desired
separation of lignin/black liquor from the tall oif. It has been found that effective
separation can be accomplished by treatment amounts ranging from about 50 to
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on of lignin/black liquor fromthe tall oil. It has been found t

hat

effective separation can be acconplished by treatnent anounts rangi ng from

about 50 twg

000 parts treatment per mllion parts totgraidodioshez

Preferably PP%’é?Asnént anounts from about 410 to 1000 parts per mllion when
added to the soap skinmrer and 50-200 parts per mllion when added to the

cooker.
150[ err]

The tenperature of the treatnent can range from about 0 -
C, preferably 65 err] - 150[err]40 5 The present invention wll

now

be further described with reference to a nunber of specific exanples which
are to be regarded solely as illustrative and not as restricting the scope
of the present invention. 10 Exanple 1 Sanples fromthe soap ski nmer

outlet of a tall oil separator process at a Sout hern U.S. kraft paper m
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wer e gat

heat ed t

abo& 410 {cC1000 @behs permillidmeshérebdded o m@ sdap agkimmer ahd 50200 at

whi ch soap rose to the top of the black |I_?UOI’ The sanpl es were then

cent ri f ugads PSF W‘B‘ﬁnrwmﬁ' egdecm% theprenkerof

soap was
exceeds
Tabl e5 1

(ppm
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Be dempRraturg ﬁfcﬁbel treptEent $8nobr own

Break Dose . Rate Vol unme After Centrifuge (nlL) Treatnent

(A% presentSRYEATGH willh&W Ye further G886ribed with reference to a

number of specific examples which are to be regarded solely as illustrative and not

as restricting the scope of the present invention.

Example 1

Samples from the soap skimmer outlet of a tali oil separator process at a
Southern U.S. kraft paper mill were gathered. Seventy-five milliliter portions were
treated with the treatments as sef forth in Table 1. The treated samples were mixed,
heated to 88°C, shaken, and then let stand to determine the rate at which soap rose
to the top of the black liquor. The samples were then centrifuged for ten minutes.
The volume of sediment, black liquor and brown soap was recorded. The results

are tabulated in Table 1. (Total volume exceeds 75mL because of air entrained in

the soap.)
Table 1
Break

Dose Rate Volume After Centrifuge (mL)
Treatment (ppm) (min) Sediment  Liquor Soap
A 1000 >10 0.15 39.5 50
B 1000 1 0.30 40.0 50
C 1000 >10 N/T N/T N/T
D 1000 3 N/T N/T N/T
Control —— >10 0.13 39.0 50

N/T = not tested
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A 0. 15 39.5 50

1000 >10 25_B
1000 WQ 9845306 (30 40.0 50 C 186%/US98/05262. 1 o
NI T NI T NIT D 1000 3 NI T NI T
N T Control -- >10 0. 13 39.0 50 30 NT = not
tested 5 The data of Table 1 shows tha¥ surfactants of the present

i nvention can accelerate the rate of separation of black |iquor and inprove
the sedinentation of lignin fromsaponified tall oil soaps. 5 Exanple 2
Sanpl es of soap fed to the cooker of a tall oil separator process at a
Southern U.S. kraft paper mll|l were gathered. Seventy-five mlliliter
portions were treated with the treatnents as set forth in Table 2. These

sanﬁl es were hJ&lee‘éﬁtﬁcprEﬁb'gé[Wﬁwénﬁgm%thmwe@pkw}?ﬁonlcans hou][ s
. 160 . . . : o o :
the phaseScasiaratelfieTaid'of Scpirafib B biack i A ElP o8 he sadiariaBEn of o

wer e cent lighindeemfstponiffieditailbibSodps. 99 err] C. The amount of sedinment, free
water and tall oil continuous |ayers were recorded. The clarity of the

wat er and apparent cl eanness (absence of lignin) of the sulfuric acid/tall
oil 15 igExampde® was recorded. The quality of the tall oil was checked by
thiefing 6.25 nL fromthe mddle of the oil phase, cutting 50/50 with
toluene and centrifuging for 10 m nutes at high speed. The residual

sedi nent and wSagpleecf spepded tel therandkerdfatalicoil separator prosess at aTabl e 2

Southern U.S. kraft paper mill were gathered. Seventy-five milliliter portions were
treated with the treatments as set forth in Table 2. These samples were heated to

10 99°C then shaken at high speed for 2.5 hours with a 16% sulfuric acid solution at a
3.1 soap:acid ratio. The clarity of the phases and the rate at which they separated
was recorded. The samples were centrifuged for two minutes at 99°C. The amount
of sediment, free water and tall oil continuous layers were recorded. The clarity of
the water and apparent cleanness (absence of lignin) of the sulfuric acid/talt oil

15 interface was recorded. The quality of the tall cil was checked by thiefing 6.25 mL
from the middle of the oil phase, cutting 50/50 with toluene and centrifuging for 10
minutes at high speed. The residual sediment and water were recorded. Table 2
summarizes the results.

Table 2
20
Break
Dose Acid Rate Sed. Acid OQil IF Res.
Treatment (ppm) Clarity (min) (mb) (mL) (mL) Clean. Sed.+H;0
25 A 100 Lt. 1 3 43 27 2 1.0
B 40 Dk. 5 3 43 25 4 not run
B 80 Dk. 25 3 45 245 25 0.8
B 96 Dk. 2 2 43 26 4 1.6
C 150 Lt. 4 45 45 225 3 0.5
30 D 75 Lt. 2 5 45 24 1 0.4
D 150 Lt. 1 6 45 23 1 0.35
D 180 Lt. 2 4 44 25 2 0.6
control — Dk. 4 3 45 23 4 1.33
D/B 120/32 Lt. 1 3 43 28 1 0.6
35 D/B 90/48 Lt. 1 3 44 26 2 0.6
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520 Br eak Dose Aci d Rat e Sed. A¢cid GI |I/F Res. Treat nent
(ppm Carity (mn) (m) (nL) (nm) Cdean. Sed.+Herr]0 25 A-

100 L 3 43 27 2 1.0 B
Dk. swosmass o o0 4 notrun B repsadia,
2.5 3 45 24.5 2.5 0.8 B 96 Dk. 2 2
43 26 4 1.6 C 150 Lt. 4 4.5 45 22.5
3 0.5 30 D 75 Lt 6 2 5 45 24 1
0.4 D 150 Lt. 1 6 45 23 1 0.35 D
180 Lt. 2 4 44 25 2 0.6 control
Dk. 4 3 45 23 4 . 1.33 DB 120/ 32 Lt.
1 3 43 28 1 0.6 35 DB 90/ 48 Lt. 1
3 44 26 2 0.6 SUBS LE 26) 6 Table 2 -
Conti nued Break Dose Acid R??é— E‘EOE& g"&H 1/ F Res. 5
Treatnent (ppm Clarity (mn) (mL) (mL(nb) CI ean. Sed.+Herr]O D B
90/ 105 Lt. 1 4 44 26 1 0.6 DB/E 60/ 32/ 70 Lt
1 2 44 27 2 0. Brezke 48/ 105 Dk. 3 3
44 25 3 Dose Acid Rate Sed. Acid Oil F Res.
5 Treatment (ppm) Clarity (min) (mb) (mb) (mL) Clean. Sed.+H;Q

D/B 90/1056 Lt 1 4 44 26 1 0.6

D/B/E 60/32/70 Lt 1 2 44 27 2 0.8

B/E 48/105 Dk. 3 3 44 25 3 1.6

10 E 210 Dk. 4 3 44 25 3 16

-Sed. = sediment; I/F ciean = interface cleanness (mL of lignin); Res. Sed. +

H0 = thiefed residual sediment and water (mL), Lt. = light, Dk. = dark.
15

The data of Table 2 shows that the surfactants of the present invention
significantly accelerated the rate, increased the amount, and improved the

interfacial quality of the separation of black liquor and lignin from tall oil fatty acid in
sulfuric acid solutions.

20
Table 3 summarizes the treatments tested.

Table 3

25 Treatment Descrigtion

poly(propylenegiycol) ethoxylate, water or oil solvent base
ethanolamine condensate, water solvent base
nonylphenoi-formaldehyde resin ethoxylate, oil solvent base
blend of nonylphenol-formaldehyde resin ethoxylates and
poly(propylene glycol) ethoxylates, oil solvent base
naphthalene-formaldehyde sodium sulfonate salt (Tamol SM
available from Rohm & Haas)

30

m o>
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10 E 8/4336%8 Dk. 4 3 44 25 3 PCT/USW8/6528d. =
sedi nent ; Yq) ean = interface cleanness (nL of lignin); Res. Sed. + H20
t hi ef ed reS|duaI sedi rent and water (mL), Lt. = light, Dk. = dark. 15 The
data of Table 2 shows that the surfactants of the present invention
significantly accelerated the rate, increased the anount, and inproved the
interfacial quality of the separation of black liquor and lignin fromtal
oil fatty acid in sulfuric acid solutions. 20 Table 3 sunmarizes the
treatnments tested. Table 3 25 Treat nent Descriotion A

pol y(propyl eneglycol ) ethoxylate, water or oil solvent base B

et hanol am ey m?gﬁ%ﬁeséﬁttﬁ{/e rY ﬁﬁ% gtﬁgﬁ% <%cn with respect to particular

nonyl phenol e resine ven

bl end of embodipteris théreofitt réedppinentematl neiierays atrer ferms andybedifivatiemsof
glycol) ethoxylates, oil solvent

base
napht hal dhis-inventioriwil) be chyipustodhpse ﬁatll@dganhe @rtanbine gppengded claims antbm

AU lom, BEger:
o Rigvent '% 99@6{%@ Should he Ganstivesda coxer allsHel eymuaefarwas\d
respegt taogific h x&VQ@'WHﬁWtﬁettﬁ?é §giit ahH §c§&éﬂ? BP%VI HinVeHt rﬁose

ot her forns an |cat|ons of this inventio
skilled in the art The appended cl ai s and
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this invention generally should be construed to cover all such obvious
forms and 5 nodifications which are within the true spirit and scopg of .
the present invention. 8 CLAIM5S What is clained is: 1. In a process
for the scWO9%MPWA of bl ack |iquor, containing lignin, fronPEHUSISMSEE2 t he
step of adding to a process streamcontaining lignin, black Iiquor, and
tall oil, a separation aid selected fromthe group consisting of [[err]

al kyl phenol - formal dehyde resin ethoxylgtes, and ethanol am ne condensates
and conbinations 5 thereof, whereby the separation into phases—of_hlack

i quor, containing lignin, and tall oil is enhanced. 2 w rocess of —

claim1l wherein said separation aid further includes a )ﬂﬁ’ﬂm lIate
*(ng

condensate. 3. A nmet hod of enhancing the separation of*
containing lignin, and tall oil in a systemwhere black Iiquor, tontai

l'i gnin, Mrated fromtall oil which conprises adding to the system a
separation aid selected fromthe group consisting of [err] alkyl

phenol - f or nmal dehyde resi n et hoxyl ates, ethanol amne 5 condensates and
conbi nat \ns t}? ﬁ@d is? The nethod of claim 3 wherein said separation
aid further |nc napt hal ene sul fonate condensate. SUBSTI TUTE SHEET
(RULE 26)

1. In a process for the separation of black liquor, containing lignin, from tall oil,
the step of adding to a process stream containing lignin, black liquor, and tall oil, a
separation aid selected from the group consisting of C,-Cs alky! phenol-
formaldehyde resin ethoxylates, and ethanol amine condensates and combinations

5  thereof, whereby the separation into phases of black liquor, containing lignin, and
tall oil is enhanced.

2. The process of claim 1 wherein said separation aid further includes a
napthalene sulfonate condensate.

3. A method of enhancing the separation of black liquor, containing lignin, and
tall oil in a system where black liquor, containing lignin, is separated from tall oil
which comprises adding to the system a separation aid selected from the group'

consisting of C,-C, alkyl phenol-formaldehyde resin ethoxylates, ethanol amine
5 condensates and combinations thereof.

4, The method of claim 3 wherein said separation aid further includes a
napthalene sulfonate condensate.
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