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so should be chosen having regard to the other components of the additive and the point at which it is to be
added. Generally meta! salts corresponding to the metal in the overbased sulphurized phenate are
preferred, provided that they are compatible with the other components under the conditions at which they
are introduced.
The acid or derivative is employed in an amount of from 0.1 to 10 weight % based on the weight of the
65 additive concentrate, and preferably from 2 to 6 weight % acid or derivative thereof is employed.
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Foam Tendency
65 The foaming tendency of the additive concentrate is measured according to standard method ASTM

4



chosen to ensure adequate fluidity and to enable ready mixing with the
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aspect tsere i.s added to the additive concentrate of the i nvention at | east

0.1 wt % (I8abilily on t he wel ht of the additive concentrate) of a polvhydric
al cohol haV| n tahﬂlymlzeqsereq th‘ﬁ%m b&%‘ﬁﬁ?mé" Eﬁ‘heiﬁd" ad cef@}!?ﬁ:mdetipstmhé?ﬁyplght
al cohol ha °c%{'r "H; ?ﬁs°" t 8 Caq h;’;“c
exanpl e, %‘.& "'b E@.ﬁ%‘mﬂ Hrre
or a tri ﬁy 55 2092 $%hnfa8% ﬁem ob it o utatlal'i‘ éJItMGé) A
i'ncl ude di afidhy] eoraigihy Goth aviibdséd PhéndieBRd Pvibaded SLIHOR b@é €undQo present
al cohol s i rpaltigdier grblleras dfcbmpatibiiitys and thusite qstaevxtcnmdl\ysemtesmfm agydijiedancentraes of
preferred ghyiowention. et hyl ene glycol. It has been found advant ageous to add
fromO.1to 10 wt % (based on the wei gt‘%ﬂof t he addltlve concentrate) of
te:

the gl ycol f% e Egem gve}ﬁd%éédvcglciﬁh:eée PF 0.5 to 6 W %is preferred.

The gl ycol lplfdiive\dontehtrate aae%nadé&ﬂh UBridud Fatf il ds oY $10PQ B folth TaBdiifive
subsequent Joﬂoet. o4 $Ethe vehtibnindCR iparafive tdldb Gl whieh 35 812l G5 @b&iribdd Asove. To
usual t ozserfPdvige scofphigdn]teksbre 3RBo Cirfiyd auten ghqumi cohéentre X [ehd iWig) tii dda®ios of
and this i PBSkcpolyiestatvdane suminic agisiuMIVW.\apbrpx.(H0Q)kank ethiyleomgipeol. The repydisiacn gividngn Table
gl ycol or &% ned stwmvat-q mnon-epmf thaulp vyétoaaufedmwvvmsalamaw {aamceatioamancatvith
subsequent EWP" cP"\S‘dT‘%t 't‘re"ﬁ%n gAmpigs tr n"’"h

t'he aci d or ycontro ythe
:e‘%m "m é & i%gg rap.%%g{%%% A Tosa win o SN

separately Haaae.tgmbﬂrsoe;. eﬁanoﬁo ega& &ﬁpostanaopmeir%ﬁ an8 BRéWe ootelaexab.my after 3
al ternati vewets. process when the acid is added to the overbasing reaction

m xture, the glycol or ether derivative thereof is added to the additive
concent r¥t e subsequent to the overbasing reaction. The additive

concentrates of the invention may al so be conmbined with other |ubricating
oil additives and concentrates to forma lubricating oil additive package

or a conplete lubricating oil, e.g. with dispersants, viscosity index
i‘nproverg, anti-oxidants, anti-wear additives and lubricity inprovers. 45
Such additive packages will typically contain from10 to 90 wt % of active

materials, and generally contain at least 50 wt % of active material. The
ampunt of overbased sul phurized phenate treated with acid according to the
|n09nt|o whicch is incorporated within such packages nay vary within very
wi de limts dependi ng on the end-use for which the package is intended and
t.he amount of other additives. The invention extends to |ubricating oi
conpositions conprising lubricating oil and from0.01 to so 30 wt % (based
Qn the total conposition) of an additive concentrate of the invention
cgonprisi®®g from10 to 90 wt % of the overbased al kaline earth netal

hydr ocar byl sul phurized phenate optionally with other additives as

descri bed hereinbefore. Preferably lubricating oil conpositions contain
firom0.5 to 20 wt % of the additive concentrate. The invention will now be
fiurt her gescribed, though only by way of illustration, with reference to
t;he 55 followi ng Exanples. In the foll ow ng Exanpl es, the perfornmance of
additive concentrates of the invention is evaluated in terns of their
fnantng tendency, viscosity and stability with other additives, and their
perfornagpe is conpared with that of a conventional overbased addi tive
concentrate, alone and with conventional supplenents to inprove foam and
stablllty performance. In the first series of Exanples the conventional 60
d@erbased additive concentrate is. an oil solution of an overbased cal ci um
@glphurlzed al kyl phenate prepared from dodecyl phenol containing 3.63%
pd 10.49Ca with 272 TBN (Total Base Nunmber - ASTM D664) and approxi mately
. wei ght %oil - it is referred to hereinafter as "additive concentrate
¥2.. Foam Tendency 65 - The foam ng tende®cy of the additive concentrate
ﬂs measur ed accordlng to standard net hod ASTM 4




EP 0094814 Bl D892-74 (IP 146/73) in which a 2 wt % solution of the sanple
under test in a base oil is blown with air at a constant rate for five
m nutes.and allowed to settle for _ten mnutes, with the foam vol une being
rreasure'Q\'f nn at the end of bot HEBeDiQ4 8thdBiesults are given as two
nunbers, “the first representing the fo.m’gé_gql ume after ten mnutes settling.
This test is also carried out with the addition of 400 ppmof a s
conventional silicone anti-foam ng pghei fehdéhcy hRINAL i C Vi SCOSEialility SCOSity
of the additive concentrate is nmeasur e@itaaodlfiie uSi nYiscisayndavckediaiend ASTM
D445-79 (1Exéinpld) . Trestmargul t swhtee gi vensiliconeSt. [err eSO St abinitiaty 3 weeks
St abi | i t y—-s—reastret—by—brentrg—19—8—werght—34-0 he—adei-ti-re—eo 3
under t estoPRAigEBONONG e ght % of~ a IPAYURP par Y340 ¢ b2 oi | cHMWai ni ng™Bn
over.based cal.ci um of a br he | N C%??,ﬁtbj phond.¢ acid wth 300 TBN
and ot jer overbase@aéétergent S{Idigjit%@g?dsuch a ther%ﬁend hagg n overd T
TBN of 70. 15 Theethigkdigivcal Mades at gaesrd t hasopsur ed nimt 0 a 144Gy n.m.
centrifuge tube and stored at roomtenperature (approximately [err]) Vol une
% sedi ment i & obseP®B84 at initiz® fornulation and after three weeks. This
bl end, containing both overbased ph#@eBI0 and o¥8r basedd24ul phondedrs has b€en
found t% present p&hy'pesghgol pro%? ens of conpatibility, and thus to be an
extrenely severe test of the additive concenirates of the Inveniion. 20
Exanpl es 1-7 4Post - Lesatddiant of gyerbagagl cal cigg phenajsgs Sanplgs of they
additive concentrate X are m xed wth various fatty acids at [err] to form
addi ti e coneentr abetenisfacidhe | nu@nt i2agya@nd congar at i vezsooncent eladres, whi oh
are tested as descri bed above, To 25 provide a conparison, tests were al so
car Ned out & addPiee@88bncent$@t e ®one, a¥® with ¥Be addi £¥e#n of PI BSA
(pol yi sobut yl ene sycci nic. acid. wW rox. 900) and hyl ene gl ycol. The
r'esult§5 are given E?Cf'e?ﬁlff"g 1, an sﬁ‘a&&?hat t he" conposTtions of"g?'yhe B
i-nvention giwe i NpepRISHigst abi ligy aryé?{ggﬁm per §gr mancegoWi t h r geaced 2
Vi scosi t ycampdrstiviepr ed to the untreated conparison and the conparison
sanples treated with PIBSA al one and et hyl ene gl ycol al one. The
conposi tions &l so agpoiwracido be 3dre readily controlled by the 30 addition
of con¥entional silitone anti-fdam @180 ves. ¥Re conpBi son s&epl e trealed
with a PIBSA et hyekwiengryerl c3fbi nati on show good foami ng perfor mance
when treated pith %e@'fnlciﬁ%%ne adglptive but has a higher viscosity than nost
of thel€oipositions pf the i nvelfi oryrgggh ShoweelOOr eragtabil i tigaaf tér 3¢
weeks. 3835 40 45 55 sQighdiic acid*EP 560 094 814 Bl TABLE 1 Foam tendency (m/m)
St abi | i t y—w+h—460—ppr——h-seosHy—lo-sedi-rety——mmmo———
. Notes:

* n.m. = not measured

' Product of Unichemna International — 87% behenic acid, iodine value 2.0
0 2 Product of Henkel & Cie GmbH — 80% behenic acid

3 Alkyl benzene sulphonic acid — 80% C,,, 20% C,5

Ak -1

Example 8
Preparation of overbased calcium sulphurized phenate using behenic acid
<5 An additive concentrate of the invention was prepared by adding behenic acid prior to carbonation in
the synthesis of additive concentrate X.
A reaction mixture was prepared from:

230 g {0.88 moles} dodecylphenol
50 40 g (0.12 moles) behenic acid
63 g (1.97 moles) sulphur
135 g (0.85 moles) isodecanol
95 g {17.0 moles) calcium oxide

§5 and stirred at 70°C. A mixture of 162 g (2.61 moles) ethylene glycol and 6.7 g {(0.37 moles) water was added
dropwise over 30 minutes. The temperature was increased to 110°C, 108 g of a lubricating oil were added
and carbonation was commenced by introducing 50 mi/min carbon dioxide. The temperature was
increased to 150°C over 1 hour, then furtt-ar increased to 160°C over 40 minutes, and to 170°C over a further
20 minutes. Carbonation was continued for about 6 hours until the end point was reached. Then

60 carbonation was stopped and the temperature raised to 210°C, finally stripping at 60 mm Hg absolute
pressure to remove solvent. The vacuum was released, 67 g of base oil were added and the whole cooled to
170°C. After filtration a composition containing an overbased calcium sulphurized phenate and
approximately 6 weight % (based on the weight of the concentrate) behenic acid was obtained. TBN was
244, calcium content 10.1 weight % and sulphur content 3.85 weight %. This was tested as described above

65 and the following results obtained:



5 Exanpl e Tr eat ment w % silicone (cSt)

%

Initial 3 weeks Corrpari son None - 510/ 460 370/ 360
622 < hazy .m* Pl p.094 814 B 5 430/ 390 580/ 260
915 ™ hazy n m 10 Eﬁﬁ lene glycol 2.5 640/570 480/ 230
n. m - hazy nszmmcggqosrtyHOO‘C) 2.0 +399cSt +

600/ 530 0/0 F424 cl ear 6 15

et hyl ene gl ycol 2.0 1 Feamimll i ¢ acid 5.0 %/ 40 0/0

244 cl ear Stlb fter 3 weak R IsGaiRG) 5.0 220/ 30 -
000 * . 290 ol SPoitaterawegi,  cRENBREARGNT 5.0 430/ 80
0/0 33%rovide a comﬁérisarﬁ a similar ovbrbdsed calciune b@ﬂmﬁlzaﬁbﬁk[n@ferﬂrasﬁargpareﬁﬂlﬁﬁcﬁ@
0/0 beh@id acid fron. the foll@eing reaction mted 5 oleic acid

380/ 350 - 0/ 0 250 cl ear 2 Conparative) 6

beheni® aci? ggmsgr'eh@e' + + 470/ 180

0/0 cl ear 0 et hyl ene plycol 3.0 7 [err]
acid- 2.0. 495‘;;‘;::,":,":,:,‘,3 + 770/ 690 350/ 210 278 cl ear
0 35 sul phoni c acid[err] 5.0 Notes: * n.m = not neasured

Produgd wlinglthe procainm desdribédistiove Mhé prod&ct adE£TEN0f262endtontaindd ME154ad % €aldurd add
2 Pr oduc3.8&it kisnlpbyr. ThiOwes ©stbdHas d30Gbadaheys andabe thlBwiAg kesuithebaieer: sul phoni c
acid - 80% |[err] 20%[erriL 1l|‘é_’gpl e 8 Preparation of overbased cal ci um

sul phuri zed phenate usi ngingRtsYigcosity;i1p0? An a8 ve concentrate of
the ipvention was preparp&"p% ,addr ng behenic acid gpigqy to carbonation in
the synthesis of additive concentrate X. A reaction mXxture was prepared
fro(}féZSO g (0.88 nol es) sdoiigcyl phenol 50 4Rhi@ly(dzyl2 nol es) behenic

acid™®3 g (1.97 noles) sul phur 135 g (0.85 noles) isodecanol 95 g (17.0
mol es) cal dh!;nﬂ@chﬁéo% !mdd\@tﬂam off the ad @i’\fegqﬁlcmtmmofethefmmﬂo ry OYer . ﬁnrlor art
mol es3* eAongar wr&r?at theus ee'wwrﬂsr 2 he| inventipn wr g’@e

30 m nUt l QQ\X%ODCLH {g iV DEO de n l grg gnf’ f%jga

oi | ver esoﬁﬁiﬂ eser aee:tab t&@%hsa /o e S oo R g s a o
car bon dgnqm aam it enperatu e was |ncrease err over 1 hour,

further increased to [err] over 40 m nutes, and to [err] over a further 20
m nut es. Carbonation was conti nued f&)tnmabq&t—% hours until the end point
was reacwwranmeﬁo\e@mmmumhum PQ?'!? phepresendgef acihper at ure raised to

[err] fin DE%‘; y "éﬁ gﬁﬁg’ %"’E’Gmfséﬁ‘B%-G @Isv@ﬁfasas
Ien

The gu% A I B

to [err] res o samsrarmsrut,r.&an& QR eatralidd andli ‘ﬁ’ﬁ; but

sul phuri edaeturakuamareamaﬂdr ¥ Bl aaditiVaRicR bdbn for 't fiHidhed ol St the@tabilifestial Elrridef out

t he concevet 8aieeks s120%€ang 60%0. To \pacvided eonmsatison] Bl same tabidg was karriedroR @t ditive

10. 1 wei epincenttaterXiienslapt on additivegnocedtr@s Xiue which had bepn ragdqm W% PIBSAAM.W. = 900)
descrfobeﬁ‘dq’?(hﬂ)%%eg‘ybﬁﬁglw% fol | owi ng results otgt ain 6

@ results are given in Table 2, an show the significant rmprovement in foam and stability

o performance for the additive of the invention against the untreated additive X and additive X post-treated

U with PIBSA/glycol. Moreover, the improvement is achieved with a valuable decrease in viscosity whereas

the PIBSA/glycol treatment results in a viscosity increase.

45

55

65



EP 0094814 Bl Kinematic Viscosity [err] 399 .cSt Foam (m)

Q/05 , Stability ‘after 3 weeks clear (0% sediment) To
provi de a conparison a sinilar overbased cal ci um sul phurized phenate was
prepargd w thout behenic acid frgP ¢ 094/@i4oBing reaction mxture: to

270 ¢ do}decyl phenol 63 g sul phur 135 g isodecanol 95 g cal ci um oxi de as

usi ng the procedure descri bed above.. The product had aTBN of. 262 and _
contained 10.15 wt % cal cium and 3.84 wt % sul phur. This was tested as
descri bed above and the follow ng results obtained: Kinematic Viscosity
[err] 956 cSt 20 . Foam (m)

560/ 500 Stability Initially hazy This clearly shows the
advant age of the additive concentrate of the invention over a prior art 25
concentrate prepared w thout the use of behenic acid. The concentrate of
the invention gave excellent results with perfect results in the foamtest
as conpared to a consi de@ablle foarfigg tengdency found wgen behehic acid was
not used. The concentrat @ ®f the iingen®i o8 wasfi n&tial gy cl ear[and remi ned
a clear solution after 34 ks A NnjtRe ©tali ity tBt. The Fcreased
viscosity of the concerferateg of tlhe inyention is also an inporfant credit.
30 Exanples 9-21 Pr epari ] of oMer bagidﬁcal Ci umwsul phuri zed phenate in

t he presence of acid Th'g Q@irg Bf ample 8 wWBs repeateg uging

di fferent amounts of vadigous| Acidy, ang i & sone cases with theladdition of
et hyl ene gl ycol subsequent tj overlbasi fig. “The foam performance}and
stability of the 35 proguctjs was [tested as described hereinbefore, with
t he _exceptions that a) tREesf _rg)t Sk Was g:arrisd t o a =8 W %solution
of {he sanple in a |ubri @ei i I| Bor Frul & ed i t Fout @n overbfsed phenate
but containiing the remai Ader| of the additives chosen for the f{nished oil
and b) the stability test carrjied out over 4 weeks at [err] and [err]
To provide a conpari soretég me tlesting was carried out on adglitive

concentrate X al one andsdhga i%lv g;ogcagratg Xgt 0 whi ch ¢nad| been added
2.0 Wt % PIBSA (MW :5@% . % eBhyPene Gl ycd?. The results

are given in Table 2, a§d|_' h t hel significant inprovenent in foam and
stability performance f&r the addifive of the invention against{ the
untreated additive X an§ add] i ye Xoposd -ig eatgd w th 8 BSAsgl ycol .
Mor eover, the inprovénept isé i ey gt a valu Ieﬂeqr&sein Vi scosity
whergas:-t he Pl BSA/ glgcog trepfn@nt| Bes@t§in § v cosBty“i@cr ¢ase. 45 50
55 60 65 7 EP 0 Q94 '814 B [err °
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EP 0094814 Bl [err] E

EP 0094814 Bl Exanple 22 Preparation of overbased

cal ci um sul phuri zed phenate in the presence of stearic acid The procedure

of Exanple 14 was repeated rep

| aci ng et hyl ene gl ycol

by 2 wt

% of gl ycerol

The resul ting product when treat P vQ 094894pB* silicone had a foam

t endenc

of 70/0. 5 Exanple 23 Treatnent of overbased sul phurized magnesi um

phenates A further series of tests was carried out on a conventi onal

additive concentrate conprisin
sul phuri zed phenate contai ni ng

g an oi
5.4 wt

sol ution of an overbased nagnesi um
% magnesi um and 3.8 wt

% 10 sul phur

with a TBN of 245. This was prepared as follows: 320 g of a 90% oi

sol ution of sul phurized nonyl
and containing 9 w
magnesi um et hoxi de was added u
et hoxyet hanol and 64 g of wate
m xture was then carbonat edma,t
carbonation held at [err]_a@§ |
carbonation time of 8.5 h@ig
added. 106 g of oil were gdded
product. This additive cofce

with silicone anti-foanm n§ 8&d
concentrate of the inventiofi#
of 20 the additive concentrate
Tr eat ment
wi th~400 ppm silicone Conpagisp
5604520 30 14 beheni § &L
untreated additive gave pods f
addition of a silicone 35 antit}
behenic acid to the addit E <

excel | ent foanlperfornanc

24- 26 Preparation of over eﬁ
presence of acid 40

phenol having a mni rm@ hy&jrox
was mixed with 6.3 kg &

35% [err] 7%stearic and 960t

et hoxi de was added wrth@ & nitf
cel l osol ve and 3.8 kg Gf Wat er

was then carbonated ataﬁoc to
carbonation hel d at [eﬁ'] *sS A
carbonation tine of 8.5 hourd
| 2
: AN
g
E
P
=

Example

Foan

phenol

nder a nitrogen bl anket.
r were added over 1 hour
80C to 102C over 2 hour g
inaly heate tcngOC fq
e i /g which 48-48 g of d
and the m xture was stri
rate was_fested for foam
tived. §6§as al§o chvd
) S hed adRi®tF on” of 55 wtS %
of behenic acid. TABLE|3
Tendency 25 Acid
[+

~ 1w Nones o~
% B8 B5 B &8 .4¢0
bam per f or mance whi ch was
foam addi tive. By.contr-a

bncentrate resulted in a
hcw thoy, additiog of sil
Ul phurd zed n@gnesi ur® ph

g of a 72% oil 'solution g

d 2 of cL ud beheni

ég dg) merg ngxed 37

havi ng a m ni mum hydr oxy nunber of 207
% sul phur was mxed with 270 g of oi

583 g of

A m xture of 64 g of
at [err] The 15
then during further
r a total _

arbon di oxi de were
pped to yield the

t endency al one and
rted to an additive
(based on the weight

Exanpl e
w %
- 540/ 490
0/ 0 The
not inproved by

st addition of
product with

i cone. Exanpl es
enate in the

f sul phurized nonyl

nunber of 130 and contdlnlng 7 wt % sul phur

c acid (55% beheni c,
7 kg of nagne5|um

e

bl§nket SA Gixt e
ad'Eled ov'ér ?® ho

edat O }50

(&fl

:

y hea@

Rt

URi g ich 781 ﬁg ofSc
+ + +
Q <o Q9 o <o @9
T+ < <r ™ [y I o ™
+3 +3 +9
o o. 18 g *3
2 3 2= 2 32 Z=
[2]
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of 3.8 kg of ¥
80C. The m xture

OOC over 2 hours then dufiéhg further

for a total
®n di oxi de

addition of ethylene glycol to additive con

1



are added. 3.4 kg of oil were added and the mi xture was stripped to yield a
product of 235 TBN at 5.4 wt % M with 4.0%acid. A generally simlar
procedure was carried out to prepare additive concentrates containing

stearic aeid (prepared from commer I ni ng 94.9 wt % stearic,
1.4 wt %Terr] 2.3 wt %[err] 0.3 W%p@ﬁd?f‘gohg % C20). The foaning

t endency of these products was measur ed gRgmgle 230 soI utlon in the oil used

for foam t Paparaipn of o¥stbaspd extcium §Wphliriddbhatat@indfé prededtd afBtebric azidhi gh f oam ng
base oil. Thelheeweodeduregif\Ezample Thawdscrededis] wplasing wthyleoe lglveoit byf 2wn of glycerol. The
perf or manc@s@mpfpﬁutam?'gﬁm%mﬂhgmﬁﬂm gilieone bedp fnagtepdenchel Wapari son in
Exanpl e 523. 55 TABLE 4 Foam t endency

(m/m) ( 5 thgg disLi E*r*; pAnt (Wt % hi gh
_f oam ng O' ° 6053 Eﬂ ghsﬁp as &Fr %ndoﬁvé?\gfﬁial additith concerftéath compnsmgoan oil
226 25 Sicfhﬁfoh‘bf aﬁbﬁbrbased magresfim sulph phen Ring 5.4 wt % mafndiiim and 38wt %
26 St e@r sulphe inith a TBN of 2485 8 194 EP 0 094

814 Bl d ai nBThlswatrprman\feﬂmncentrate haV| n a high TBN for
i ncor por at i or$2P @ of2 $qibeil mtion fm'nhua gyiphene hwncérm'emmhw@ztv@u fﬂ%snd

| ubri cati n§°"6ﬁ"l""9 %H" H"ﬁé % ‘Pf' t9 a?m 1‘“’% fer a
phenate ! ur ver urat at 1028
concent r'at ﬁn&ﬁm 'haﬁaa J t| carbon
met al hydr gremEé reswdabumszg dafwsrataed rﬁ:h:h aﬁxtbfaema aaaaeado yan& wcl: Nhis

or subsequediitiiecohdeatrate wiab tsted dJorfoarn eedencyialdhe fahd with silicéna ahﬁ-fmlgﬁ'lhdd}ﬁves It was
(based on slheconeertsdito arf additive catdentrapeoftimiceantioralyycthe addition ofifiiyt %r{bésed on the weight of
sat gr at @@ ffataﬂy't'm:?qmcmmehgflfqhemmdto 24 carbon atoms or an anhydride or a
sal T™hereof. 10 2. An additive con&ggé&este as claimed in claim1,

whi ch contains from30 to 90 wt % of th based phenate. 3. An additive
concentrate as cl agfgaghid N cl ai M FQmeltal M 2 i n whi CiyahifongiiyyPased phenate
IS an oyer- based—atkat+re—ear-ti—retat—stphtrtzet—aHt—phenate—eonpri si ng
[err] to [err] alkyl groups. 4.adkn additi wexconcentrate aswied &orgpeh i N any

of claims 1 to 3, in which the overbased—pirenate is an 15 owdichased cal ci um
phenate or an overbased magnesi um phenate. 5. An additive concentrate as
clainmed jn any of CRMRArEe" 1 to MNonpn which the aci 8¥¥490st ear i %9820 beheni c

acid. 6.%An -additive,goncentr claimed in any claims Jo,to 5 in
which from2 to 6 mel'ghp%mwww, is

enpl oyed. " 7. An-addi ti%e~concentrate as claimed in any of clains™1 to &%

whi ch furt herTfrymntraata\dsaduiitnvbea&tpoﬁrfbame%mfanmmcrpaéwdmprcvedlbc@hcbtlorhd\almgone
from2 t36 anEivemapadditive by coptrast advbtron[térbp'; aciddp thg additive consentsdte rsuitedin @ipmeduct
from2 to MM Gé%ﬁfﬁf%ﬁ"bﬂ%'h"aéﬁfédv%ﬂéwué ""t"cPfG\Vé?’Bam ng. 8. A process for
preparing an additive concentrate hawg&_’%h BN conprising adding to a

erm?él

b Cal | g fhlan o W83 Sl et helpYElRGH B Sul phur i zed
phenat e ,and  agn. gl I 72%CAl SdRNiiph bf:smiu A ph8rdl B&find AminiRlmthy8ros¢l Aidhbearedsf 130
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A generally similar procedure was carried out to prepare additive concentrates containing stearic acid
{prepared from commercial acid containing 94.9 wt % stearic, 1.4 wt % C,,, 23wt % C,qo, 0.3 Wt % C,q,

50 0.9 wt % Cy).
The foaming tendency of these products was measured as a 2% solution in the oil used for foam
testing in Examples 1 to 7 and as a 2% solution in a high foaming base oil. The results given in Table 4
below show excellent foam performance even in a high foaming oil when compared to the comparison in

Exz nple 23.
55 TABLE 4
Foam tendency (mi/ml)
‘(no silicone addition)
Example Treatment {wt%) high foaming oil Viscosity
60
24 crude behenic acid 4.0 0/0 0/0 226
25 stearic acid 3.0 0/0 350/250 226

65 26 steari¢ acid 5.0 0/0 40/0 194
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