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' Our copending European Application No. 0271262 claiming the same priority date as the present
s0 application provides an additive. concentrate suitable for mcorporatmn into a finished lubricating oil
composition, the additive concentrate comprising:
(a) a lubricating oil, _
{(b) a lubricating oil soluble sulphurised or non-sulphurised alkafine earth metal hydrocarbyl phenate
modified by incorporation of from greater than 2 to less than 40% by weight based on the weight of the
&5 composition of either (i) at least one carboxylic acid having the formula:-



conprises reacting at el evated tenperature, in the presence or absence of
sul phur’, an-al kyl phenol 'with an al kaline earth netal base in the presence
as sol vent of either ‘an al kyl enegployxmlsggg{y!l et her or a pol yal kyl ene _
glycol alkyl ether of fornmula: 40 [err] wherein Ris a [err] to [err] alkyl
group, [err] is alkylene, R2 is hydrogen or [err] to [err] alkyl and x is
an i kfeger In the range k toa_p_e[;kﬁ as catal yst an i nO{J. anic:halide. It is
said to be preferred to add smal'l amount, suitably to 2% w w of an
acid, a suitable acid being stearic acid. The addition of stearic acid to
the 45 reactants can, it is gaid, enhance the ability of alkylphenates to
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wherein Ris a [err] tOR[—eEﬁ]—?:P&Yl or al kenyl group a [err] is either
hydrogen, a [err] to [err] jal kyl group or a -CH2- COOH yiroup, or an

anhyw#i de, acid chloride orl ester thereof or (ii) a di-or polycarboxylic
acid containing from 36 togl00 carbon atons or an anhydride, acid chloride
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great & thatP)800ricaing all, vi scosity at [err] of |less than 1000:[err] (cSt), c
whi ch pr oc e casbamsioxide added subsequent tot the iceagh. @diition pikemaengntdB).. ?ﬂ) a sul phuri sed
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final 30  ofeithgq{) at jeg® ope earkonylie agidhavingsthe dgimulpik g  ne earth netal base,
eith added in whole to the initial reactants, or in part to the Initial
react #ts and the remai nRes cin- @verOr NOr € portions at(x® subsequent stage
or stages In the process, (¢ either a polyhydric al cohol having from2 to
4 carbon atoms, a di- or trll- [err] to [err] glycol, an alkylene glycol
al kyl ether or a polyal kyl erBé gl ycol al kyl ether, 35 (D) a lubricating
oi |, 4 :
wherein R is a Cio to Cz4 alkyl or alkenyl group and R! is either hydrogen, a C; to Cs alkyl group or
a -CH;COOH group, or an anhydride or ester thereof or (i) a di- or polycarboxylic acid containing
from 36 to 100 carbon atoms or an anhydride or ester thereof,
the weight ratios of components (A) to (F) being such as to produce a concentrate having a TBN greater
50 than 300. '
The process of the invention is advantageous because it affords a method for up-grading low TBN
products of the prior art or off-specification products into high TBN products having an acceptable viscosity.
Moreover, because hydrogen sulphide is not evolved during operation of the process of the invention, in
contrast to processes for producing sulphurised alkafine earth metal alkyl pheonates involving the reaction of
s6 an alkyl phenol and sulphur, by the more conventional routes, the hydrogen sulphide disposal problem is
avoided, thereby allowing manufacture in environmentally sensitive locations and the use of less sophisti-
cated plant.
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alkaline earth metal hydrocarbyl phenate may be employed. ,

The alkaline earth metal base (component B) may suitably be an alkaline earth metal oxide or

5



25 grades tontaining a range of acids, including both saturated and
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process. Preferably corrponent (B) is added in a single addition to the -
initial reactants. 10 » Component (C) is either a polyhydric al cohol '
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further sul b ?n"ll%eg e anoun I'n"the

rtn y © cl‘) fA
concent ra €in ?%ih&@ %er &y Qﬁfehaé la{llg%&éilmbgsulpm:sgéf‘@al&}nher
hand sul p lgtde fr%ﬁ) clShiky &eﬁd( al h\ﬁlgye‘a SHeRRE R stipiiBd a8l @ soltddR e by
to somg, e?ﬁﬂfcsﬁn ﬁtv{hﬁ:ﬁtfdrmgfr rh 8do \ﬂ%moﬁig@sm@rfi ﬁ@@orﬁdaﬁﬁﬁﬂthhé)ﬁ' TB§ of 250 and a
her ei nbef ggnf, oSTEOR s GNGHY: Bkehas. 89 WVJ) RQIphuR TA5HOWw) ShdGarbbr @6kiddUd.6% Mvik) Wihere
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cat al yst pheast@compygsitva. used an i norgani c halide which may suitably be either
a hydrogen raé vistesity was maasaitrby ihe methadi ofckSTHID4a5.net al hal i de. Suitably the
netal mwiety of the netal halide nmay be zinc, alumniumor an al kaline ’
earth net Bkampprief erably calcium O the halides, the chloride is preferred..
Sui t abl e cat al ysts include hy dro?en chl oride, calciumchloride, amonium
chl ori de, YpigadinghdfiBivicbusisest GatpivmaMky! Pherdte chl ori de, preferably cal ci um
chloride. Suitably the anmount of catal yst enployed may be up to 2. 0% wt/wt.
Sui tabl%§ the reaction of conponents (A) - (F) and also the carbonation
reaction nmay be carried out at 55 elevated tenperatures in the range from
120 to 200, preferably fromabout 130 to [err] though the actual
temperature chosen for the reaction of conponents (A) - (F) and the

carbonation nmay differ if desired. The
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pressure may be atnospheric, subatnospheric or superatnospheric. The
concentrate-may be recovered by conventional neans, for exanple by -
distillative stripping of 6 EEPOD 273358834 B1 conponent (C) and dil uent
(if any). Finally, it is preferred to filter the concentrate so-obtained.
Generally, the process of the invention will produce a concentrate having

an aceept abl e vi scosi lychatgdal] tubricatingloCOSI tYy O T e$gsh 1000 cSt at [err}]
and can produce concertr at es | suphit@eccalbivhCel§i ghi¥nateS sgdj%m 750 or 500 cSt at-
[err]. Moreover, the § concgnimetes generally have @agl rjabl’e viscosity

i ndex Pr operties. Such vi ScolyesigaiCadqiy operties are dmag)td-' geous because
they facilitate procedsing (ijnGaciwehianyide | trati on) ¢f@4ghe {concentrate.
However, it is also pgssi bl e|t2etpyimderoe concentrat ¢41@@yijng a hi gher
viscosity than 1000 cStat [err] , generarty at ntgher TBN l.evel s.
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above 40&bserieul tiaat the ffittraion raéks R@Obrytidce 487 @ Srodict and V6T Hietatp veré iobtaisedan addi ti ve
concent r at @hesprodugbivas ahaysed for onlgiam, stiplam andndatbon dibkide. #51 TN, [ BRHVISE arid Vigrosity lat

whi ¢ hc 01826 et dsterminesh Thei BRHVISE detprminstiornt is agolattilite teety Beselts of dhepiest aloiaxmredsd) a -
sul phur i ¥ethe gk d|(highly selvbieipapmbt2Abordpyiinelrnd Biffgil). phenat e having-a TBN'| ess t han
t hat of the final additive 15 concentrate, (B) an alkaline earth netal base
erthgﬂah in whole to the initial reactants, or in part to the initial
reac ts éﬂnd the remmi nder in one or nor e(ﬁ(;rtr ons at a subsequent st age

or stages TA7™Me pr oces‘%f W é?"f’ﬁ@?“dé{‘ngl dptertion, |1 §t9o Profiet ioh &er FRGH™ to
4 b d |, kyl | '
et (r:]:; 8? Zéu%oﬁ' yafiky: ene °}g Ic%c"\'eﬁgﬂcgéq ﬂ"e)4 [5?‘5'3'°1?d'brt?e§§%’d%y°g9ﬁ'e S‘(@/’ -

b d d t (B),
and (B s ot ol OS“M%W eretho *@‘?@’-ﬁ%t%p"“é@ﬂg‘%&gﬁ QST o

on the weigft=of the co;_r;z@e,gttrate of either (i) a carboxylic acrd having the. .
formul a (Iépmrso&n acid gnhydride or ester thereof or (ii) a di-

pol ycar boxgéai€ ack€ =d conisad wiwng from 36 to 100 carbon atons or an aci d .
anhydeé de ahis Egdnfple delhofistratbs thithaowVeBIg Broduchidan Be @onverIREM Figh $BN ArbducOhdyifg abei ng
such as #&omepabadiscasitpbyCihe procdss afittiee inawiong a TBN greater than 300 and a- .
viscosity at [err] .of less than 1000 [err] (cSt). 25 . :In a final aspect -
t he presBmmpli@venti on provides a finished lubricating oil conposition which
conposition conprises a lubricating oil and sufficient of the additive _
conceirate produced in the manner as herein- before described to provide a
TBN in the range from OcRarde? |18bhuided CAEER bikyl bkbRath | [NRs Y | ubricating oil
conposi tion contains suffTTi gntubadatiigsh  concentrat e |t ey uvr de a TBN'in the
range from0.5 to 100.] 30 Tbﬂci@imﬂliﬁﬂe of the concent::rgalte present in the
finisted |ubricating ort—wtt—depend—omrtteTature—of—tte final use. Thus,
for marine lubricating oils the ambunt of concentrate conposition present
may suit ghbyy be sufficient to provide a TBN in the range from9 to 100 and
for auto e engine lubricating oils the anmount may suitably be

suf fici entqyfe Rhde ﬂe HarddPR) 106+ d/708 nrnangeta‘ar.@mﬂeé 8 v?ag addbl @nd hé hﬁm@sma

| ubri gat i ngr @idkindtRY al so contain effective anobunts of one or nore ot her
types of 3p) =@y Réxbnod 180 g)lwabkddedtd 100 - iol cadinkinges, for exanple viscosity

i ndex 1 NPr{eaties(es givias atddalat IgECYm, mAmg) oxi dants, di spersants, rust

i nhi bi t or ¢) Peunixtpeiwas hekdgalrte IBTTYAP mon HY lagd dthede givbol (32 gyawas barel! mcickiypEnat ed
into the frinkt®hed | ubricating oil conposition either directly or through

t he i \e eFheaviiture yapheld faeS vipwe# t1PAHCGE00 mm Hgldi ti on to their use as additives
for incor d&ﬁa@?mﬁoﬁqﬁrt@ﬁwmmmﬁdﬂgﬂ dP%°Glodmwposi ti ons, the concentrates of

t he preser(® ThAgeent ¥as repayeres 2 800F CHR mapii. PR%at i on as fuel s additives. 40 -
The i nvent(P)oTr'?e\ﬁﬁ"Pﬂedrﬁ’EﬂﬂP%é’astP‘Pﬁer illustrated by reference to the follow ng

Exa
ple 55 Product Weights




In all the Exarrpl es the term"TBN' is used. The TBN is the Tot al Base
Nunmber “in g KOH g as neasured by the nethod of ASTM D2896. In all the
Exanpl es, except otherw se expresgb\ s#3asett a comercially avail abl-e.

sul phurised cal cium al kyl phenate derived froma Cl12-al kyl phenol was

enpl oyed. The phenate is supplied as a solution in 45 lubricating oil,
whi ¢ f orns from 36-40% w w of t eneOPRARt ] 8¢ [The conposition has a TBN
of 250 and a conposition as foll omgt,"atecal cilusgg 9] 25% w w), - sul phur (3.25%
w w) and carbon di oxi de (4. 6% W w—\here—~the——charge" for any Exanple

includes lubricating oil, this is additional to that already present in the
phenat & CONPOS tion, e yiscosity was neasured by the nethod of ASTM D445.
50 Exanpl &MM—M phurised Cal ci um Al kyl Phenate 55 7 EP 0

273 588 Bl bri.cating-oil (57 9) SuI phurl sed

cal ci um al kﬁ%a"“ g%“a”"“’g?% ¥6 g) Linme (49 g) 5 « -
Stearig, acid _ ori de .. (4 g)
2-et hyl” hexanol (qal@ﬂg) he‘%ﬁ‘a‘\‘"ye was heat e,d to

145-[err]/ 700 mm Hg whi | st addi|n$'®& g 4t h }%‘E’ngycol. It was then 10 ,
mai ntai ned for one hour at [err{]¥%00 ny Koy OIL| di oxi de (50 g) .was added
at 165 C over 1 hour. The prodLJ d to 125 [err]/700 nmm Hg. Line
(33;0)wnas added. The tenperatqé{ T di o [¢rr]/700 nmmHg and hel d at
t hi S_tenperature for one hour ??‘i‘ﬁﬁc'?ii P Y¥5lg) was added at [err]
over one hour. The product was then stripped at [err]/10 mnmHg. Finally the
product was filtered. It was observed that the filtration rate was very
fast. 437 Exgmpie dduct and 167 g distillate were obtained. The product was
analS%é‘bl for calci um sul phur and carbon dioxide. Its TBN, BPHV150 and

Vi scosi ty &hemer rJAs ff@mieter ni ned. The BPHV150 deternination is a-
solubility test. Results of the test are expressed on the scale 1 (h| ghly
sol ubl e; ﬁ%ﬁg&") 2 (borderl ine) and 3 (fail). Results Calcium=

13. 9%
char ged - SulpiuPaes 2 ssdib i ifchecr s 8- Bebddr REOE bl Sl
the pr Oduﬁ{;dd?}w&@ﬁ sul phur char g_ed). 25 Car bon D| oxi de = 12 3%W/W

(corresp 2% retention in the product of the [err] charged). TBN
395 [err] = 228 ¢St BPHV150 = 1A Stearic acid = - 16%:-
w w 30,4  This Exanpl e denonst r ptes—t+hat—ag—+ew— BN product can be . .
converted to a high TBN product h&Mon '%Wac@%ﬁt bl e viscosity by the -
process of the invention. Exanpl _D?t"!? 23 9 o o '

35 Product Composition After Filtration

o Calcium 13.9% wiw
© Sulphur 1.9% wiw
CO; 13.9% wiw
- o TBN 392 _
Vioo 206 cSt
Stearic acid 15.7% wiw

Example 4

Charge: As for Example 2
50
Method

As for Example 2 except that the temperature was 130° C instead of 165° G in steps (d), (e) and (f).

55 Products Weights




Charge: Sul phurised Cal cium al kyl phenate 230 g Lubricating oil

26 g Calciumchloride . - 3 g 40 Method (a) The charge was: -
heated-to [err]/700 mm Hg. SteargroavssBgBB g) was added and the mixture
stirred 45 for 15 mnutes, (b) 2-Ethyl hexanol (190 g) was added at 100 -.
[err]/ 700 mm Hg, (c) Line (66 g) was added at [err]/700 mm Hg, (d) The = .
m xt\ge was heated to [err]/ 700 giifelHebaadid ene glycol (32 g) was added
qui ckly (one mnute), so The iddlisfe Was hmﬁor 5 mnutes at [err]/700 mm
Hg, (f) Carbon di oxide (66 Q) s—ther—added—at [err]/1 bar, (g) The

sol vent was recovered at [err]/1 O mmHg, and (h) The stri pped product: was

filtel egoc‘uc{)cProdI onAV\é Qts 8  EP 0 273 588 B1 Crude Product 398 g
Dstlllaie——@gg—g-jg—lé-ﬁeguct Conposition After Filtration The filtration

rate was fast. 10 Cal ci um - 14.1 %
w w Sul phur 2.0% W w [ere] 12.9%ww TBN = 399

[errly, 825 cSt Stearid @adup 15'38% wivw. Exanpl e 3 20 Char ge: As
for Exanple 2. Method 25 SyiRhpr Exgdnpl2d *2¥¥8xcept that the tenperature

was [err] instead of 165 C ijnC%teps ( ;132C’°e‘7’wand (f). Product Wights 30
Crude Product 402 g Distill gt N 239 %5 Product Conposition After

Filtration Cal cium 13. 0%; Syltphy 1.9% w w C02 L
13.9%w w TBN 392 [ dry'ficed Zo’e‘”’cWSt Stearic acid  15. 7% w w
N~
Example 5

\,a Charge: As for Example 3 except that caicium chioride was omitted.

Method

As for Example 3.
25
Product Weights

50 ‘Crude Product | 388¢

Distillate - 239¢g-
Product Composition After Filtration
35 T
Calcium ' 11.9% wiw
O Sulphur 2.1% wiw
N~ CcO: 9.0% wiw
“0 TBN 331
Vioo 98 ¢St
Vo 1490 ¢St
Vi 148
. Stearic acid 16.2% wiw

~The filtration step (h) was very difficult.
This Example, as compared with Example 3 demonstrates the desirability of using a catalyst in the
process of the invention. In the absence of catalyst, although a lower Voo was obtained, this was achieved
50 at the expense of reduced incorporation of calcium and carbon dioxide, and moreover filtration was difficult.

Example 6

55

10



45 Exanpl e % Char ge: As for Exanple 2 50 Method As for Exanple 2 except-
that- the temperature was ferr] instead of [err] in steps (d), (e) and (f).
55 Products Weights 9 EP 0 273 ESS 223 568 Btle Product 377g Distillate

236 g 5 Product Conposition After Filtration Calcium 13. 7% w w 10
Sul phur 2. 1% w w- C02 _ 13. 2% w w TBN ' 380 [err]

99 cStStearic acid 16Ghérgdo |V siiphurRsibaRium & &Rie | 288gflor Exanple 3
except that cal ci um chl gride" whsusrthtng 6fl¢iodvyhod As Olas%xanpl e 3. 25
Product Wi ghts 30 “ Calcium chloride £gUde Product 388
g Dstillate 239 g |Producty 2dappiosartol on After Fifteagijon 35 Cal ci um
11. 9% w w Sul phur 2. 19 tearid asidr | | 94@§owW w TBN

331 V100 98 cSt V40U TZ90 CSU VI 148 Stearic

aci d 16. 2% w w 45 The filtration step (h) was very difficult. This
Exanpl e, agt@npared with Exanpl-e 3 denonstrates the desirability of using
a catalyst—Tmmthe process of the invention. in the absence of catalyst,

al though a |(apweycnhigé ks HeaEd RS AMBE mrk A SndWie (SCd)wey/Beh &deq, at t he expense.
of reduced {(bpTE piRKIBIWAS Reatl t@adscnwﬂcamist@adimm heyiddeE2 ghd nor eover
filt rat I on vaShecthikifiie auat tield foxanedbe at1655C/700 mm Hg,
(d) Carbon dioxide (44 g) was added at 165° C/1 bar,

.18 (o) The mixture was cooled to 120° C and lime (25 g) was added,

. (f) The mixture was held at 165° G/700 mm Hg for one hour,
' - {9) Carbon dioxide (22 g) was added at 165° G/1 bar,
{h) The solvent was stripped off at 200° C/10 mm Hg, and
(i) The product was filtered. The filiration rate was fast.

20
_Product Weights
2% Crude Product | 401 g
- Distiliate 239¢g
Product Composition After Filiration

0 ' .
Calcium 14.3% wiv
Sulphur 2.1% wiw

25 GO 11.3% wiw -

' .TBN 405
Vioo 1483 cSt
Stearic acid 10% wiw

.40 This Example demonstrates that it is possible fo produce a high TBN concentrate, though the viscosity

is relatively high, by incorporating 10% w/w stearic acid.
Example 7

45 Charge:  As for Example 6 except that the phenate was increased from 250 g to 268 g and the stearic
acid was increased from 40 g fo 51 g.

Method:

50 As for Example 6.

Products Weights

Crude Product | 396 g
Distillate 2349

11



10 EP 0273588 Bl Charge
Lubri cati ng- oi | (100 SN) -
2- Et hyl + hexanol

t hen_added
et hyRenePredu
mm Hg,

n After Fj

p

Sul phuri sed cal ci um al kyl
26 g Cal cium chl oride

1€P oR73t58aB1Cc acid : :

Met hod 10 (a) The charge was heated to 120 C/ 700 nm Hg and lime (36 g) was

(b) The m xture was heated to 145 -
ifThe ni xture was hel d for one. hour at [err]/?OO
(d) Carbon dioxide (44 g) was added at 165 C/1 bar,

m xture was cooled to [err] and line (25 g) was added,

hel-d at [err]/ 700 nm Hg for
at [efr]/l bar, (h) The sol veﬁ
The product was filtered. The
Crude Product 401 g Distillat
Filtration 30 Cal ci um ]

oTeidour ,
tSulphar St |
fC®t rati g
efBN 239

MY W w

11. 3%w w 35 TBN 405

Stesyig peid

(1g)p%Gawb
pp@@%okilv
n 18dtervioa

399 Produ
SSsRur

12.9% ww g

bn di ox
at [err
fast.
Ct Oorrp

\ AR 24

w w 40

Thi s Exanpl e denonstrates that

It

B cSt Stearic acid
I's possible to produce a high

253 g
409

phenat e

165 C whi | st addi ng

15 (e) The
(f) The m xture was
ide (22 g) was added
]/1 0 mmHg, and (i) .
20 Product Weights
osition After
. 1% w w CO2
- 10%

TBN concentigEfamploldrghstrbbe thdi & 6196 B docohitfiledaving b Yowal Gbcosil)Yasi compar@Dwiat | Ng
10% W w Brepplé & earttsi pibdutedanipbtearic add contentd1 a2.p8 wiw baS&d dnCifie ightrpH tis dancareadt
that the phenate was increased from250 g to 268 g and the stearic acid was

mcreessdﬂcarhpl@m 40 g to 51 g. Method: 50

Vi ght's 55

Distillate 234 g

As for

Exanpl e 6. Products
Crude Product

3969

Charge:

N

Sulphwrised calcium alkyl phenate

Lubricating oil (SN 100)
Calcium chloride

230 g
Og
3g

Method

25

(a) The charge was heated to 100 C stearic acid (99 g) was then added and the mlxture was stlrred for

15 minutes,

. (b) 2-Ethyl hexanol (190 g) was added at 100 - 110°C,
{c) Lime (66 g) was added at 110°C/2" Hg vacuum,

30

{f) Carbon dioxide (66 g) was added at 145°C,
{(g) The product was stripped at 200° C/30" Hg, and

85

(h) The product was filtered. The filiration rate was slow.

Product Weights
\‘:o Crude Product | 398 g
Distillate 209 ¢
Product Composition After Filtration
45
Calcium 11.95% whv
Sulphur 1.85% wiw
COz 11.6% wiw
50 TBN 349
Vico 100 cSt
Vio 974 ¢St
Stearic acid 24.9% wiv

66

at a stearic acid content of 24.9% wiw.

12

{d) The mixture was heated to 145° C/10™" Hg and ethylene glycol (32 g) was added over 20 mmutes. '
(@) The mixture was held for 5 minutes at 145° C/10" Hg, .

This Example demonstrates that it is possible to produce a high_ TBN concentrate having a low viscosity



EP O 273 688 Bl Product Conposition After Filtration Cal cium -~ 14. 5%
w w -Sul ‘phur * 2.2% w w CO2 13. 1% w w TBN 399 [err]
706 cSt-Stearic acid”™ . 12.9% w w Bmog7EEesPie denonstrates that a high TBN
concentrate having a Iovver vi scosity as conpared with Exanple 6 can be _
produced at a stearic acid content of 12.9% w w based on the weight of the

conceénrr at@mPIRANISI! 8 Charge:  Sul phurised cal ci um al kyl phenate 230 g
Lubri cati.ng oil (SN 100) 0 g Calciumchloride 39

Met hod 25 (919fhe AR%F HE™RES heated to 100 C, stearic acid (99 g) was then
added and e mxture was stirred for 15 ninutes, (b) 2-Ethyl hexanol (190
g) was 3d t 100 - [err], (c) Linme (66 g) was added at [err]/2" Hg

vacuum 30 0 /10 thyI ene gl ycol
(32 g) was a'l\cfci&1 ch JA\}gr %%ﬁ%&%?ﬁ?ﬁ%ﬁ%km l’5(“‘t° “"\’A&‘EQ ﬁeﬁ"‘ or 5 mnutes at
[err]/10 Iﬁg,du&we,gggr bon di oxi de (66 g) was added at [err], (g) The pr oduct
was strjpped—at—terr]/ 30" Hg, and (h) The product was flltered The
filtration rate was sl ow. 35 Product Wi ghts 40 :

Crude Product 398 g Distillate 2094 educt Conposi tion After..
Filtration 45 Cal ci um 11. 9% )g'wlf\ﬁmsﬁ phdf2 ¢ 1.65% w w C02
11. 6% w w TBN 349 [err] Istiliate J.O a9 [err] 974 cSt

Steari osacid 24. 9% w'w 55 Thi s Exanpl e denonstrates that it is possible’
to pweduce a high TBN concentrate having a | ow viscosity at a stearic aC| d. .
cont ent ofProguct Gogwesition Afr FilratigP 0 273 588 B1 Corrparl son Test 1 .

N 20

Calcium - 8.4% wiw
Sulphur 2.3% wiw
CO2 4.4% wiw
TBN 239

2 Vioo 41 ¢St

The filtratidn rate in: step (h) was stow.
This is not an example according fo the present invention and is included for the purpose of
~demonstrating that the presence of a component (C) is essential to the performance of the process of the
30 invention. .

Example 9
Charge: As for Example 3.

%
Method

As for Example 3 except that the ethylene glycol addition in step (d) was reduced from 32 g to 16 g.

.40 . Product Weights

Crude Product | 399g

Distillate 225¢
45
Product Composition After Filtration

50 .
Calcium 13.7% wiw
Suiphur 2.0% wiw
CO: 13.5% wiw
TBN 395

5 Viao 182 cSt :
Stearic acid 15.8% wiw

13



Charge - As for Exanple 3. 5 Method As for Exanple 3 except that the
addi tion of *ethylene glycol in step (d) was omtted. Product Wights 10
Crude Product 382 g Distillate epo2A%ssE1 Product Conposition After
Filtration Cal cium 8. 4% w w Sul phur 2.3% wWw [err] 4. 4% w w
TBN - 239 [err] 41 cSt 25 The filtration rate in step (h) was

sl owAFhi s Thesfitragien rale iestemipl wasalowor ding to the present invention and is

i ncl uded f dhis ExEpindesgarates thatdho paslition of aityleph alycol paB herreduessdchy S99 @8 comRgierhent
(O is e¥¥pMRI®3t o the performance of the process of the 30 invention.
Exanpl e Char ge: As for Exanple 3. 35 Method As for Exanple 3 except

t hat t5heg.’éﬂﬂ§¢gne gl ycol addition in step (d) was reduced from32 g to 16
g. .40 Product Weights Crude Product 399g Distillate 225 g Product .
Conposition After Filt*aticm 50 _Calcium 13. 7% w/ w_Sul phur - 2.0%
w w C02 - 13. 5p/ondrge: TBShiphurised calciur® 8iyifhemats | 230 g 182 cSt Stearic
acid ,, 15.8%ww 13 "EP 0 D¥@risgity #3109 SMe filtfaPBon rate in step (h)
was sl ow. This Exanpl e] demonsk famedum phigride he addi tifon4ef| et hyl ene gl ycol
can be reduced by 50% hs conphfecatid h Exanpl e 3. Egahpl e 10 Char ge:

Sul phuri sed. cal ci um al kyl phenate 230 g Lubricating oil (100 SN) 26 ¢

- .Method

As for Example 3 except that in step (b) instead of 2-ethyi hexanol (190 g) there was added methyl '
diglycol (1 380 g) and in step (d) the addition of ethylene glycol was omiited.

\o¢  Product Weights

Crude Product | 390 g

Distillate 166 g
25
Product Composition After Filfration
'30 .
Calcium 14.1% wiw
Sulphur 2.0% wiw
COz © 14.2% wiw
s TBN 398
' 1 Vioo 210 ¢St
Vao 3821 cSt
Vi 170
40 - The filtration rate in step (h) was rapid.
Thus Example demonstrates that methyl diglycol is effective as component (C).
-Example 11

45 Charge:  As for Example 3.

-+ Method

. .. As for Example 3 except that in step (d) the pressure was 270 mm Hg.
s '
Product Welght

Crude Product | 402 ¢
Distillate 1 238g

14



10 Aimdni:um chl ori de
hexanol
addi tion of ethyl ene glycol
390 g 25

Conpo'sict i otfodet Gompesition After;Filfpatian
C02 o 14.2%ww TBN

VI 170 40 The filtra

(190 g) there was added neERyl 273588 @dol

Cal ci-.um
398 [err
ion rate

4 g Acetic acid
2 g Method As for Exanpl e 3 except that in step (b) instead of 2-ethyl

Distill

14. 1% w' w Sul phur
210 cSt V40

]

in_step

(130 g) and in step (d)' t he
was omitted. 20 Product Wi ghts Crude Product

166 g Product
2. 0% w w
3821 cSt -
h) was rapid. This -

ate

Exanpl e dermnstrat es that nethyl
Exanpl e 11 46 Char ge: ‘As fdg
that in. step (d) the pressure W3
Product ~ 402 g 66

EP 0 273 588 B1 Product Conposi tji
w w Sul ghur 1.9% wWw [err

[err] _”"_288 cSt Stearic ag

Chiqglny col
r Sulpbampl g
sC&70 mm

TBN

i Yee Af t er
] Stearic acid

i Sfearic acjd;

i 19066 e C |
3.1.9MwR O
Ho14-4%0w/fer ¢
392
268/oBt at i ¢
15736 Wy,

ive as conponent (C). -
I As for Exanple 3 except
pduct Wei ght Crude
Distillate 238 g 14
pbn Cal ci um 14. 0%
vV w TBN 392

7 ABRPNN 0

Stearic acid

20 As for Exanple 3 except t

16. 2% w w Exanpl e 12 15 Charge:
|nstead of 190 g 2- ethyl

hat

was used 4E)<agpleﬁ°zoduct i ghts 25

As for

Exanmpl e 3. Method
hexanol there
Cr ude

Product s . 399¢g
~ Charge: As for Example 3.
‘Method .
\./ 20 As for Example 3 exeept that instead of 190 g 2-ethy! hexanol there was used 40 g.
. Product Weights
: Crude Product | 399 g
Distillate 90g
'30-  Product Composition After Filtration
Calcium 13.9% wiw
a5 - Sulphur 1.9% wiw
.CO2 12.1% wiw
TBN 408
1 Vioo 387 cSt
, Vio 7980 cSt
~ o vi 193
.Stearic acid 15.8% wiw

Example 13
45

Charge:

50

Sulphurised calcium alky! phenate

Stearic acid

Calcium chloride
Cis linear alpha-olefin

s5 Method

2-ethy! hexanol

(a) The mixture was heated to 145 - 165° C/700 mm Hg whilst adding ethylene glycol (32 g),
(b) The mixture was held for 30 minutes at 165 ° C/700 mm Hg, ’

15



Distillate 90 ¢ 30 Product Conposition After Filtration Calcium

13.9% W w Sul phur - 1.9%wWw CQ2 12.1 %ww TBN

408 [err] 387 cSt V40 EPO 27358380 cSt VI 193 40 -
Stearic acid 15. 8% W w Exanpl e 13 45 Char ge: Sul phuri sed cal ci um al kyl -
phenat e 230 Stearic acid 63 g Cal cium chloride

4 g \50 (c) GOz (38 g) was added at 165° C/1 bar, r] linear alpha-olefin .

26 g 2- et @y Thepmixtp wps cooled to 120° G and 2'°th3’9'!5”“§’°‘5é°°|\%?‘1’?@6 (a) The mixture was

heat ed to(° Lims (66 ghwgsjaddedon nm Hg whi | st addi ng et hyl ene gl ycol (32 b
The ni xt uf J’%‘gﬁ ‘1’%?“?'8?“566 ?ﬁ??d?’@é‘%%’ﬁ"éﬂﬁﬂ 700 nm Hg, 15 E(P 0 2)73 gsga

Bl () [e &9 UL S 73 588
to 120 Cgﬁ@?g‘(ﬁg\%ﬁ's’ Cé)v(e? s(r%eraé 8)25%6%1%)&”,54@)(“)% (9621 )g<) U\I;\Igsmggdgg,o (ef)
The m xture err]/ 700 mm Hg for 5 mnutes, 5 (g) Carbon _

di oxi deg&g@tg)elg@?s added, (h) The solvent was recovered by stripping at | |

[err]41 ) The product was filtered. Product Weights 10 Crude
Product 385 g Distillate 256 g 5 Product Conposition After Filtration:
Cal ci um 14. 8% w w Sul phur 10946 rr] 13. 4% w w TBN
424 [err] 583 ¢St 25 C'rut'je Product. 3859 V40 .
13,080 cSt VI - 209 SV ¢ acli %9 16. 4% w w S
5
l\—.’/'

Product Composition After Fiitration

o

Calclum 14.8% wiw
Sulphur - 1.9% wiw
CO; 13.4% wiw
TBN 424
2 Vioo 583 cSt

e Vio - 13,080 ¢St
Vi 209
Stearic acid | 16.4% w/w

30 The filtration rate in step @) was rapid.
This Example demonstrates that a |ubr|cat|ng oil can be replaced by a long carbon chain alpha-olefin (in -
-this case Crs)

Example 14
35 '
Charge: | Sulphurised calcium alky! phenate (250 TBN) 233549
\./ . derived from a mixture of C12/C22/Cz4 alkyl phencis
© Lubricating oil (SN 100) 269
Calcium chioride 3g
Method
45

- {a) The mixture was heated to 100°C, stearic acid (63 g) was added and the mixture was stirred for 15
‘minutes, '
{b) 2-Ethyl hexanol (194 g) was added at 100 - 110°C,
{c) Lime (66 g) was added at 110° C/2" Hg vacuum,
50 {d) The mixture was heated to 145° C/10" Hg and ethylene glycol (32 g) added over 20 minutes,
(e) The mixture was held for 5 minutes at 145° C/10" Hg, ' _
(f) Carbon dioxide (66 g) was added,
- {g) The product was stripped at 200° C/30" Hg,
(h) The product was filtered.
85
Product Weights

18



30 The frltratron rate in step (i) was rapid. This Exanpl e denonstrates
that a lubricating oil can be replaced by a | ong carbon chain al pha-ol efin
(in this case [err] Exanple 14 35Ees273x588 B1Sul phuri sed cal ci um al kyl - -
phenate (250 TBN) 233.5 g derived froma mxture of [err] alkyl phenols
Lubricating oil (SN 100) 26 g 40 '
Cal ckum chl ori de ' Crude Product | 3859 | 3 9 Method 45 (a) The

m xture was heated to [err] stearD@m@fel d (632@)9 has added and the mixture
was stirred for 15 m nutes, (b) 2-Ethyt—fexanrct—194 g) was added at. [err]
- (c) erre (66 g) was added at [err]/2" Hg vacuum 50 (d) The m xture was.

heat ed °t o r a t hyl ene glycol (32 g) added over 20 m nutes,
(e) The e C{&J gsm r}q"a% mnutes at [err]/10" Hg, (f) Carbon dioxide

(66 g) was. added, (g) The product was stripped at [err]/30" Hg, (h) The"

product. was filtered. 55 Produgi—\Aéights ER.Q 273 588 Bl Crude Product
385 g Rstillate 250 g 5 PrGE‘EiE‘t"Co*rpo‘é‘rOP‘iW After Filtration Calcium
14.0% W w. 10 Sulphur 1.84% W h|ir 1.84% W w
[err] 12. 9% w w TBN S0z 4@?’1%&] - 381 cSt [err]
8385 cSt_ VI 186 Step(Pt acid| 06,4 % w w This Exanpl e

denonst rat es that sul phurised pal®ium a I§ 5%enat es derived froma m xture
of 20 err] al kyl phenol s can Qfe" upgr aple anpl g 15 25 :
Chakge: Sul phurised cal cium a . NAt €6 4 _.ubricating oil ,(SN 100)
50 g Cal.cium chl ori de ' QéLm%ﬁ egé.p% Fatty Acid

62 g 30 ' 2- Et hyl hexanol 190 g Met hod
This Example demonstratas that sulphurised caicium alkyl phenates derived from a mrxture of

\g 20 01 2/C22/C24 alkyl phenols can be upgraded.

. Example 15
s Charge: | Sulphurised calcium alkyl phenate | 181 g
o Lubricating oil (SN 100) 50 g
_ Calcium chloride 49
s Rape Top Fatty Acid 629
30 . 2-Ethyl hexanol 190 g
L Method

-8 ' (a) The mixture was heated to 120°C,
-+ {(b)Lime (43 g) was added at 120° C/2" Hg vacuum,
(c) Ethylene glycol (32 'g) was added at 145 - 165° C/2" Hg,

- (d) The mixture was held at 165° C/2" Hg for 1 hour,
\— (e} Carbon dioxide (44 g) was added, .
.+ .40 -~ {f) The mixture was cooled to 130° C and lime (29 g) was added at 130° C/2" Hg,
... {g) The mixiure was held at 165° C/2" Hg for 1 hour, . .

~ (h) Lime (22 g) was added at 165°C,
© . (i) The product was stripped at 200° C/30" Hg,

7 (i) The product was filtered.

. Product Weights

Crude Product { 382¢g

.80 Distillate 230g

" Product Composition After Filtration
o ge T —

17



(a) The mxture was heated to [err] (b) Line (43 g) was added at 120
C/2" Hg vacuum (c) Ethylene glycol (32 g) was added at 145 -[err]/2" Hg,
(d) The nmixture was held at [errgpd'erggesée@r 1 hour, (e) Car bon di oxi de (44
g) was added, 40 (f) The m xture was cooled to 130 Cand linme (29 g) was
added at: [err]/2" Hg, (g) The m xture was held at [err]/2" Hg for 1 hour,

(h):: hre (22 g) was added alaumd 1. (1) The dodikt Was stripped at

[err]/30" Hy, (f) The pr odugiphikas filterefl. 4pebhmdugt Vi ghts Crude :
P.r.o'dt'j'Ct'-_' 382g Distillate 002230 g Product Copmpamti pn After Filtration 55

17 “EP'0 273 688 Bl Cal ¢item " 374 14. 0% W w Sul phur

1. 8%\7\//W'C02 Viae 12. 3% W W THNst 374 [err]
176: ¢St ferr] 2826 cSt VI 2826 cSt 172 Carboxylic .
aci.d-content 16.2 % w w Thils Exanpl e derdbnslz ates that Rape Top Fatty Acid.

can. be used in the proces$ @boryieadicheostatti pn. 162campr e| 16 Char ge: _
SuI th,rl sed cal cium al kyl phenate 230 g Lubricaring oil (SN 100) . 26

g’ Cal:ci.um ¢l Blainfie demonstrates that Rape Top atg Awﬁtcpfpﬁe 438d Mo JrotBLIR Bie mvEnBGEPL t hat |

in.step-(a) instead of stearic acid there was used Tall Q1 Fatty

Aci- d" 25 Exbfidle 8 . Product Wi ghts 30 Crude Product
380.. g Distifrate 223 g 35 Product Conposition After Filtration .

Cal- gl%um ' 14.0% w w 40 Sul phur _ .
2.0 w'w CO2 — - 380 [err]
263 ¢St Car boxylic aci dgeg@gte Lﬁl‘:f%%ﬁ%%%ﬁ?@?ﬁgnm 12(gglgt he wei ght of
prOdUCt ) o Calcuum chioride 39

"ﬁét‘hb&

As for Example 2 except that in step (a) instead of stearic amd (63 g) there was used Tall Oil Fatty Ac:d
' ";-(63 g) .

'P.ro_duct-Weights

Crude Product .| 380 g

Distillate 223 g
roduct Composition After Filtration
Calcium 14.0% wiw
Sulphur 2.09% wiw
CO; ' 9.7% wiw
TBN . 380
Vioo 263 cSt
. Carboxyhc acid content 16.6 % wiw based on the weight of product.

T_his- Example demonstrates that Tall Oil Fatty Acid can be used in the process of the invention.

xample 17

0. _":..."(':iharge:__ As for Example 16.

- Method

L " .As for Example 16 except that instead of Tall Oil Fatty Acid (63 g) there was used a mixture of 52 g
55 '_,_polylsobutene succinic anhydnde {PIBSA) in SN 100 lubricating oil (TBN = 60 mg KOH/g) and stearic acid

18



45; Exat’rpl e denonstrates that Tall O Fatty Acid can be used in the.
process=..;of the invention.” Exanple 17 50 .Char ge: As for Exanple 16.
Met:hod. As' for Exanpl € 16 except thep oizzseeggiof Tall Q| Fatty Acid (63 g)
there mas used a m xture of 52 g. 55 polyi sobutene succinic anhydride _
(Pl BSA) in SN 100 lubricating oil (TBN = 60 ng KOH/ g) and stearic acid (47
g)  Product \eights 18 EP 0 273 éﬁ&ﬁgdug dgo grjoduct 390 Distillate
219 Product Conposition After Fi llt sigiaeon Cal Ghelgn
13:1% w:w 10 Sul pha+ . 1.8% wWw[err] -
2. 5% wW'w TBN 360 [err] '
5 12,690 cSt VI

12.1 %W/W) based on the Anhydride content
'-w) wei ght of product 20 Thi s Exanpl e denonstrates that the

i replaced. in part hy PLBSA in the process of t he
|nve t|",gn Exarrpl e 18 2p Cahiamge: As flor Exantiig wive, Met hod As for :
xanpl.e 16 except that | Sypd of Tall |O.| Fati9%awd (63 §) there was used
' BPpduct Wi ghts| Crude Pﬁ&d’t’!{t’!t 402]g Distillate

A7 . i pf®After Filtratfon 40 Ca¥®iu 12. 4% wWw
Sul p-hur B 1.9% w U Vw2 11.4% 9\/"§-t TBN 354 [err]
141 cSt:sBehenl c acid 7 % ww 50 Thi s % | e denpnstrates that

. . \
bEheh:f? aC..I.d can be use C%u%oxyhcaccd%or%géyl I %’?%’v%w asgc;]gntgero”ess of the
I-nventt.on. - Anhydride content 72 % w/w)weightof.product

. b'd ;'&du% ComE%s_ 82 A@r Fl!tl'atuon

This' Example demonstrates that the carboxylic acid can be replaced in part by PIBSA in the process of
the invention.

Exgmple 18

Chiarge:  As for Example . 16.

As for Example 16 except that instead of Tall Oil Fatty Acid (63 g) there was used behenic acid (63 g) ) '

Product Weights

Crude Product | 402 g

Distillate @ | 247g
" " Product Composition After Filiration
" Calcium 12.4% wiw
o Sulphur 1.9% wiw
o GO 11.4% wiw
®. TBN 354
Vioo 141 ¢St
Behenic acid 15.7 % wiw
50 ~ This Example demonstrates that behenic acid can be used as the carboxylic acid in the process of the
invention.
Exampie 19

55 Charge: As for Example 15 except that instead of Rape Top Fatty' Acid (82 g) there was used
paimitic acid (56.2 g). '

Method

19



Exarrpl e 19" 55 Char ge: As for Exanple 15 except that instead of Rape
Top Fatty Acid (62 g) there was used palmitic acid (56.2 g). Method EP 0
273 588 Bl As for Exanple 15 ex@ppo2t3sss Bt eps (f), (g) and (h) were

omtted. Product Weights 5 Crude Product 312 g Distillate 222 g 10
Product Conposition After Filtration Cal cium 11. 7% w w Sul phur
1. 9%/ W r'\é anmple 15 except that gppﬂ)\,‘gmnq-gmwere omitted. 332 [err] 70

cSt [erE! Wei 831 cSt VI 156 Palmtic acid 18.0 % w w.
Thi s Ex nstrates that palmtic acid can be used in the process of
t he |nvent| on. 25 Exanple 20 Charge As for Exanple 15. 30 Method As for

Exarrple 15 except that steps (f).—(g)and (h) were onmtted. Product Wights
35 Crude Product 334 g Distil | Giude Produc® ] 54319940 Product Conposition After

Filtration Cal cium , Distilate 11. 8902%8 w $ul phur - ,

1.8% w w C02 TO. 9% Ww IBN . 321
[errle - 168 cSt 50 V40 : :
1009 ¢ Sproddict Composition After Filtration 286 Carboxylic acid content 18.6 %ww

based on the werght of product. 55 Conparison Test 2 20

s Calcium 11.7% wiw
L_/ Suiphur 1.9% wiw
' ' GO, 8.2% wiw
TBN 332
Vioo 70 ¢St
. Vio 831 ¢St
N vi 156
Palmitic acid 18.0 % wiw
This Example demonstrates that palmitic acid can be used in the process of the invention.
25 . _
Example 20
Charge:  As for Example 15.
30 Method '
. "As”for' Example 15 except that steps (f), (g) and (h) were'"omitted.
Product Weights
8 - . .
Crude Product | 334 g
W Distillate 234 g
o
‘Product Composition After Filiration
* Caicium 11.8% wiw
Sulphur 1.8% wiw
CO2 10.9% wiw
TBN 321
0 Vioo 168 cSt
Vo 1009 ¢St
Vi 286
Carboxylic acid content 18.6 % w/w based on the weight of_product.

55
Comparison Test 2
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EP O 273 588 Bl Char ge: Sul phuri sed cal ci um al kyl- phenate 230 g . S
Lubri cating oil 26 g Cal cium chl oride . .39g5
Met hod (.a) The m xture was heat ed EPOO 223 568 Bihd 2- et hyl hexanol (190 g) was
added, 10 (b) Acetic acid (14 g) was added, (c) The m xture becane thi ck
and het erogeneous and assuned a green colouration. Stirring was

i nef ‘f\e/ctl ve. The reacti peniigs [lsaiiinicdREEEm a,}')rjlpﬁen;'g(s)Lg;g not an exarrpl e

according to the presenf TTven} Lgdicahgloil S i ncl uded ¢r the pur pose of
denonstrat i ng that |owef car boxy;hm.amamrﬁs, inthis c S& QA etic acid, can

not be USEd in the process of—the—t5—TnventTomn: CXanpre Char ge: As for
Exarrpl e A6 except that instead of the commercially avail abl e sul phuri sed
cal cium 2 al kyl phenate there was used an uncarbonat ed

conmer ci art+ avail abl e sul phurised calcium[err]-al kyl phenate (145 TBN).

Met hod' 25~ ) 1ridSnié w@%%&eﬁ@»@éﬁ%hytmmuwosg@% dddda,t e armount of 1ine
was |nq5ea5@pAJeﬁ@53dq wafad¥3d,0 and in’step ( he anount of carbon

di oxi de Was(y My AB&RS! bbdaB) bk 8nd Retdidgedleouland lasgumwlag&b& EdidieRo rSARME twad 21
g Di sti || atiReffective. A& regctidh wiy disdbriihuegomposi tion After Filtration Cal ci um

13. 7% W w. SurhiaIrest is not an example adcofifig\ih e @3ent invention and is includbd ol donihe/ pliigde of
383 V100 demonstratmg that IdvedY carfsixyl{casitidg, in this case acetic acki] ¢4 roSbe Med in the process of the
163, Caribojoyéntian. aci d 15.0% w w Thi s Exanpl e denonstrates that an
uncérﬁ-bonat ed sul phurised cal ci um al kyl phenate of low initial TBN 50 can- be
used in t__ﬁw_@ess of the invention. Exanple 22 55 21 EP 0 273 588 B1

Charge' A car bonat ed sul phurised cal ci um al kyl phenate (150 TBN) 253 g
Ste C aC| Mg_e_ As for Example 16 except. that instead of the commercially agallghlqgfqlghpn%gg{ﬁm
90 g _ atkyl phenate there was used an uncarbonated oommercnally available sulphurlsed calcaum

Cr2-~atkyl phenate (145 TBN).

O " As for Example 16 except that in step (¢) the amount of lime was mcreased from 66 g to 83 g and ln .
i '__'step (f) the amount of carbon dioxide was increased from 66 g to 83 g.

.Product Waeights

| Crude Product | 421 ¢

Distillate 246 g
- . Product Composition After Filtration
N~ Calcium 13.7% wiw
S Sulphur © 1.9% wiw
COz 10.3% wiw
TBN 383
Viao 137 cSt
Viao 2119 ¢St
Vi 163
Carboxylic acid 15.0% wiw

. - . This_ Example demonstrates that an uncarbonated sulphurised calcium alkyl phenate of low initial TBN -
50 - can be used in the process of the invention.

. Example 22
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1N}-CH 4 g Method (a) The
m xture .Was heat ed from 145 to [err]/?OO nm Hg whi | st addi ng et hyl ene
glycol £32:.9), (b) The ni xture weBP 0@YI58&B{err]/ 700 nm Hg for 30 minutes,
(c) . Carbon -di oxi de (38 g) was added at [err]/1 bar, (d) The m xture was
cool"ed 0. [err] and there was.added 2-ethyl hexanol (100 g) and line (76
The M X Chagdtel Ak@bhalod GulbHlnsed BaGa sl plleRkts (160 PEN)MNzblgg |(f) Car bon
- WaS addp@ieadcdciarr]/1 bar, (g) Sol vent was rgcewvgried at
, }and (h) 2Eagipekandluct was filtered. Product. \Wagdtls -
BO0 g 2p Chiciod ghiérid€onposi tion After Filtratipn €aljci um
’ Surphur 23 WW [err]
11 6%W/w TBN 402 [err] 674 cSt Stearic acid 10: 3% ww 35 -
Thi's: Exapjlsgg demonstrates that a | ow (150) TBN sul phuri'sed cal ci um al kyl '
phenat-e carmbe upgraded to a high TBN product. 40 Exanple 23 Charge:: As
for- BExanpl-@) #ib naxes Wbs KAl frbmise:ade@fcnb@ﬁmw wistiab@RCbiihe fied @k k)| phenate. .
der.i'ved fr@mm&ﬁwmﬁma geyi7op hangy ©r doh@niesyVas used the commercially
avai | abl e @utaibunrdosiael (38 aj wiswmicalakyes pheaat e derived froma [err]-al kyl
phenol: ( 25@) THeNixturd radvizioled ¢ 128° ¢ ard therawgsl addeti-eahyCieemanot (1@ g) latid IBiec(pB G)D)
|nstead «af (ePThetrhixtre wexeattbibr §0k@rutey)at 185¢CR00VA® Hgsed | so- hept anol (190 g) and
in step - (quamnélpmel(éihaévgby@bﬂWE Gibed quickly (within 1 mnute). -
Pr odiret " WlahPalveniOrag trsoyered #ti200° CAQmHebpnsk i | | ate 239 g 22 EP O 273
588 . B1 .ProftfiEhe roshg s e After Filtration Cal ci um 13.9% wWw
Sul phur 1. 9% w w CO2 : 12. 0% w/ w TBN 391 [err]

313 QEE ﬂ?_ﬂ_ﬂi}g“ﬁ 6700 cSt

Product Weight | 390 g

erduéf j('I,cni'nposiﬁon. After Filtration

Calcium 14.4% wiw
Sulphur . 2.3% wiw
CO2 11.6% wiw
TBN 402

Viao | 874 cSt
Stearic acid | 10.3% wiw

his Example demonstrates that a low (150) TBN sulphurised calciuim alky! phenate can be upgraded to

As for Example 14 except that instead of the sulphurised calciurh alkyl phenate derived from
a mixture of alkyl phenols there was used the commercially available sulphurised calcium
alkyl phenate derived from a Ci2-alkyl phenol (260 TBN).

'_-'As for Example 14 except that in step (b) instead of 2-ethy! hexano! (194 g) there was used iso-heptanol
S (1 90 g) and in step (d) the ethylene giycol was added quickly (within 1 minute).

o F_'re_duc_t Welghts

Crude Product | 402¢g
Distillate 239 ¢
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A

Stearic-acid 15. 7% w w The filttration rate was rapid. 15 Thi s Exanpl e
denonstrates that iso-heptanol may be used as solvent in the process of the
invention. Clainms 1. A 'process for the production of an additive
concentrate suitable for incorpoERt® 2% 9888 a fini shed 20 | ubricating

oi :/ conposition, the additive concentrate conprising: (a) a lubricating

oi (b I i sol ubl e sul phurised al kaline earth netal

hydroc )PO% ct §n 85%%9‘99%."“ by incorporation of fromgreater than 2 to 35%
by wei-ght based on the wei ght of the concentrate of either: (i) at least: .
one carboxylic acid having t heformilas 30 wherein Ris a [err]

to [egr] alkyl or alkenyl grofiyakie [eqr ]1$§%e'4"'th r hydrogen, a [err] to
[err] alkyl group or a [err] Brsﬁlﬁb‘" or lan PRy ide or ester thereof or

(ii) a di-or polycarboxylic afi®2cont ailni #&%%™¥n B6 to 100 carbon atons or
an anhydri de or ester thereof IBNe conge ate having a TBN greater 35
than 300 and a viscosity at [br\)’J;’ of I¢sd! ﬁgn 10Pp0 [err] (cSt), which
procemss conprises reacting at e)? vat ed |t - (A) a sul phurised

al kaline earth nmetal hydrocar ogbap@t 2 hayd,ng, al TBN I ess than that of the
final additive concentrate, (| N3 sai-t-h netal base, either added
in whole to the initial reactants or in part to the 40 o initial
reactants Hndtalips e @i @ldr in one or nore portions at a subsequent stage
or st'iges V¥ PABPIRAeRsicates that isginpriandl may g V?&tﬁﬁ°t¥°t§f%ﬁ%®ﬁ%@.%ﬂ\f9ﬂ% 2 to
4 car bor&lagto ad- or tri- (C2to C4) gl ycoI an al kyl ene gl ycol al kyl

et her onaIkerne glycol alkyl ether,-(0) a lubricating oil, 45

( E) " r ntratd s for 0 o t
s et e SR

base ont Sa)¥els th ythe concentrate of elther (i) at least one

carboxylic ggy d ixs¢htng &lhﬁlufnﬁrém#hﬁ'lsed Rlkaline earth metal hydrocarbyl phenate modified by
[err] 55 incorporatidh6H R grbatérahah 0350 bfchdight! a¥dd A thé Wkightyor 1ol dokdbndiél of
[err] is eitdnadr ¢)utlieay e, catoky@t hdid having @efidrmalkkyl group or a - CH2COOH gr oup,
or amesanhydride or ester thereof or (ii) a di- or polycarboxylic acid '
containing from36 to 10Q carbon _atons or an anhydride or ester thereof,
the wei ght ratios of contﬁ)ne s 599 to (F)y being such as I produce a
concentrate having a TBN 23 EP 0 273 588 Bl Product Conposition After
Filtration Calcium p% w w 5

Sul phyr 1.9% w w CI)% ' 12. 0% w/ w TBN 391 [err]
313 cSt V40 6700 cSt 10 ; VI
17 wherein R is a Cyo 10 024 alkyl or alkkenyl group and R! is either hydrogen, a C; to C4 alkyl group or

a -CH>-COOH group, or an anhydride or ester thereof or (i) a di-or polycarboxylic acid containing
from 36 to 100 carbon atoms or an anhydride or estér thersof, the concentrate having a TBN greater
3s than- 300 and a viscosity at 100°C of fess than 1000 mm2.s™' (¢cSt), which process comprises
reacting at elevated temperature:
. (M) a sulphurised alkaline earth metal hydrocarbyl phenate having a TBN less than that of the final
additive concentrate,
(B) an alkaline sarth metal base, either added in whole to the initial reactants, or in part to the
w0 initial reactants-and the remainder in one or more portions at a subsequent stage or stages in the
process,
(C) either a polyhydric alcohol having from 2 to 4 carbon atoms, a di- or tri- (Cz to Ca) glycol, an
alkylene glycol alky! ether or a polyalkylene glycol alkyl ether,
(D) a lubricating oil,
45 (E) carbon dioxide added subsequent to the, or each, addition of component (B), and
(F) sufficient to provide from greater than 2 to 35% by weight based on the weight of the
concentrate of either (i) at least one carboxylic acid having the formula:-

50 | R - C}t - COOH : (1)
ri
65 wherein R is a Cio to Czs alkyl or alkenyl group and R! is either hydrogen, a C: to Cs alkyl group

or a -CH,COOH group, or an anhydride or ester thereof or (i} a di- or polycarboxylic acid -
containing from 36 to 100 carbon atoms or an anhydride or ester thereof, .
the weight ratios of components (A) to (F) being such as to produce a concentrate having a TBN
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j.'_".-'._St earr c acr d - 15. 7% wWw The filtration rate was rapid. 15 Thi s Exanpl e
'.-,_derronstrat es t hat i'so- heptanol may be used as solvent in the process of the
_inveption.:Clainms 1. A process fgyobhesggBtucti on of an additive
concentrate suitabl e for incorporation into a finished 20 | ubri cating
"ot I corrposr tion, the additive concentrate conprising: (a) a lubricating
0] (b)prdauétu;mp&ﬁbrt A@r Bitdatiokol ubl e sul phurised al kal ine earth netal
h Ocaruyl phienate nodi fi1ed by incorporation of fromgreater than 2 to. 35%
:'____b_ weight based on the weight of the concentrate of either: (i) at |east N
-one -carboxylic acid having thechaunul aj 23.9keww] {30 wherein Ris a [err] to
_-;,.[err]sal kyl- or al kenyl group peg@piuerr]|is 1eedwer |hydrogen, a [err] to [err]
alkylgroup or a [err] group,|@o,an anpydradewwr |ester thereof or (||) a
~di -:or pol ycarboxylic acid conjaBnNing ffoR®36 to 100 carbon atons or an.
~anhydride or ester thereof, thaigoncentr&t&Shaving a TBN greater 35
-than .300 and a viscosity at 1pMdC of | ePI0&eAn 1qO0 [err] (cSt), which
. proce#s conprises reacting at|eflevated té;rfgerature: (A) a sul phurised
-al-kaline earth netal hydrocar ﬁteamt@h’at TBN | ess than that of the
final ~additive concentrate, ( an al kaline earth netal base, either added

i'n.whol e t tnrtrt)ﬂa{e' do@ctants, or in part to the 40 nitia
“react ant s %.El SHRhIIEEE thitTsoMBardr majea:sprbastsolyens inghe '§°‘§€?d§gﬁd?¥?ﬂt'°'§t age
-or {std in e pr ocess, (C) either a polyhydric al cohol having from2 to

4 cﬁfboncgt“og’rs, ad-.or tri- (Cto [err] gl ycoI an al kyl ene gI ycol al kyl
ether or a pol yal kyl ene glycol alkyl ether, %?D %)rl catoirara(g;;1 9.* a fifished
(E) carbgn glipgpebddcionthe gulodnctios efj @e raddithvg qoReentr s@'&@ﬁ AFoN 0 conponent
(B)y_apd ( Rbrizsting i campbsitoo, ty wwwwmﬁ%r%‘&t‘%’?g than 2 to 35% by wei ght
,_based on t he (xyeailgiitatiod oit, he concentrate 0 e|t e RlardyE Rdnate NRodified by
“earboxyl i ¢ aqb)da Habvicatigg ©hesolle 1$if yphyrised 2‘?4’ wel R rrletéloﬂl&e e ?&rma dondesitrae §ferr |,
to [err] al kyhcomoratignka iy pm giRalsy) 69" got‘ i: hydrogen aferr] to
Jerr] alkyl galtbﬂri')orleﬁt‘f’@rc?"f”’ij RS e a ydrlde or ester thereof or
(i) azsdi - or pol ycarboxylic acid containi ng from36 to 100 carbon atons or
.an ‘anhydri de or ester thergafgy t-heoosei ght ratios of conpdiddnts (A) to (F)
being such as to produce a coEcentrate having a TBN 23 EP 0 273 588 B1 - .
greater than 300. 2. A procesk according to claim1 wherein the lubricating-
oi F"conprises from10 to 90%®Y wei ght of the concentrate. 5 3. A process '
accordfhg to either claim1 or claim2 wherein the a’lpkal i ne eart rret aI
t he lubricati k §Qb1qt{1,@ SdMyphulkerQBQiOlmlah@.ﬁ] in eitherhydo9fe S
phenate is ca?cbﬂ' o'd;ag,agpe iob180 Ehyddieis iouieBter Aherent !gr(@fcat%? gn%fe!% atE aw act.[%
V\herel n t he akkal Rhrbbh Aarhsadr an snhydride ouepter greo

e thif 2§(§f1n%ﬁa \rnscosrty at 100°C of less than 1000 mm2s™ (cSt). which process °°“‘P"s°s

e levated temperature:

reaz::)ng ::I::::seed aikaline earth metal hydrocarbyl phenate havi

. additive concentrate,
\/ (B) an alkaline earth metal base,
| initial reactants and the remainder in on

‘()g))c;ts:er a polyhydric alcohol having from 2 to 4 carbon atoms, a di- or tri- (Cz to C4) glycol, an

alkylene glycol alkyl ether or a polyalkylene glycol alkyl ether,

D) a lubricating oil,
45 EE; carbon dlogde added subsequent to the, or each, addition of component (B), and

he
{F) sufficient to provide from greater than 2 to 35% by weight based on the weight of t
concentrate of either (i) at loast one carboxylic acid having the formula -

ing a TBN less than that of the fmal

either added m whole to the initial reactants, or in part fo the .
© or more portlons at a subsequent stage or stages in the

R - CH - COOH (D)
50 .

rl
55 wherein R is a Cio 10 Cz:, alkyl or alkenyl group and R! is either hydrogen, a G to Cs alkyl group

of a -CH2COOH group, or an anhydride or ester thereof or (i) a di- or polycarboxylic acid

in hydride or ester thereof,
ntaining from 36 to 100 carbon atoms or an anl . TBN |
thecf:veight ?atios of components (A) to (F) being such as to produce a concentrate having a

& {1y IIIII il IIIl



‘5. A process according to any one of the preceding clains wherein the
hydr ocar byl phenate noiety of the oil soluble sul phurised alkaline earth
met al hydrocarbyl phenate is dergpgdrs gsgmat | east one al kyl phenol, the
al kyl group or groups of the al kyl phenol .or phenols containing from9 to.
28 cdrbon atons. 15 6. A process according to claim5 wherein the .
hydreear byl -oehtenthare30fpi ety is derived froma [err]-alkyl phenol obtained by
al kyl ati ng phenol with propylene tetraner. 7. A process according to any
one of Rhet preaseacaying taslsd Tvifetenthe ubrisptiog ol compsisas iemai0de| 98k by weight obihe

car boxyl i c®°8@MP%having the formula (1) wherein Ri's an unbranched al kyl or
al kenill group. 8 % rocess according to claim?7 wherein in the carboxylic
aci 4 of ¥ of e s LT e s ettty Sl olna
[err] is HYdPRgeR g 2'pe & 2LOEEPUPR ghNEe BRSOt RN 1 o 6
wher ei n,t hﬁﬁr@ﬁ?a&ﬁ&ﬁﬂé[&%ﬁaﬁ & Uneifl s ki S’apm CREPR kG 20 aci ds of
formyla (1), which mXxture s a conmercial grade "containing a range of -
aci ds, gnci Hfééeggaé&%ﬂﬂ%f%f b & thePritediiScicd e tﬁ&hﬁﬁ:narﬂﬁphﬁ\at@%fégj?me .
accordi Ng 4i0soRBY¥ DipRuriedd Skefne Barth rthdtal iy fyl Prehdl® i€ adrived MInPbPBAR RS alRf1Car 1 C
aci d. 30  ghénol,AvalUiYCRED 0P ErEEYs Gt 18 alky? pifsid oP PN cortaing From olid2dcaltldRhihs! t here

I's incorporated a di-or polycarboxylic acid containing from36 to 100
car bor 8! OABroBdss atcorRN W6 kiaktes Whébie &e. hydidcarfyl PieRfte EBisCS Abritod) Gorh @ Gb-alkyn 11
whekel n. t hheol bisainad by RREEtag piabnalivith piopylenp edtgmarobut ene succinic acid or- a

pol yi sobut ene succi ni ¢ anhydride. 13. A process according to any one of the
precedi Ag &lparess apdoatingi tn afy pneoef tie precading ichivsrvyhemint thate isninroemdondsast b)) i n
an anount darboxpligpcichhaving thi fanmdld () whe@BR ibgn wabragthed Bllnd eckiksnyl gieee-wei ght of t he
concefitrate. 40 14. A process according to claim 13 wherein (i) or (ii) is. -
i ncor pofat 2 8rorese 8o 6?}6;'1‘!{"7( ereinyin 2e cafepryli addof faspulp dhfie & Fro R $2 FEIP0% by
wei ght bas®an AHKy!arpdr 828 it % e concentrate. 15. A process according to .
any oneof the S_Qt;eccemi (ganclcai wher ei n the TBN of the concent rogg iyﬁ. o
oreatgr * iATER-SaBe e g R’ L e i o il Wi o o

t he concegga[upatte%_ahgu%aga?egraci an ) . process’ accordi ng to an?/ one of
the preceding cla

l'ess th | : ' ein the - -
Vi scosi 1 ‘oprREkesanile Hiny G BRAS 6 HRiph Mol Bis Mt i) "o, A
Pr oCegs 1fCA Bloelsd GcdoRiing Y aféhe @k cihili® 116 @GMdioiGndré BiiNtBrpdaRE @idRorGRIFRMMRYIE (B) -
s lime. S5&id2Qntalfingféie 8656 100 Eof laldfhs bdanafbydAdandéot.t Ne preceding clains =

s wherern the viscosity of the concentrate at [err]-is :

wherein the weight ratio of conponent (B) to conponent (A) is in the range - =

from 0. 22.t ®pibcess acchiding t?dldim 3 8 @hddin thdre istingrmeatetiitiset @ polgisabgtetecsueninic axfior af t he
pr ecedi ng - myisobmenalsaxcisicaniydigegonent (C) i s et hylene gl ycol. 22. A process - -
accoraing to any one of clains 1 to 20 wherein conponent (C) is nethyl: f
di gol . 33 23Procasspraoerding ta@eore Al the corepaging pleimsf wherein (B erclidisnigcomiortedsinto
wher ei n t heomeaneRo) i1 & paeunt Eemsmsien thar)10 jta 3576 chy gweighh Besgd entther weight of #gl e
addi-\g%on oferek#dnent (B) at the conclusion of the reaction between
conponents, (A) to (D) and (F). 24, A process according to r one of the -
preceti  ppataeSamabelionn tivigie 6l bPRTRRpSasEb i e 8 et b
to any one of*"hE precedi n6w39a| ns erer i sulphur—a a'ltlon,al to that
al r eady 15. A process according to any one of the preceding claims wherein the TBN of the concentrate is greater
than 350.

45 _

16. A process according to claim 15 wherein the TBN of the concentrate is greater than 400.

17. A process according to any one of the preceding claims wherein the viscosity of the concenirate at
100° C is less than 750 cSt.

18. A process according to claim 17 wherein the viscosity of the concentrate at 100°C is less than 500
mm2.s~1 (cSt). .

19. A process according to any one of the preceding claims wherein component (B) is lime.

- 20. A process according to any one of the preceding claims wherein the weight ratio of component (B)_' to .
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jpresent by way of corrponent (A i s added to the reaction m xture. 26. A
process aceording to any one of the preceding clains wherein the reaction:
is carried out in the 15 pr esgpae2/@ises p3at al yst. 27. A process
accarding to Claim26 wherein the catalyst is an inorganic halide. 28. A .

'prows according to claim27 wherein the catalyst is- calciumchloride, 20

f i rAls Aerpcpasiaetording t gnoine octmpresding daimahertin eomppenst (O isethylemaivcdes a
lubricating oil and sufficient of the additive concentrate Produced by the

_pr ocess o érPWcﬁﬁe’C‘EPFd"lgrf%a'ﬁ’r‘@Eéb‘i'ar'f@s 1:1°a'-’Pr‘?’E°’P'B°?5‘i’R90?"H@)§"H§N 9igplt he range
from 0.5 120. 25 30. A fi nsed | ubr.i c n ostron accordr:rng
ol aim %o %%n rCﬁSSﬁrgm i1 e of e, prsceding ol &E o1 18 SRR S o |
gu? :‘ ImCI ent ébs u%\f‘les";ﬁgnﬁ fiip '|’ 3‘[ e, §" fheegne P'8R'/|?j pmzewe?rhe
i

range from ni shed | ubri catr ng oil conpositi on according

to clai mﬂgA Eé’s' com? th B dngﬁrt &e&hrng bisim@ Undtlh QORBhiEpradne,  €NTI NE
Iubrrcaotrngo f1cirent o the additive concentrate I's present to
provide aesTEi'\brbd%s; BRortiRg 96 ady’ S48 of teOpréd3ding? SiaimSwnBidi duipM® AaGHn@ND ridk Broady

suitabl e f Okrdséie BY REY ot bordndnd iAPisdddiddé fb dctol Bibdueat i Ng oi | which
,concentrate is obtainable by reacting at elevated tenperature (A a

sul phuri szsd Aapricabs Bzoring ttd) anfesnal of Mr%ﬂrh@ﬂam@ﬁvherem ) RaGbe wh@dfrieﬂgnuamiﬂ\l
l.ess thean t Ipeseroé oftdretafystnal additive concentrate, (B) an alkaline earth
'_.rret\aJ/ base either added in whole to the initial reactants, or in part to
the initi2h Areetscaqtsdingid Clalme28 wheriniokeeatalyst learenmanwdnlsieport lons at a
subsequent stage or stages in the process, (C) either a polyhydric al cohol
‘havi ng f r¥mAprecgssaceaditgdn ciamrevhera'nmaceralwtrq cafciun qhlgriqeer r | gl ycol , an

al k)\hlve I ycoI al kyI et her - or pol yal kyl ene gl ycol al kyI et her
1dbri catr Adjnjshed! ce'ar BlbPTipYieD Bio ot saBerien s lbrisatig all ang "%? porihe
addition of 2¢vec °d(‘§}1 by dhpPreqess & apy P18y prege &WWet°PF°5 8rENi,
t:han 2 to 38%, 5'19 %?Sed on the wei ght of the concentrate of elther

(i)-a Siod? r,r;icab A SN £ e 3 BB 1% Qi © |
ther eof® ?‘ybr'lit. '% riﬁmg el csnﬂgﬁr te'prbgt.dé L QBN S Ringeh

-'carbon ato a ac -or ester t ere the wel ght ratio of
;conponents (A) to (F) be| ng such as to produce a concentrate havi ng.a TBN

greater tHam @RRedisticaing o 6hpotitionabcokdHy t&ciai do6drolnRNutkio&ig biek ah adt6riible 45.

Revendigat | GRGineliubricktiAg il shadarige® BIes adamivelcontontai s @risértl tocbrewldialTBN i BB vapgant -

pour:Otre i memr4eee dans une conposition d' huile lubrifiante formant un
-produrt fini, ce concentr6 d additif conprenant: 50 (a) une huile

Lubr i fi ansa An(dojiitencopbeaa¢ euielise e timbroarkioal o e-fishedclubricating ol obich bowentete Is

-Sul fur6, solobleingblel oy seactiriguat| elvitedh tenfppratutec(A) gusuiphurieed) aliplios P4r® metal hydrocarbyl -

enPoi ds, r 2isheoeddsd inwhelsi tel hednitiah sazientn pidn Parbiogthe inifial gagtants,wyd the remainger iy one
‘cai’boxyl i quer Berefrstipgs aéa suewemmwwwnﬂw + (C) eithgy_a polyhydyig f'fﬂ]“f 'T"'Pq | J |
1 1118 1 1111 ﬂom 2 to trr 4)_ gl yl_eng_ glxcol alLryI ether or a polyalkyl e

-Iaqu ‘l e R &b al rr&%r gl )cP w' ch, & 1‘:3?
e é?i.t i acg‘rz YR e e
Q@

'anhydr i de OL{hel]J oid :iﬂ f, f,'é to &%{rdnﬂé’e
ou pol yoar bl glea i @n - AT Soe Earéaqslemdwe DocHBontrate
, ' having a TBN greater than 300 and a vrscosrty at 100° C of less than 1000 mm2.s™" (cSt).
s
Revendications

1. Procédé ‘de production d'un concentré d’additif convenant pour &tre- incorporé dans une composition
e d'huile lubrifiante formant un produit fini, ce concentré d'additif comprenant :
R (a) une huile lubrifiante,
' {b) un phénate de métal alcalino-terreux, hydrocarboné et sulfuré, soluble dans I'tuile lubrifiante, qui
a 616 modifié par incorporation d'une proportion, allant d'une valeur supérieure 3 2 & 35 % en poids,
rapporté au poids du concentré, soit
(i) d'au moins un acide carboxylique de formule :

* c L M s *

or perr at i @hergtehadinga BRM lass than thel of dhetfingl adgitve wericentitatos Fh ar alelineceagh melglmse o T



.:anhydrl de ou un ester d un tel acide, ce concentre ayant un | AT superieur a
300, et' une-viscosite a 70 100 * Cinf6rieure a 1000 mm2.s-1 (¢St), co
:'pr006d6 consistant a faire reagigpoa7dsspefature el evée: (A) un phénate de -
‘nbtal alcalino-terreux, hydrocarbone et sulfure, ayant un IAT inferieur &

.cél ui du concentre d additif final, (B) une base de netal alcalino-terreux

-aJ odi,ee soit en tot aI | te a grodw ts reagissants initlaux, soit en-partie

a.ces produits reagifb Hi aux et le reste an une ou pl(l)sl eurs '
porti ons a un 5: 1stade ou des stades ulterieurs au cours du. S
__pr---ocﬁde (O un aI cool poI yhydri que ayant de 2 A 4 atorres de car bone, un .. . . .
di gl ytol ou tr| I coI u ,un

e
al Coyl et her dco raﬁcféie % | eou e! ac
bioxyde de %%i\ llqglgc nfe %31 ’108“&! é éﬁl} @? Hom,
ﬁfde conposant,, |e 20486 n% isBositRt
d'.ung, val eurype g ﬁ'!iéri&%&mbo %é‘p é&d@rg nsnétérﬁ@% ‘?e i aﬁ&h & slevée ;
concent re, soidy 'p)uéngte% el Hléahh&flteﬁ‘&}x dfosH A ¥ éuﬁh'@ aént [P AT féheuﬂ selfeH -
du concentré d'additif final, () dans l'aquelle R est un
I adl cal al coy|By ufd! bave GRMNNELE aRBinStefrouxGidttéatsoiRbn it | a0 prdauns Insagissabitd initaoht, Cal
30V abaoanl garter s modors Bhpissants MAbuadt e b2 LU Hou plusielirsLigortdndy @hi de
ou: uns est er dstude duales staded @ltériewss 4u doixis Ju grocsiéaci de di car boxyl i que ou . . -
pol yc/ar boxyl i (Men albod eoighytiriqgie aBHt de 2 @0t @drassads addonea b digiggol autndlymﬁaﬁ:hydr ] de
u’:un: est er dCumneledyléter decoyleasylycelppon aleoy@therisi m!yaldw&nwpqﬂos ants (A) h (F)
_et ant teI s quiD)kee edifisdnt un concentre ayant un | AT supkrieur a 300. -;
Pr ocd (R dy iowesa tde (carbeneaionidi2cia stits fle 1'addifien. o de sbasize additiqyyjde somposant
jI Ub}‘H’I ant e c8ptend de 10 a 90 % en poids du concentre. . < 3. Proc6de-
‘Suivant ' une {fo gdfisarapem RoM-Aora §"°.Lp"8ﬂ2"'2" allapt| djyqe valeyy; sHpéouro d? 3,85 % en poids,
alcali no t er r BRROTH Y BRI Jo GOnGRRire. soit fd'au noipg.yn acide patbxyligue defpmuley :

__hyd ocarpbone et sulfure, soluble dans |"huile lubrifiante est Ie calciunj. -

| e ma n63| umou |e b ocldd suivant-:la-revendi cati sel on

1: el le nbtal alca %R ¢P® est le calcium 45 5. Procem sw vant -

2 unes quel conque des reﬂ ndi cati ons pr~cedentes, selon |lequel la partie

phenat.e hydrocarbone du-phenate de m-tal -al calino-terreux, hydrocarbone et
sulfure, sol ubl® iadis A esbiti Jalicd? E@WIeE‘diltaldény@dJemb AT HBE mlestqwdackyaﬁw b rakiiGaiOU |
les. radi caux akemydnec,MICOsL GHESdIEH TIHTODAPLSI GroamhRIAGSbY Gitesthr uR Bl adda®e de _
carhone. so 6 i Fuoassbtiicibioxdigie dudolyCmpRkgwadontorantde IBell 100 alomgsias carton@antie = - -
e hydr oaan browdidpboun estdr dith hadidecoy| - phenol en C, 2 obtenu en o
y,.ant Urtespragpons erapoidendee tordbasants () b 4fyisiteot ©is qoilo ppduiseet untondentgicd un - .
ntl url&Tsppédegoér\@me des revendi cations precedentes, selon |aquel il

€ '_'_'.'"orpore au noi ns un acide carboxylique de fornula (I)A dans | aguel | e RO
estiun - RadPreghdé swiveship cvendication dngelop lequel Muile rifiants eempreddle 18 2 IPPhHeBRAASY | vant: -
1. _a::__:evendl‘?;"aﬁ"% 7, salon | equel, dans | aci de car boxyl [ que de lla formul a-

Rest un, radlca alco Ieachalhe Ilnear
1 Hyrodb "%s"“’a" ?7% §§ 2 sgjon lsg QT% "‘Tmtfb(g gﬁgdéonque
d -yendm%tﬁ't?%?ﬁ%°'tﬁrf§x’6 V"5°8T 90 1B e |°(u3' | nco”'rlle Ubg e 7614 aci des
.'car_-b yI | que% qETOF rP’e (1), lequel nﬁl ange est d'une qual ite com*rer ciale

%ggédg gli;l\}aﬁtt &£ regen%ﬁatgﬁ 3, seldft remel Je%%géaﬁn@teljr&x LQ 'lescaﬂﬁ‘:ﬁt aci des satures

S I nsaturss.

Procédé suivant I'une quelconque des revendications préoédentes, selon lequel la partie phénate
hydrocarboné du -phénate de métal alcalino-terreux, hydrocarboné et sulfuré, soluble dans I'huile
provient d'au moins un alcoyiphénol, le ou les radicaux alcoyle du ou des alcoyphénols contenant de 9
" B 28 atomes de carbone. |

Procédé suivant la revendication 5, selon lequel la partie phénate hydrocarboné provient d'un alcoyl-
phénol en Cs2 obtenu en alcoylant un phénol au moyen d‘un tétramére de propyléne._

Procédé suivant l'une quelconque des revendications précédentes, selon lequel il est incorporé au
moins un acide carboxthue de formule (I) dans laquells R est un radical alcoyle ou alcényle non

ramifié.

Procédé suivant Ja revendication 7, selon lequel, dans I'acide carboxylique de la formule (1), R ost un
radical alcoyle a cha‘he lindaire en Cio & Cas ot R' ost I'hydrogéne.

& | RN RSN O
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5 "10. Proted6 sul vant | une quel conque des revendi cations 1 a 6, selon

quuel il est incorpore de |'acide st6arique. 11. Proc6de suivant |'une
quel.conque des revendications 1 hgpoavelseg@pioquel il est incorpore Un acide
‘di“fcarboxyl i que ou pol ycar boxyl i que contenant de 36 & 100 atones de carbone
-ou-yn anhydride d un tel -10 acide. 12. Proced4 suivant |a revendication
1%, sl orf- | BigeRsE spivant Byne jaelepnanordes seypndicaionsid idcfe splert Ioqusbib et lincerporé we eélanague,

n anh§@sides ecaﬁewwug%) geifasnge 4 deaueliefiange ¢35 d'upg quatijérommercialg; spatqant ugne

tel conque HAIEE d2GidesaPaah IpIgHRlS Bia Iindns Afides sawids g flep gfreInsIFs-ou (ii) est

.:.nc.__r_-;pore dans, | e corrposant dans une roport| n supsrieure A 10 & 35 %

gg b suvart Tyg; R S R Ry o pare oo race”
- selon I oquel (i) ou (ii) est |ncorporo dans lo cOnposant

:_.aul poi d s 30 océdeusﬂ%a (5ue o que aé%rspFe{/esrlglcﬁnng sglgn Eeague h St ﬁgr;%% 1 ahporte a .

- Q ' | : :'
revendj,cat i afg& p?‘eceﬁ"ent eElrb gﬂﬁﬁon eque : OX%%ﬁeggoncent lrigu estydgﬂep%'fnrtgur A
350..725 16. Procede suivant-la rovendication 15, selon |quel |'IAT du o

"_concent r @lzeﬂoc&flépﬁﬁ\/arﬁulﬁ réveft@iéution] {1, &oﬁq@&iﬂl ﬁLBsV @B&rpéré ok ufl Ulde Ostfliseouitng- o
revendi cat i gRSinighd, Q&dﬂ%@&mdeﬁﬁiyﬁ&u{éﬁaﬂﬁ&mb@ vi scosite du concentr6 a 100 *
‘Cest inferieure , 750 cSt.. so 18 Proced4 suivant |a revendication 17,

selon’ keqlﬂe Probdaié \sLigaho Binb Guakisngie Rie€ rvendicAiodOfiécé@ones ] ssion fequdl @Lsua(i)Sesbidrporé
-mTQQ 1 ( cStidns 1d Bomgdssant (bil Bars Linw probortidnusugérigure [ACOrin 8% %danspoideVeprdiné ad padesdu
pr ‘~c6dent escorseitén | equel | e conposant (B) est la chaux. *35 20. Pr ocdde-
‘sui.vant |' une quel conque des revendications precedentes selon | equel le-

‘rapport e Brortfs suivart iarpreadieation 1) selen lewrbBarl) estipcopar. depiercrmpesant () UB"SZ et . -

5... 24 20pr oc BRAPTRQIigm FRMENISq FiEre 3719|128 ShefLre efépﬁ"é‘?/%’rﬂﬂ"é Sy F?S‘ﬁ%“"br dcedent es,

sel I t Ib P
oan Oq'”uﬁ@cgfégg hlje S o o DRSS S P arooToats ost
‘corrposant (& D mdt hyl di gol . 45 23 Proc6dM sui vant |'une quel conque
des ¥ O4e! Bkl BERIRREER 15 8f Raled NPl Lot LG PE ) 0uC

n est d

(corrposa a] oUt € une addrtion unique de conposant (B).

~'.| ors de l Ja%@é/o%”ﬁ% dﬁmL aquE f\ﬁ&d Q5 Lr{dﬁ:at]ioﬁé p%@%ﬂé@nate%n(l@ueﬁa( @co@ﬂé &LF )

24, Proce € cSidbta it 10 - BIRG iM&HR ,ggrygy@s es revendi cati ons prkdodentes, selon
I equel un diluant ost pr~sent. 50 25. Proc6d6 suivant |'une;quel conque des

r evendig afsl PRSsdErQvaH R vorpdicalitd OF) sbiaflleglel ﬁl’hsadsliﬂJHtEcoﬁhUenﬂ‘EbaD@ecdet iiférid0iiei 20N
di-souf re esomvRRe—+E3YL par rapport a celui d~j& pr~sent au moyen du
.conposant (A). 26. Proced6 suivant |'une quel conque des revendications
pr6cedent ®s Prosédécnivind tune lqudi@ngue ales fependieationsmérddantos, s6Bn lequel lersomposant (R @stdd un .
‘catal yseur . cifx. Proc6d4 suivant |a revendication 26, selon lequel le
cat.alyseur est un hal ogenure non organi que. X, 11111
111] 11 171209 Propédé| suiyant fune pusicongye dg wxerywomwﬁcéﬂemzesemﬂmﬂ dporapAgrt\eg Reids %P

T evendl cat i 6AMEPRant 63 PoFPMRGRATE) psboampriapifeddet st | e chlorure de cal cium

2 Co t d hulle |ubrif t hstit t f I
combusi 1 i B Pk i e StBpTESS i perdaree stécRibe. ot SR hroiine, {;5“9“? ’
d' addi f"if pr' r\eg B e procede suivant |'une quel conque des 6

revendi Ca) QSR qum PRS0 408 RSntohd Y 2 TBAAPul oSooiodhat' oF &8 o

méthyldigol.

. 45 28. Procédé suivant I'une quelconque des revendications. precédentes selon leque! I'anhydride carbonique
' {composant E) est ajouté 2 la suite d'une addition unique de composant (B) lors de I'achévement de la
réaction entro les composants (A) & (D} et (F). :

. 24. Procédé suivant I'une quelconque des revendications précédentes, selon lequel un diluant est présent
50
25. Procédé suivant 'une queiconque des revendications précédentes, selon lequel on ajoute au mélange
de réaction du soufre en supplément par rapport & celui déja présent au moyen du composant (A).

' 26. Procédé suivant I'une quelconque des revendications précédentes, selon lequel la réaction est conduite
55 en présence d'un catalyseur.

27. Procédé suivant la revendication 26, selon lequel le catalyseur est un halogénure non organique. _
-

=



30. Conposition d huile lubrifi ante constituant un produit fini suivant ia
revendi catton 29, dans laquelle |'huile lubrifiante est une huile
lubrifi-ante marine, 'suffisamenteEprlo2edssent re d additif etant present pour
donner un | AT conpris entre 9 et 100. 10 31. Conposition d' huile

| ubrifiante constituant un produit fini suivant |la revendication 29, dans
I aqﬁe* | &8 Pr PR?F‘? @—"Vlaﬂfﬂﬁ VBana'ﬁQ“é" &% selaprieauplile patalyseus estie ehieruse grosaiciumpt eur

d' aut ompbi | e, nnent du concentre d' additif ‘etant pr6ésent pour donner-.'

| AT &% gsn " ul un piy l8ayplle, qopropition CoMPEORd, e .
gtn re | ncorg%}‘ ?}rf‘g {%fgge@ ?6@"5?8"% (%SP'E'&P Th'eg’ gx'ﬁ”ﬁ%mf“'ﬁr?“ﬂ???ﬂ‘tﬁb“gsfl ni,
| oquel  con@BAPFHCSARCEMPE PYh AT |l ‘ﬁ’fng'gﬁﬁ" 226t B terrperature el evee

(A) un ghegars de HoLA) aﬂaﬁ 'c'omau% ey RER L Wtk Yol e rocfggnt un
R Bt i Vg A

al cal i no- t&ﬁﬁe?ﬂﬁ(lA%chM%rﬁeent? -
initlgux, soit en par ces prodw ts reagi ssants ini t | aux et le reste-en _

une 0OU BY{.USdnpesifonePHiulie RBfafte Wdnstiuai Gin Qrod® SiniSSuRER Sa WvbrRichiRH 25, dids GRS dU-
procéde, (iGhileUibrifdntersat urd BlishititidnbliBurdhicléll d'eforioblle, 4utfsbABiRt dd BorfeaHird Q1aBaitir UN

di gl ycol Ostank prisgsnysol doifler G 1AS cErprishtred &gl et her d' ai coyl enegl ycol ou un

al coyl 6t her de pol yal coyl e- neglycol, (D) une hulle lubrifiante, (E) de -

| ' gnhy dB2.deoncantré dladditil eoraprantt pﬁum.étﬂeehcsnporé @ardaind hale db lubdftation dordtiuaphergpreduit
addi~+i on, filk laostposan pei)stre tobtpit) endfeisdnt Sagimieletpdaiue Sthoier(ay unnhénater depodtali on
al | ant d' wakslinpgéresux, hydrprarbioed ptesuliiré? ayanBé G inféripusiachelui duagopesniréed'erdditipfinatiB)de
concent r e, uadiage (¢ métal alpaling-lenrux ciputie wgit pr tatalitg caup produits réagispanisdinitiquk) soyiend' un .
an h§/mr’| de Ryl thoesqrsluitsrépgissenty inlliaux g4 lo rege en upg qu efusaawrsa@rt'a@ 3P sirdeosudes que

ycarm P' %Hés %‘b??f‘@rﬂ’al "“6‘5 % up a'f?ﬁbp%{!t tom dajeatfigne,
(A) A (F) %:P‘é{?ﬁ‘ Ifxlrrg'a gﬁ\y ﬁl{ltel?ﬁ E | olir
d 300 et u 1 E}I:ZH‘* °ﬂ£ uds p s |samment ,

OLIT, qg un .
Pat eng anspg) af'l ‘d = au#u e&cﬂe %Mé’% e ede
d r&s%‘ a E'dg%ar ’tel
ant & q

geei gnet z § o
wel ches A dE' ¥, FAB&&(@%F. bids &)coﬁlb&a %‘AQF‘) u'ils prod tﬁ'oencentré ayant It
schni er ol | gSht sip8eur § 800 &l ineVidcbihs k1 6RF & Richistrd RhdobYimizgeaeday | phenat  unt af

wel ches durch Ein- . verleibung von mehr als 2 bis 35 Gew. -% bezogen auf das -
Gewi ciat parntalispieiet rats, von entweder (i) mndestens elner Carbonsaure mt -
der Formel: R-Cr-:OF 401 r o ~~~~(1) ,. 45 worin Reine . -

(G o - @24Yetalkeyr -zuo dorstelivigk eimes| gddiykrpzatbatst gdelghetunmal Eivedatiung der elfeUrfertige
Wasser st of $chmisimiiizus@imens@ing\iwelghayrAdgifidorgendnat: Si ne - CH2- COOH Gr uppe st eht
oder eines AsteindBchaliedl.oder Esters hievon odor (ii) einer Di- odor =

Pol yc#r bonspirain sphmiegiiSsliches, sglrigttas | ExdeliceliyfetaBhydicearbyiphienat wnfpfi.cwelohes dirghciins oder o

Est ers hi evdAreitypgiyoanimahesls 2 pig 85 Gewy-%, bezoggiyauf dag Lewirly dosinzentratevprbensder, on
mehr als 300 dhaingssiens spes Carkensiire BRAe FPeE von weni ger al's 1000 me S-°

(cSt) besitzt, welches Verfahren das Unsetzen von (A) ol nem sul furierten

Er daTkal i hydrocar byl phenat nit & n&H g&Ogeren TEN al s das fertige

Addi t1v- konzentrat, (B) einer Erdgl kalinetall base, vvel che entweder zur
Grnze den ursprUnglichen Reaktantegizugesetzt 55 Wi rd. oder in einem
‘Tei.l zu den ursprtnglichen Reaktant'en zugeset zt \&Il)d und der Rest in einem
oder nehreren Teilen in einer darauffol genden Stufe oder in darautfol genden

Stufeg in der woanktdifdNCAUIES gt otdr!-Aikentlghup EAARSHE lindeRNERedE TN RESsbIgo
Al kohol mit 2 elabsca- Kaplignapsy bdk @6 NCHACOGHGRIppe SEIR) odbF isihé ARl Yirided Bder |
Esters hievon oder
{ii) einer Di~.oder Polycarbons3ure mit 38 bis 100 Kohlenstoﬁatomen oder eines Anhydrides oder
Esters hievon, modifiziert ist,
.. 50 wobei das Konzenirat eine TBN von mehr als 300 und eine Viskositét bei 100° C von weniger als 1000
mm?2 S~ (cSt) besitzt, welches Verfahren das Umsetzen von o
(A) einem sulfurierten Erdalkalihydrocarbylphenat mit siner geringeren TEN als das fertige Addmv-
konzentrat,
. (B) siner Erdalkahmetallbase, welche entweder zur Ganze den ursprlinglichen Reaktanten zugesstzt
58 wird oder in einem Teil zu den wurspriinglichen Reaktanten zugesetzt wird und der Rest in einem
oder mehreren Teilen in einer darauffolgenden Stufe oder in darauffolgenden Stufen in der Reaktion
zugesetzt wird,
{C) entweder einem mehrwertigen Alkohol mit 2 blS 4 Kohlenstoffatomen -einem Dl- oder TI’I(Cz'-C4 ¥

; T



‘EP 0 273 588 Bi K.' ) gl ykol , sinem Al kyl engl ykol al kyl et her -odor
ei.nemPol yal kyl engl ykol al kyl et her, (D) el nem Schm erdl, (E) Kohl endi oxid,

wel ches ‘hachf ol gend zur Zugabe odep ozoy3jsgd®y Zugabe der Konponente (B)

hi nzugefl gt wird und ausreichend 5 (F), umvon nmehr als zwei bis 35
Gew. -% bezogen auf das Gewl cht des Konzentrats von entweder (i) m ndestens
ei néxCar bonsgiykolesindnt AldengFiialigletherRder el PolvalfyBinglykolalkylether, ~~(1). worin
R eine (G o -(DpddamBeyriierslodor - Al kenyl gruppe darstel.lt und Rl ent weder fOF
V\g_sser st of f, - (Ep Kohlendioxid, wel¢hps> n{omolgandon,y ,@uq@pqugpfjejegqezuggben@er Komponente (B)

- CH2- COOH Grug gefiab wird und@uyreideptbs  Anhydri des oder Esters hi evon oder (ii)

ei ner .Bi - odo IVQ%QB'HI?L‘&U?'(S”S@P@GSG%&%WIEH’f KenPadcst dop FKanzgisis Ve tvedPes
Anhydri des odorl) pidestens ginenfrponsiyre mikfenfomeist en, bei erhohter Tenperat ur

und aft ~wobei di e Gewi chtsverhaltnisse der Konponenten (A) bis (F) derart
20 .~ - sind, da3 ein Konzentrat nRt- ennercomN von nehr als 300 hergestellt
W rd: ?a Verfahren nach Anspruch 1, rin das Schmierol 10 bis 90 Gew. - %
des .Kohzentrats betragt. 3. Verfahre\r/r)nach Anspruch 1 oder 2, worin das-
Erdal kali metal | des schmerollosli chaai sulfuriertdB)25 = ... .
Erdal kal i metal | hydrocar byl phenat s Cal ci um Magnesi um oder Barium ! st. 4,

Verfahren nach pnsm sikd)(c3 -\@QJ)AW dRsr ikeidhlppé birRbiRluha RAbiiade 1P Wasrstofr,
Ver f ahgen nach den@m-desaiihe 8e (it ArSBOLAIRppYRIeht] ofer Cdhesl Mnhydrides oder
Hyd‘&ocar byl phersatetsafidvorsieer 61&5sl i - : 30. chen Hydrocar byl phenat's von
. ndest ens el neineflek Pi- piiee Rolycab@rshigs ink 86 biao bieKohtbhaofiétoltyh det pipes Antigdridel aler
Al Kyl gruppen desteAl ievbphegeidbrietstber der Al kyl phenols 9 bis 28 - :
Kohl enst of f aeicahdihten Tériieratun zmfable wolbeh bie dipwictsvelfditrisas derrKomaerentam 69 rhisc) eﬁrart
wor NV & ch died, dafyeip Beraeryyd piheinen TR gen ra@saleammumw phenol herleitet,
wel-ches durch Al kylieren von Phenol mit ei-nem Prop | ent et r amer er haI ten

wird. 35%. VV@“T‘*&H?@WFR&WH 1e‘f’?'i@rﬁ’?ﬂ%ﬁhmiﬁ8¥ 3% e dh B ?@bﬂ"ﬂ?ﬁ@‘s RRB#at

m ndest ens ej ne

. :‘f' feg spr EF% % 5 sc%mlerollg\ghchen \s,uquunenen
}\S/iapfaﬁg\éﬁ f\gg réﬁ'ﬁ%rﬁcafbypﬁmaﬁégﬁ?ﬁdg?gn PHEHE 'g'@'s&er For el (,I8) Reine - -
i_-geradkett* g%ﬁagaﬂ n%ﬁlp)ns “ﬁ’ onn?L{Erh&‘k%ﬂga?au%gﬁﬁJn%t und RI. V\asserstoff. ist.

9. Verfahren nach el ne Worin sin Gem sch aus

Car DONS AUE € Ryofhihon AT Bler dok vErbtoN6Rddh nBHirach, vibrin W G SarGRly BhdhatidshiGos SMBsH- - ..
handel $00l'i ¢h& iidRkarbyiphehats von Wildediens SRBR rl\ll@@ﬁé?lb%rléﬁgﬂ w66 Rikylgruppe oder die.

ei:nschlii el | iadngrappenabs HRAINbANSTHIGT doP hiRyIhERbIsE WiE S ohloRbRIraiGinsl britikit bowlehbation. 46
-_10 “Ver fahren nach Anspruch 8, worin Stearinsaure einverleibt wird. 11.

:Ver f ahr ene. naeiahsin e Ahsprudhs; porECcdin dbr Bydeocrbylptendtmast@iséinebdi G12-AMkgiphenol herleitet, . N
P "'a[__bonsmalcmasrmtch Bylieies vdrifheid it einerh Bfobyiérdeemeradaitenotind. Anhydri d_hi evon
einverkei bt wird. 850 12. Verfahren nach Anspruch 11, worin: entweder eins
Pol'yi sobut-e Vedahrent ks Sipem edep (JenstebgndenPAnspilichsl (wodm miridestans teirie nGageenedaireh it rded

ei‘nver el bt Faimebi(l) eingerlelptwitdaneria R Wﬁﬂ?@h%ﬁ' O‘MIAE‘?'HMEI%‘#FWE pr Uche, _
V\Dl’ln(l) odor (ii) in der Korrponente$ von nehr als 10 .
bi's 85 Gt Vorfahean Beo ANSRIYEN daworisdn,florfa CoRRBUR R BPID & S SRS G

14 Vef% ahré\q‘y'ﬂﬁ'ﬂ‘?? R T@sse(ﬁﬁ’ﬁlsﬁ (i) oder (ii) in der Komponente (b)

f:<n ej nter %vb qgﬁahrerrp n%rr 81 {nb dgroﬁ;wspr%c 1S b|s% Ggnn ein Q,RQCZ(-\OQ,Q rba%gnsagrgr? dgeﬁ'gn%?t(l) des
Onzen ra ’em%rﬂ%?&a & knﬁ he\é"(:{e tsch eine handelslibliche -Qualitét ist, welche einen Bersich von Séuren,
einschlieBlich sowohi gesittigter als ach ungeséittig_er S#uren, enthilt. :

10. Verfahren nach Anspruch 8, worin Stearinsiure einverleibt wird.

11. Verfahren nach einem der Anspriiche 1 bis 6, worin eine Di- oder Polycarbonséiure mit 36 bis 100
Kohlenstoffatomen oder ein Anhydrid hievon einverleibt wird.

" 12. Verfahren nach Anspruch 11, worin entweder eine Polylsobutenbernstemséure oder ein Polyisobuten-~
bernsteinsiureanhydrid einverleibt wird.

" 13. Verfahren nach einem der vorstshenden Ansprliche, worin (i) ode( (ii) in der Komponente (b) in einer
menge von mehr als 10 bis 35 Gew.-%, bezogen auf das Gewicht des Konzentrats, einverleibt wird.

... 14. Verfahren nach Anspruch 13, worin (i) oder (ii) in der Komponente (b) in einer Menge im Bersich von .
12 bis 20 Gew.-%, bezogen auf das Gewicht des Konzentrats, einverleibt wird. -~ -

= A A




- b L ~EP 0 273 588 B1 KW 15. Verfahren

, el nern der vorstehenden AnsprUche worin die TBN des Konzentrats nehr

a 350 betr~gt. 16. Verfahren ngeb2#@sgsBthe 15, worin die TBN des
Konzentrats nmehr als- 400 betragt. ..5- 17. Verfahren nach einem der

vor st ehenden AnsprUche, worin die Vi skositat des Konzentrats bei 100" C -
:vvenls\ge 18| Verfalyen ('?,OBt‘amemeﬂqf dgrstehenden Ansprligher werimgie TBNriop Kaedantrats7mehyalsi 350di e -
Vtskosi t at PR¥88: Konzentrats bei 100 C weni ger als 500 nmm2.s' 10 (cSt).

b agt 19. Verfahren nach el nern _der vorstehenden Ansgrache worin die

Konpo ne r?P‘eV‘("B?'e'k"aﬁ"R Apsppucheth, weria dieiNes Konzepivats mefk 2400 P8t ehenden -
A ht | t der
R

' _.-'._steﬁ wor n di e Konponente (C) Ethylenglycol let. 22. -
‘98 Géﬁne#hd%ﬁ %Qﬁfch é\ﬂwm gb%ko;.téehgs «%Qzenw%&w & WAgRARYBY fmk S

edgl ye@betlsgt - - - - . ahren nach einem der vorste en -

Anspri che, worin das Kohl end| OXI d (Konponente E) auf' el ne einzel ne Zugahe

der . KOmaengsHared Mkch SiorkBstSoeBheoniiarshrGdhe, 24Hi 6B RomstRshd@Raent en (A) bis

_ d (F) folgend zugesetzt wird. 2 s- 24. Verfahren nach einern der

,vor St éhandestakes pachieinem dwOiistehedideh AFRpra&Da Woig 988 Géwidhtsvertiaies eba el Kdmpordate
Verfahren (Bl Keinpamentel @y inv Bersitteloe 0@dals sArsigtUche, worin Schwefel zusatzlich

ZU &emberelts auf Grund der Konponente (A) vorril egenden Schwofel zum -

Reakt'i oridg¥eriabremnach giesriuger varstebndencAnsitiche, eyt di Kempanerdh(Ck Ethdenglyed ist.

_vorstehenden AnsprUche, worin die Reaktion in Gegenwart el nes Katal ysa- -

tor mu Fge¥ufahren VﬁcF ginerp ger Agerichs A cbyp 49&@95‘" Ajedpmaensnto () Magwidiglyerbist Kat al ysat or

anl sches Hal ogl d |st - Verfahren nach Anspruch 27, \wori n

de:r" Kat ortalypn pagh ejng d§f' A" ‘é?m‘?ea ng,
vel-ch 9 oAl MPoRET(y b?’B En ‘Ef" g"ﬂ‘&gﬁgﬂ%ﬁ"%ﬂ“ 8@5‘8”9{}8'?{ §g§ :
| hevigﬁﬁ'gj?ﬁ%%g ag Fﬁ% ?iel chesI durch das Verfahren nach e%em der .

vorsteg D20GRARS RickRén, SW&%? b Ausbtidod:wollt Bie Sl BRI\ B L B0, VoD O 5.

bIS‘:-'-ll_O ZUu ern I ge ero zusamenset zung, nac Anspruch

28, JéHansit ARRCEIIm B VorstoRbriabs ARPRITE Wokn 58iweld hs@bidh 28 Wk lerdie AGH .
des Ard bdrKsmpenems g@»&m&@hmryamwnmm RésRicRigamisdBRigétig: Red.ei ch von 9 o
0zu liefern. *- 31. Fertige Schm er6l zusanmenset zung, nach’
62 Qorfaliven ndthChitBmSIRh foraéhohdef iARspTRRGTWariD bie fResktidh ih GEDENwEBheY Idtaljisst und
usr etossg@hvinge des Addi tivkonzentrats vorhanden !'st, umeine TBN . . .
-ch von 4 bis 20 zu liefern. - 32.. Additivkonzenterat, geei gnet zur
‘@ATbVerfghriemnagh Anspeich 2 evrirSish ifatalystor einvesiordatischésohialogenid iatt durch :. : 50: '. o
von (A) einemsul furierten Erdal kali hydrocar byl phenat mt eI ner :
:ger Aer8n Veriiver hagh dgsprych 21, iwgdn dey Hptelysgtor ﬁmng (B) einer
Erda' cali rret al I base, wel che entweder zur G-nze den urs r| I|c
' %8n Fof ‘F‘ ipflzipammepspizing, Welche Zysammansetzing gin 75' °"°“d°
ta

3‘2? 2? P hse mw@ﬂf%“"bﬂwq't%“ﬁf%ﬁﬂfv?'b%éﬁﬁgg’ a5t ufrrfgf?‘.eq:r ngtﬁ%eez:q:t on
B e e S B AR S0 o83 Sl S St e

* 100 zu liefern.

.31, Fertige Schmierdlzusammensetzung, nach Anspruch 29, worin das Schmierdl ein Schmierl fUr
.. Automobilmotoren ist und eine ausreichende  Menge des Additivkonzentrats vorhanden ist, um eine
* -~ TBN im Bereich von 4 bis 20 zu liefern.

/32, Additivkonzenterat, geeignet zur Einverleibung in ein fertiges Schmierdl, welches Konzentrat durch
- Umsetzen von -
) (A) einem sulfurierten Erdalkalinydrocarbylphenat mit einer genngeren TBN als das fertige Additiv- -
konzentrat,

(B) siner Erdalkalimstalibase, welche entweder zur Génze den urspriJnglichen Reakianten zugesetzi
wird oder in einsm Teil zu den urspriinglichen Reaktanten zugesetzt wird und der Rest in einem
oder mehreren Teilen in einer-daraufiolgenden Stufe oder in daraufiolgenden Stufen in der Reaktion
zugesetzt wird, _
(C) entweder sinem mehmertlgen Alkoho! mit 2 bis 4 Kohlenstoffatomen; einem Di- oder Tri(C2-Cs )-

glykol, einem Alkylenglykolalkylether oder sinem l?olyalkyleng!ykolalkylether,

© RN




'gl ykol . ei’ ‘ner n Al kyl engl ykol al kyl et her oder el nem
-5P0I yal 'kyI engl ykol al kyl ether, """ i ?n _ '

i 1111| 11 1111111211111111~~~~~ EPﬂId?hlssHBh T2 11t EP 0 273 588 81
(- D) ‘ernem Schm er6l, (E) Kohl endioxid, welches nachfol gend zur Zugabe oder
zu i eder. Zugabe der Konponente (B) hi nzugef Ugt wird-und ausreichend (F) ,um
von wEhr al s PheirempPabmiselcew, 9 bezogen auf -das Gewi cht desKonzentrats,
vn entweder (F) Kehlendioxid, V(ﬂ“’}“%l‘??éff"gwr%r?g@ﬁﬁ‘ia dpfi Fu igdar 4“5?@?!349" (KEY‘P?S'G@‘P ®) nes
Sl:ur eanhydr i i duneugniigr v E%‘t"éra TR N od r von || nin

er od
“Pot-year bonsgu‘ﬂa’“%‘;r" BlE 2wl §i§ 3 ~ qri ds
ot et “TormpelbE f& %?“%ﬁ so?s?;e @%?Eg : o “?3%5‘; o

e St A i SRS
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