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OVERBASED METAL CALIXARATES, THEIR PREPARATION AND
LUBRICATING OIL COMPOSITIONS CONTAINING THEM
The present invention relates to overbased metal salts of sulphur-free
calixarenes having a substituent hydroxyl group or groups available for reaction with a
metal base, their preparation and their use as detergents in lubricating oil compositions.
In the operation of the internal combustion engine by-products from the
5 combustion chamber often blow by the piston and admix with the lubricating oil.
Compounds generally employed to neutralise the acidic materials and disperse
sludge within the lubricating oil are the overbased alkaline earth metal sulphurised
hydrocarbyl-substituted phenates, salicylates, napthenates and sulphonates. The term
"overbased" is generally used to describe those alkaline earth metal hydrocarbyl- |
10 substituted salts in which the ratio of the number of equivalents of the alkaline earth
metal moiety to the number of equivalents of the acid moiety is greater than one, and is
usually greater than 1.2 and may be as high as 4.5 or greater. In contrast, the
equivalent ratio of alkaline earth metal moiety to acid moiety in "normal" or "neutral"
alkaline earth metal hydrocarbyl-substituted salts is one, and in "low-based" salts is less
15  thanone. Thus, the overbased material usually contains greater than 20% in excess of
~ the alkaline earth metal present in the corresponding neutral material. For this reason
overbased alkaline earth metal hydrocarbyl-substituted salts have a greater capability
for neutralising acidic matter than do the corresponding neutral alkaline earth metal
ilydrocarbyl-substituted salts, though not necessarily an increased detergency power.
20 In the manufacture of the aforesaid sulphurised hydrocarbyl phenates, hydrogen

adfilees, dyeto the resulting sulphur dioxide emissions associated with lubricant
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- wEomBustiofil service, as well as in additive production. In response to the perceived
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15 RI(OR10O)0RI1 011)
wherein in the formula () R%is a Cj to Cg alkyl group, R19 is an alkylene group,
e.g. of 1-6 or 2-4 carbon atoms, R11 is hydrogen or a C; to Cg alkyl group and f'is an
integer from 1 to 6, either alone or in combination with either (C2) a hydrocarbon
solvent or (C3) either (i) water, (ii) Cy to Czo_mohohydric alcohol, (iii) a C1 to Cy9
20  ketone, (iv) a Cq to Cyq carboxylic acid ester or (v) an aliphatic, alicyclic or aromatic
C1 to Coq ether, or, (C4) a C1 to C4 monohydric alcohol, in combination with a
hydrocarbon solvent (Cp), and
(D) carbon dioxide added subsequent to each addition of component (B).
. It is important that the process be tolerant to plant conditions, particularly in
25  relation to the glycolation and carbonation steps, i.e. addition of (C) and (D)
respectively in the process described hereinabove otherwise sediment content may be
unduly high or the product may be less workable than is desirable. We have found that
the robustness of the process which is a term coined to embrace tolerance to plant
conditions, achievement of a workable product and acceptable sediment contents
30 improves with increasing molecular weight of the calixarene from which the overbased
metal salt is derived. A practical consequence of improved robustness is that high AV
(Alkalinity Values as measured by the method of ASTM D2896) typically an AV of at
least 370, for example about 450, and as high as 500, or more, are readily achievable.
Accordingly in one aspect the present invention provides an overbased metal
35  salt of a sulphur-free calixarene having a substituent hydroxyl group or groups
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t he web may,

R3 is hydrogen, a hydrocarbyl or a hetero-substituted hydrocarbyl group;
either R1 is hydroxyl and R2 and R4 are independently elther hydrogen, hydrocarbyl or
hetero-substituted hydrocarbyl, -
or R2 and R4 are hydroxyl and R1 is either hydrogen hydrocarbyl or hetero-
substituted hydrocarbyl;
and n has a value of at least 4.
When Rl is hydrogen R2 and R4 are hydroxyl, and R3 is either hydrogen hydrocarbyl
or hetero - substituted hydrocarbyl in the formula (I) the calixarene is a resorcinarene.
In the formula (I) Y may suitably be (CHR6)d in which RS is either hydrogen
or hydrocarbyl, e.g. of 1-6 carbons such as methyl and d is an integer which is at least
one, n preferably is at least 6, more preferably at least 3, e.g. at least 9. Any hetero-
substituted hydrocarbyl group has the heteroatom, preferably-O-or = NH, interrupting
a chain of carbon atoms, such as an alkoxy-alkyl group of 2-20 carbons.

20

25

A preferred calixarene has the formula:-

30

(m

35  wherein RZ and R4 are independently either hydrogen,
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Gd. (25p)] substituted%ydrocarbyl; either one of R7 and R8 is hydrogen and the othér RehdP?
hydrogen or hydrocarbyl, n has a value of at least 6, preferably at least 8, typically at-
least 9 and e is one or greater, e.g. 1-4.

5 Preferably in the formula (I) R2 and R4 are hydrogen; R3 is hydrocarbyl,
preferably alkyl of greater than 4, preferably greater than 9, more preferably greater -
than 12 carbon atoms; one of R7 or R8 is hydrogen and the other is either hydrogen or
alkyl, preferably hydrogen, n is at least 8, preferably at least 9,andupto 12.
Alternatively, R3 in the formula (III) may be a hydrocarbyl group derived from a

10  polyolefin, for example polyethylene, polypropylene, polybutylene or a polyolefin
copolymer, for example an ethylene/propylene copolymer, preferably from a '
polyisobutene. Examples of R3 include dodecyl and octadecyl.

A molecular weight of the calixarene of at least 1880 comprises.two variable
contributions, the first being that from the hydrocarbyl substituents(s) on the aromatic

15  nucleus and the second being that from the number of units in the cyclic polymer, i.e.
the value of n in the formulae (II) and (III). Thus with reference to the calixarene of
the formula (IIT) when (CR7R8)e is CHp, R2 and R4 are hydrogen and R3 is, for
example octadecyl, the value of n must be for a non-homogeneous calixarene, i.e. one
comprised of a number of rings of different sizes, an average of at least 5.4 and for a

20  homogeneous calixarene, i.e. one comprised of rings of the same size, at least 6.

The metal moiety of the salts may suitably be either an alkali or an alkaline
earth metal, or indeed any metal capable of forming salts with calixarenes. Preferred
metals include calcium, magnesium or barium. A particularly preferred metal is -
calcium. Mixtures of metals may also be employed. The salts will hereinafter be

25  termed "calixarates". Overbased calixarates, the subject of the present invention, are

* calixarates in which the ratio of the number of equivalents of the metal moiety to the
number of equivalents of the calixarene moiety is greater than one.

Calixarenes may suitably be prepared by the method described in the aforesaid
Monograph, Chapter 2. Typically an alkyl phenol unsubstituted at the ortho-positions

30  may be reacted in the presence of a base as catalyst with an aldehyde, such as
formaldehyde, generally in one of its polymeric forms. .

In another aspect the present invention provides a process for the production of
an overbased calixarate as hereinbefore described which process comprises reacting at
elevated temperature:-

35 (A) either (i) a sulphur-free calixarene having a substituent hydroxyl group or
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15  optionally in combination with either (a) a hydrocarbon solvent or (b) either (i) water,
(ii) a C1 to Co0 monohydric alcohol, jii) a ketone having up to 20 carbon atoms, (iv)
a carboxylic ester having up to 10 carbon atoms or (v) an aliphatic, alicyclic or
aromatic ether having up to 20 carbon atoms, or,
-(Cg)aCytoCy monohydnc alcohol, in combination with a hydrocarbon solvent (a)
20 and (D) carbon dioxide added subsequent to each addition of component B).

With regard to component (A) this may be either (i) a sulphur-free calixarene
having a substituent hydroxyl group or groups available for reaction with metal base
and having a molecular weight of at least 1880; or (ii) a low-based or a neutral or an
overbased calixarate derived from a calixarene as aforesaid. Suitable calixarenes (i) are

25 those as hereinbefore described, particularly those alkyl calixarenes capable of
conferring 011-solub1hty on the product Pre-formed calixarates wherein the equivalent
ratio of metal base moiety to calixarene is either 1 (neutral calixarates) or less than 1
(low-based calixarates) may be employed to produce an overbased callxara_te.
Alternatively, an overbased calixarate according to the present invention may be

30  employed, in which case the product is a calixarate having an increased degree of
overbasing, i.e. a higher alkalinity value. -

In addition to one of the alternatives (i) to (iii), component (A) may further
include a compound of the general formula:- |
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be such that ayang z are 1; R21, R24 and R27 is preferably a Cy to Co4 alkyl group, more
15  preferably a C1-Cy2 alkyl group; either R22 =R23 = R25 =R26 = hydrogen or R22
=R25 _ hydrogen and R23 = R26 = methyl; and g is preferably from 2 to 7, more
preferably 3. Where R22, R23, R25 and R26 all represent hydrogen, the compound
of general formula (IV) can be prepared by the condensation of the corresponding
phenol with formaldehyde. Where one of R22 and R23 and one of R25 and R26 is
20  hydrogen and the other is a hydrocarby! group, for example a lower alkyl group, an
aldehyde other than formaldehyde is used in the condensation with the phenol. The
mixture of overbased salts and any low-based, neutral or unreacted compounds
resulting from the use of the mixed feed is useful as a lubricating oil additive.
Component (B) is a metal base. The metal moiety may.suitably be an alkali or
25  alkaline earth metal, preferably an alkaline earth metal. The alkaline éarth metal is
' preferably calcium, magnesium or barium, more preferably calcium. The base'nioiety
may suitably be an oxide or a hydroxide, preferably the hydroxide. A calcium base
may be added, for example, in the form of quick lime (CaO) or in the form of slaked
lime (Ca(OH)y) or mixtures of the two in any proportions. Component (B) may be
30 added in whole to the initial reactants or in part to the initial reactants and the
remainder in one or more further additions at intermediate points during the reaction.
Component (C) is a solvent for the reactants. The solvent (C) may be either
(Cy) optionally in combination with either (a) or (b), or (C»).
'(Cy) is either (i) a polyhydric alcohol having 2 to 4 carbon atoms, (ii) a di-(C3 or C4)
35 _ glycol, (iii) a tri-(Cy to C4) glycol or (iv) 2 mono- or poly-alkylene glycol alkyl ether
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film The choice of(a) 3@ Hy@fdcarbon solvent which may be aliphatic or aromatic. Examples of
suitable hydrocarbons include toluene, xylene, naphtha and aliphatic paraffins, for
15  example hexane, and cycloaliphatic paraffins.

(b) may be either (i) water, (ii) a Cj to Co monohydric alcohol, (jii) a ketone
having up to 20 carbon atoms, (iv) a carboxylic acid ester having up to 10 carbon
atoms or (v) an aliphatic, alicyclic or aromatic ether having up to 20 carbon atoms.
Examples are methanol, 2-ethyl hexanol, cyclohexanol, cyclohexanone, benzyl alcohol,

20  ethyl acetate and acetophenone.

(C2) may be a Cq to C4 monohydric alcohol, preferably methanol, in
combination with (a), preferably toluene.

Preferred solvents (C) comprise ethylene glycol, a mixture of ethylene glycol
and 2-ethyl hexanol and a mixture of methanol and toluene. .

25 Generally, in view of the intended use of the product, it is preferred to

" incorporate a lubricating oil as a supplemental solvent. The lubricating oil may suitably

be an animal, a vegetable or a mineral oil. Suitably the lubricating oil is a petroleum -
derived lubricating oil, such as a naphthenic base, paraffin base or mixed base oil.
Solvent neutral oils are particularly suitable. Alternatively, the lubricating oil may bea

30  synthetic lubricating oil. Suitable synthetic lubricating oils include synthetic ester
lubricating oils, which oils include diesters such as di-octyl adipate, di-octyl sebacate
and tri-decyladipate, or polymeric hydrocarbon lubncatmg oils, for example l1quld
polyisobutenes and poly-alpha olefins.

Component (D) is carbon dioxide, added subsequent to each addition of

" 35 . component (B). Carbon dioxide may be added in the form of a gas or a solid,
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polycarboxylic acid containing f?om 36 to 100 carbon atoms or an anhydride thereof,

(iii) a hydrocarbyl-substituted sulphonic acid or an anhydride thereof, (iv) a
hydrocarbyl-substituted salicylic acid or an anhydride thereof, (v) a hydrocarbyl-
substituted naphthenic acid or an anhydride thereof, (vi) a hydrocarbyl-substituted
phenol or (vii) a mixture of any two of (i) to (vi). Of the aforesaid alternatives -
Component (E) is preferably (i).
As regards (i), this is preferably an acid having the formula:

RI12 . CH - COOH _ W)

_ R13
wherein R12is a Cq to Co4 alkyl or alkenyl group and R13 is either hydrogen, a Cy
to C4 alkyl group or a -CHpCOOH group. Preferably R12 in the formula (V) is an
unbranched alkyl or alkenyl group. Preferred acids of formula (V) are those wherein
R13 is hydrogen and R12is a C10 to C24, more preferably C1g to C24 unbranched
alkyl group. Examples of suitable saturated carboxylic acids of formula (V) include
capric, lauric, myristic, palmitic, stearic, isostearic, arachidic, behenic and lignoceric
acids. Example of suitable unsaturated acids of formula (V) include lauroleic,
myristoleic, palmitoleic, oleic, gadoleic, erucic, ricinoleic, linoleic and linolenic acids.
Mixtures of acids may also be employed, for example rape top fatty acids. Particularly
suitable mixtures of acids are those commercial grades containing a range of acids,
including both saturated and unsaturated acids. Such mixtures may be obtained
synthetically or may be derived from natural products, for example tall, cotton, ground
nut, coconut, linseed, palm kernel, olive, palm, castor, soyabean, sunflower, herring
and sardine oils and tallow.

_ Instead of; or in addition to, the carboxylic acid there may be used the acid
anhydride, the acid chloride or.the ester derivatives of the acid, preferably the acid
anhydride. It is preferred however to use a carboxylic acid or a mixture of carboxylic
acids. A preferred carboxylic acid of formula (V) is stearic acid. The acid may '
suitably be present in an amount up to 40% w/w, based on the total weight of the final
product. It is believed that the acid, when present, chemically modifies the overbased
calixarate product.

As regards (ii), this is preferably a polyisobutene succinic acid or a

of
0

g



The present invention is applicable to any 1. A wapping machine in
which a web is form of wapping nachine in which goods
are continuously coated with a succession of pat- :
wrapped in a web which is secured around terns of a heat-seal able materi al
and cut inter- “the go®ds by heat-sealing. The source
from mttently by a.cutting device into sections each

which the web is fed generally conprises a having a pattern of the _
heat - seal abl e- rp@lysabatene Sccinic anhydride. reel of -the web from which

the web is with NGl @ORdMRE tvE RG] AR ARE nf i fcd Byl sUEMAP R Quirably .~
\:,Lmo i c ﬂ r ﬁ,\;vg h ? Rg qugta?na&putrogl Z%ﬁ%ﬁgti:aga?éﬂ a&%@%ﬁ?&i&ﬁu p%f ﬁi?i?ﬂra]suobgiﬁﬁgz 'Eghgé " :r Ie "

bei ng web contaliél fadicalsQfcrlekataplR hikyl,| cyBloh&iyl, 8Etyl, iy, degyl,.tridecyl, hexadec?',

: : _ 2 SsI ON 0
wr apped. Z?é Ségqr&?{ggnhEﬁé)ogﬁ??ad?cliﬁrhe%\sredcég%l&Roi% Chg@?&o%oéhsucggnce %I@l #¥dapped,
the wapping tintetrabolefiis, fordxampleetiehe propehe, Isbithey) isbbatend] 3 -hexene, 1-octene,

patterns

station conpri | ' I t eq- Sid v t,0.the.cutt. ng
devi ce by gp m?ﬁ@t&gglﬂeﬁénm-s&tén%fga 4{‘%‘?@- gfef?rﬁ@y .élgealgy?ﬁ%@l 5‘&5851‘8“&‘%
box with posi tongdedvasdiem ampolyipeonylanaipolyy1-butene or polsisothuene, more preferably
portions of thgoWisBeRheOVerl apping each other cutting device said neans
bei ng gear g to the . ) . and these overl apgl ng portions are
then seal ed® oper at i ¥ TEACtion sixtyre mpyalspipperaomsts asipemponent{E)a catalyst (or

to each other ipyombter)dpptlieceddtion. The batalystamns betah @fganitf conkipoune Br i thokganiche

[ tati . Lo presspye. Alterpatively the
W abpi ng st at i comeaid. Suitable ofgaric compounds REISISH Gaanis b br jatseni
20 may consi stalkgnozies, whichmay suitably b cepresanted by the foutulang devi ce al so bei ng
geared to the printing Rl4_x the web is fornmed mtoQﬁ)bag

Such a5 swddt s "Biersibhe fumripINRE? ither an sty 4l o5 ks gpun rsefsesbler n of
t he heat - seal athaeing 3-20 or 6-20 or 7-20 carbons respectively, or halo-derivative thereof and X is
either halogen, suitably chlorine, bromine or iodine, preferably chlorine, or the group
'OCORI5 wherein R15 is suitably C1 to C4 alkyl. Alternatively, the organic halide
_ may be an HX salt of an organic base, for exémple guanidine hydrochloride. A suitable
20  example of an organic halide of the formula (VI) is octyl chloride. Mixtures of (i) and
(i) may also be employed. Suitably the amount of organic compound (F) employed
may be up to 2.0% by weight based on the weight of the reaction mixture. Suitable
inorganic compound catalysts include inorganic halides, particularly inorganic
chlorides, and inorganic alkanoates. Examples of suitable inorganic compound
25  catalysts include calcium acetate, calcium chloride, ammonium chloride, ammonium
acetate, aluminium chloride and zinc chloride, of which calcium chloride and calcium
acetate are preferred. Suitably the amounts of the inorganic compound catalyst
employed may be up to 2.0% by weight based on the weight of the reaction mixture.
Provided that the catalyst is present during the carbonation step, it may be added at
30 any point in the process, though it will usually be found convenient to add the catalyst
initially. - '

In order to produce an overbased calixarate from component (A)(i) or (A)(i) it
is necessary only to react the (A) component with components (B), (C) and (D), using
the appropriate proportions of components (A) and (B) to achieve overbasing.

35 . Suitably component (B) may be added in one or more additions, preferably in a single



The |o"r esent invention is illustrated but in material and in which nachi ne

the . web is "85 no way limted by reference to the
drawi ng "urged onto the surface of the printing rol I er 25
acconpanyi ng the Provisional Specification by virtue only of the tension
in the web. | whi ch is d0diagrammatic representation of
a 2. A wapping machine according to Claim - o wWr appi ng
nmachi ne. 1 in which the neans positionel
between the  addition. In this drawing a web 1 is fed froma

reel Er i S't ing roll ﬁf] ordefltd ﬁuﬁc]lﬁw 4 higH Aﬂlﬁ(/AlEfﬂié%@ isvatlme) 88ggaseg cialtixa\r/aéelz there

2 in the direction sho e.arr,ow ] ]

conprises a paf'fy BP e@pmeRXn overbased mgia °gl<‘3@§3é§ ga?\ﬁﬂfﬁ?naa F@H rﬁﬁﬁfﬁ}{*%?'}eer
3. The web dr haxing msybstitiehtsgriop os prowgs availabie firi reactioh andh having a mr?]ecula{ -
oyt cor 0SS | MaRigh ot A kast't 88D, Al il bielirei¥0 efibloy' Bl Rin? T} Barkiclafiaitisn
3. A wrappi ng @06)pnEi)sad smare particulady ateatic acid, whilst at the same time adjbstingtheow and

t hen ar ou Nd a jepiiive Aftiolfits'oTicbfiponcntO(A)and i(B) f 4 Cat¥hiutiiciddi $o Prddibd fhe Highl | er
as 95 . . : . . .

a ci r cunf er enc8V desired. ;Again, companent (B} may s.ggztb_ly be incorporated in one oBmIore The
web t hen passeaddﬂé&nsemfetablpimakinge@.dditi?n.'éll on of the web that |EI to bs f ed
to the wa : ' -and a st at.i onary .bl ade So
that pi ngms tation g?ltﬁ%yethﬁ%?@tﬁg%rggergtu?e ﬁwe‘}néh.t eprocesstlﬁgp% dlngay # one
or several tintegpeeateretn the range fromii5ap 200, ipeeferiably feone 60 tb HZ5°Co They

| A 4 > PO \ . -
miec LO![ lhgr ngcﬁlﬁ&lﬁh of tmtﬁxﬁﬂﬁ{éﬁﬂe?ﬂuremﬁ}té/ flhg &gcﬁraspalicfe’%ggé %ﬁ?ﬁgg& m@bﬂaa%

is 100 0
then fed to t h@aefﬁﬁgéae Betbes ofifbe selventiemplaved.l by passage beneath
40 wrappi ng st at i oGefierally, siwpratess will be operated in the présehde/dfta likHicafifig ¥ OAL

' i . . s i ntin ller 41is
engr aved ahg r e sPadEuGlorthe processit inprpfied fo epeves bty RokRER I ¢ hen
lubricating oil by separating off volatile fractions, for example by distillation at
subatmospheric pressure.
Finally, it is preferred to filter the solution. Alternatively, the solution may be
centrifuged.

20 In another aspect the preseht invention provides an additive composition
suitable for use in lubricating oils which composition comprises a lubricating oil and an
overbased metal calixarate as hereinbefore described, the lubricating oil comprising
from 10 to 80% by weight based on the weight of the composition. _

The additive composition may suitably be obtained by the process of the
25 inventidh, using a solvent comprising a lubricaﬁng oil. ' .
The additive composition may suitably have an AV of at least 370, preferably
at least 390.
In another aspect the present invention also provides an additive suitable for
use in lubricating oils which composition comprises as a first component an overbased

30  calixarate as hereinbefore described and as a second component a neutral and/or an
overbased metal salt of at least one of
()  aCgtoCyqg carboxylic acid,

(i)  adi- or polycarboxylic acid containing from 36 to 100 carbon atoms,
(iii)  a hydrocarbyl-substituted sulphonic acid,
35 (iv)  ahydrocarbyl-substituted salicylic acid,



th its lower part in a bath of heat sealable over and in contact with
the prlntlng roller material 9 so that as it rotates It
pi cks. Up- and then beneath a second roller whose | owest 105
the heat sealable material on to its surface. point is below the uppernost

poi nt of the 45 The coatind on all parts of the roller
surface printing roller. except in the engraved
portions is renoved 5. A wrapping machine according to Cl-aim

from the rol @ by kyddogsarlyl-substitused gaphthénigtacidori n whi ch the second roller

is the upper rghl hvd bl-sbsttutd heng@st sone of the material in the
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is transferred fromuitablythe mefa?mom of the salts,im therpdditive sompesition may bggither

positively to dndkali or an alkaliné earth fékal, ‘p@ﬂerébly an alkaline earth metal, more preferably
cutting de The printing roller 4is geared to a

i ce
driven ‘é A Al IPagres BT PaMe o1 ding to any ni p
roller 8 and t o t heTheradiditivé compbsition may be preparell simple by ixrigg Bleaomponentshi ch

the printing Preferabl I,however the cor@&ﬁfdnqp?{géartegﬁy Y&Qtuﬁﬁ%gﬁﬁoﬁeg& A, (@,

station rolle
has the requi r@) apét(E)alan QPt“Pf@élI(E)eal abI e mat- 7. A wapping nachine

according to O ai mThe overbased cahxaraﬁ:ﬁ of ﬁfe'tﬁ%nfn&%t%%eﬁnﬂ lh&ldﬁfmg bils bR

dt th f t
Form one ke kaBeF =it el Pty siiner AL FEr e Bamatpertion
printing roller is Inarfinal aspect the present inventiomgprovides « finishesk lebrivatingoild pat t er n

on the coat- édngiosi‘)ﬁﬁh Wé@&%osmon comgnses a lubncatlré% gfcpid %59&3 HC&T 3}3{ he

gear ratio bet

kni fe and t he ®fiasuipbriice celixargns ag .hpmp efore daspribed, t%leuq’fetmse,dﬁn@thlesakaewgu s
heated to nel tﬁxrb&‘ﬂt ihemtamount of from 0.1 to less@fan 20 pérc @R By Hbighe bhé%étontthéwelght
circunfer e&t '8 of tge nis e%eiubncagng o{l %orggés?ndnal

The finished lubricating oil composition may also contain effective amounts of
one or more other types of conventional lubricating oil additives, for example viscosity
index improvers, anti-wear agents, antioxidants, dispersants, rust inhibitors, pour-point
depressants, or the like.

20 The invention will now be further illustrated by reference to the followmg
Examples. In all the Examples the term AV (Alkalinity Value) isused. AV is
expressed in terms of mg KOH/g as measured by ASTM D2896. In the Examples
where lime is used, it is in the form of slaked lime, Ca(OH),. Viscosities were

measured by the method of ASTM D445.
25 Comparison Test
p-nonylcahxl 6,8]arate, 400 AV

An apparatus was set up cons:stmg of a 1 litre wide neck round bottomed flask,
flange lid, overhead stirrer with paddle and PTEE gland, stillhead connected to double
surface condenser, receiver adaptor (vacuum) with receiver flask cooled by a

30  butanol/CO5 (S) bath and a mantle/Eurotherm/thermocouple heatihg system. The
apparatus above the mantle and up to the condenser was insulated with glass wool.

The wide neck flask was charged with a 13.68% solution of p-nonylcalixarene
(mainly 6-8 ring size) in xylene (264g, MW=232 per repeating unit, 0.156 moles,

1 equiv.), SN150 lubricating oil (90g, solvent) and nonyl phenol (9g, 0.041moles, 0.26
35  equivs.) and heated with stirring to 100° at 29"Hg pressure, to remove all xylene. The



travel | ed by roller 8 duri'ng one conplete rota- 9. A wapping nmachine

-according to-any _ tion of the knife as near as possible
equals of Clainms 1 to 6 provided with a bath for si ves that
woul d. ot herwi se cause adjacent the circunferential |ength of a conplete
en- | ayers in a reel to stick to each &2 her may graved pattern on

roller 4. be used.as the heat-seal able materi al . ' WHAT W CLAIM

IS - , 65 The present inventi 0{1 IS

appl i cabl e it ovaFwm was brakep afihe yessel charged with Arstlyh bexapeb(222g,s0lvegm of
' w][ appi ng nachi eslciufm wa'rosdiueg(gog,smr fholeB ONNT8eqUiRE!Y kmaﬁdéaﬁc{aaomg,tm?mmss;esm on
of pat - wr ed i We ich i s.secure oun ras ,o o
hea![O -seal abl e %@l‘ﬁ‘éss iagé] °§ﬁ‘8mc‘%ﬁe aiteh{&gr 6.0§§mo[eﬁgo.€{)g%vs9¢nﬁége[n_lgeég?itﬂd_30 e
source from  nnderditig vigpuen fontl § invigs. dBheietlyldna glycsldd86g 058 amdles, 3.72mi ch

the web i's_§ edegiaing s ihensIdRA bid $1'91y/ IOE BPpIRARS! RS2, The ORiBE Hhas fiRkd! ab! e

material 70 . . .. .
. carbonated using a dip tube connected to a Buchner flask containing solid carbon

dioxide (100g, 2.27 moles, 14.55equivs.) at 130°C and atmospheric pressure. The
reaction was then heated at 200°C/29"Hg to remove all solvents, then the crude
product was filtered hot through a %"celite pad to give a brown clear liquid.

- 10 Ca =  14.1%
AV = 408
V100 = 42]cSt
Crude Sediment=  4.2%
’ Example 1 .

15 450 AV dodecyl calixlll 0-12]arate

The apparatus described in the Comparison Test was set up and charged with
the same ingredients except the calixarene was dodecylcalixarene with mainly 10-12
-membered rings (MW=274 per repeating unit, S0% solution in SN150 lube oil, 41.6g,
0.074 moles, 1 equiv.) Extra oil was added (79g) because the calixarene solution was

20  more concentrated. More calcium hydroxide was added, so that 450 AV would be
reached (104g, 1.368moles, 18.36 equivs.). The amount of dodecyl phenol (12g,
0.045moles, 0.61 equivs.) and stearic acid (85g 0.30moles, 4.02 equivs.) were also

. altered slightly. A small amount of ethylene glycol (6g, 0.097moles, 1.30 equivs.) was
also added.

25 The ingredients were heated to 90°C and then 29"Hg vacuum applied for 10
minutes. The vacuum was reduced to 11"Hg and then the mixture was heated to
130°C for 5 minutes. More ethylene glycol (36g, 0.581 moles 7.79equivs.) was then
added and the reaction held at 130°C/11"Hg for 5 mins. The vacuum was then

- released and the reaction carbonated by the method described in the Comparison Test

30  with solid carbon dioxide (85g, 1.932 moles, 25.92 equivs.) and then stripped of

solvent at 210°C/29"Hg. '
The crude product was filtered hot through a 4" Celite pad to give the
following prodiict. ;
Crude sediment = 2.4%
35 AV = 447



,r;eel“of the web fromwhich the web is with- thereon which sections are fed
to the wapping 10 drawn and the nature of the wapping station station
of the machine in which nmachine the depends upon the goods that are
being web contacts a rotating printing roller from wr apped. For
exanpl e if boxes such as cigar- which saild succession of patterns are
applied ette packets are being wapped, the wapping to the web and
the coated web is then fed 75 station conprises a device which folds
the sec- posi€dvely to the cuthSi®§ device by a neans 15 tions of the
coated web ar oyg%the box with g4pe&i tioned between the printing roller and
0

t he portian f the wapper overl apping each other cutting device said
nmeans being g ! t he and these overlapping portions are then
seal ed oper at440AViOdtatfecdbdlix [8Yjadeyvi ce so that the sec- to each ot her
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roller 25 acoempmng thegatmeexéupd thas themanylBhenl vas edplased with arwiw equivaiént of
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2. A wrapping | ne acco aim ppf n
1 in which t hevafcadded posi tionel between the

The procedure as described in the Comperison Test was then followed, giving
15  the following results:
Crude product weight =340g
Crude sediment =2.4%
AV of product =438
Ca content of product =15.0%
20
The Comparison Test is not an example according to the present invention
because the molecular weight of the calixarene from which the overbased salt is
derived is below 1880. It demonstrates that although a calixarate concentrate having
an AV of 408 can be produced from a lower molecular weight calixarene
25 (M.Wt. = 1642) the robustness of the product in terms of a high crude sediment
content is unacceptably low. On the other hand the Examples demonstrate that
calixarates having an even higher AV (447 and 438) and an acceptable crude sediment
content can be produced from calixarenes of much higher molecular weight.

30

35



In this drawing a web 1 is fed-froma reel printing roller and the cutting

devi ce whi ch. 90 2 in the direction shown by the arrow and feeds the
web positively conprises a pair of 30 passes around a tensioning roller 3.
The web driven nip rolls the speed of rotation of which t hen passes
into contact with a printing roller is geared to the cutting device. 4
which is driven in the direction shown by 3. A wrappi ng machi ne
according to Caim the arrow and then around a tensioning toller 1 or
Caim2 in which the printing roller has 95 5. .

‘a circunference less than the length of a sec- 35 The web then passes

between a rotating cut- tion of the web that is to be fed to the wap-
ting blade 6 and a stationary blade 7 b that ping station of the machine.
the web is cut one or several tinmes each tine 4. A wapping nmachine

according to any the roller 4 conpletes one revolution. The in- of the
preceding Clainms in which the web is 100 di'vi dual pieces of the web are
then fed to the wurged onto the printing roll by passage beneath 40 '
wr appi ng station (not shown). a first roller whose | owernost
poi nt is bel ow The printing roller 4 is engraved and rotates .the
upper nost point of the printing roller, then wthits |lower part in a

bat h of -heat seal able over and in contact with the printing roller
material 9 so at as it rotates it picks up and then beneath a second
rol |l er whose | 105 t he heat sealable naterial on to its surface.
point is bel owl.t he Appeerbassd metalsalt of a stiphutdree Talixacanathaving arsubstituendr t s of

the roller sur t I tions is
f emoved 1&/@19&3'1 gfdug dn%gﬂﬁﬁ aklgi[able 8r re%&(tfo%%ﬂ Qm%&?bﬁggfh@\éﬁﬁxaﬂq{
having a molecular weight of at least 188
2. An overbased metal salt according to claim 1 wherein the calixarene has the
5 formula(I):-

¢y

10

wherein:

Y is a divalent bridging group;
R3 is hydrogen, a hydrocarbyl or a hetero-substituted hydrocarbyl group;

15 either R! is hydroxyl and R2 and R4 are independently either hydrogen, hydrocarbyl or
hetero-substituted hydrocarbyl, or R2 and R4 are hydroxyl and R1 is either hydrogen,
hydrocarbyl or hetero-substituted hydrocarbyl; and
n has a value of at least 4.

3. An overbased metal salt according to claim 1 wherein the calixarene has the .
20 formula (II):-

Cer1RE),
1y
25 R¥ Is n
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fromthe roller by a doctor knife 10 and at 4 in which the second roller

. i’'s the upper roll | east some of the material in the engraved por- of a
pair of nip rolls which nake up the device 110 tions is transferred
fromthe roll-er 4 onto the which feeds the coated web positively to the 50
web 1. _ 15 cutting device. The
printing roller 4 is geared to a driven .64 A wapping machine according
to any nip roller 8 and to the knife 6.so that each of the preceding
Clai ns in whi clwhefem:printing section of the web fed to the wapping

pattern of  heal2aB R s iuBpdlaBii] Sengd hudicet: mdidchibulor B O o m
55 erial therbydoeatbyli s of the length required to 6 provided with a bath
for the heat'SRa!i@a“‘%’hy‘”°3£5§“°?“?‘gﬁ?ﬁemﬁr _Steggg@r&a{:b%rrf erential length

material into which the printin - . . "0f one conplete

engr aved pa% t e\é\ﬁ"eé Ang A 26&4 i{b lghléﬂf pgen; apddhesether is eitherhydsogen ef hydrgear Plﬂ'es
the gear rationlhesavestoe bft least 8;and8 W appi ng nachi ne according to Caim 120
knife and the pip roller .8 The drive of roller "6 in which the bath is
heated to nel tefﬁo CiFa qatebro 8 i's-.geared so that the circunferenti al

di stance seal 4bl e Antoveibased metal saltavedirtieg tdylainoB wderdin ihthe figrmute(IDRMD| et e

0L e o PREARAYRGRATES S0 6 BRPRR ot s STAIRE =5
10 hydrogen; and n is at least 8. ,
5. A process for the production of an overbased metal salt of a sulphur-free
calixarene having a substituent hydroxyl group or groups available for reaction with a_
metal base, the calixarene having a molecular weight of at least 1880 which process
comprises reacting at elevated temperature:-
15 (A) either (i) a sulphur-free calixarene having a substituent hydroxyl group or
groups available for reaction with metal base and having a molecular weight of at least
1880 or (ii) either a low-based or a neutral or an overbased metal sulphur-free
calixarate derived from a sulphur-free calixarene having a substituent hydroxyl group
or groups available for reaction with metal base and having a molecular weight of at
20 least 1880,
(B)  ametal base added either in a single addition or in a plurality of additions at
intermediate points during the reaction, :
(C)  asolvent comprising either:-
(Cy) either (i) a polyhydric alcohol having 2 to 4 carbon atoms, (i) a di-(C; or Cy)
25  glycol, (iii) a tri-(C; to C,) glycol or (iv) a mono- or poly-alkylene glycol alkyl ether of
! the formula (III):-

R’ (OR'%); OR" (1ID)
wherein in the formula (II) R?is a C; to Cs alkyl group, RYis an alkylene group, RM
is hydrogen or a C, to Cg alkyl group and fis an integer from 1 to 6, optionally in

30 combination with either:-
(@  ahydrocarbon solvent, or
~ (b)  either (i) water, (ii) a C, to Cy monohydric alcohol, (iii) a ketone having up to
20 carbon atoms, (iv) a carboxylic acid ester having up to 10 carbon atoms, or (v) an
aliphatic, alicyclic or aromatic ether having up to 20 carbon atoms, or-
35 (C) aC,toC, monohydric alcohol in combination with a hydrocarbon solvent (a),

L) O R



t he 'heat -seal able material from which heat- |y drawing a web of the

‘rat eri al posi tively seal able material is transferred to the printing
over a -fotating printing roller fromwhich a roller by an internediate
roller which dips in succession of patterns of the heat seal abl e mat -

t he -heat-seal abl e material and contacts thes erial are applied to the web
and feeding the 5 printing roller. pattern
coated web through a cutting device 40 10. A wrappi ng -nachi ne
according to Chg m where it isintermttently cut into sections .each

9 in which the bath i at.edt t the hea ted wi t'h
one conpl ete pgﬁ er fr on'd QF&H&@%?"@P?’&F? eac addmonvw}componen% of
the heat seal ab) e rmtp?beesk acdonding tecélaimhewherBin a lubricatihg oilAs inconpprated aseec hi ne
according to a Ién’?e lgag?lﬁnto the printing roller only by virtue 10 of

Clains 6 to 10 a doctor knife of the tension in the web and
in which rre%ms745 Aprocﬁss acrovding toyeither daim Fonclaignd whersimtheaeacsion nfisturs ng

the web to theggiet indSrpdeiéCR Cérfpdiert (E anaé:&ﬂ&‘?hﬁ SeheFohmith (@)L Ol | er before
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o G

ting device and the operation of the

: wherein R' is a Cy to Cas alkyl or a!kenyl group and R" is either hydrogen, a C, to
10  C, alkyl group or a -CH,COOH group.

8. A process according to any one of claims 5 to 7 wherein there is also
incorporated as component (F) a catalyst (or promoter) for the reaction.
9, An additive composition suitable for use in lubricating oils which composition

comprises a lubricating oil and an overbased metal salt of a sulphur-free calixarene as
15  claimed in claim 1, the lubricating oil comprising from 10 to 80% by weight based on
the weight of the composition. _
10.  An additive composition according to claim 9 having an AV of at least 370.
11.  An additive composition suitable for use in lubricating oils which composition
comprises as a first component an overbased metal salt of a sulphur-free calixarene as
20  claimed in claim 1 and as a second component a neutral and/or an overbased metal salt
of at least one of
)] a Cq to Cjgp carboxylic acid,
(i)  adi- or polycarboxylic acid containing from 36 to 100 carbon atoms,
(iii)  a hydrocarbyl-substituted sulphonic acid,
25 (iv)  ahydrocarbyl-substituted salicylic acid,
© (v}  ahydrocarbyl-substituted naphthenic acid, or
(vi)  ahydrocarbyl-substituted pheriol. _
12. A finished lubricating oil composition which comprises a lubricating oil and an
overbased metal salt of a sulphur-free calixarene as claimed in claim 1, the overbased
30  metal salt being presenf in an amount of from 0.1 to less than 20 percent by weight
based on the weight of the finished lubricating oil composition.

35
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12. A wr appi ng machi ne according to any device is geared to both the neans
which feeds 15 of the preceding Clains in which nore than the web to the
cutting device and to the peri- 50 one engraved pattern is forned on
the surface pheral speed of the printing roller so that each of the
printing roller and the speed of rotation section of the web fed to the

wr appi ng station of the printing roller and the ?ﬁira$ S[;ﬁ IS
the required length and is coated with one cuttipg l§n %%%g%asﬂ Beared
that a single com conplete pattern of the heat-sealable

plete pattern is applied to each section of the 16. A process according

to Cdaim 15 in 55 web. whi ch
the web is of a thernoplastic nmaterial. 13. A wrappi ng nachi ne
according to any 17. A process accol@ing to daim 15 or of . the
preceding Cains in which the heat- CCaim 16 in which the web is of

bi axi ally seal able material is applied to the web as a oriented

pol ypropylene. 25 nelt and the coating roller is heated to above 18. A
process according to any of Clainms 69 the nelting tenperature of the
heat sealable 15 to 17 in which the heat-seal able materi al mat eri al .
is applied to the web as a_hot nelt. 14. A wapping machine
substantially as 19. A process accardi to any of C ains

her ei nbef ore described with parti cul M 15 to 18 substantially as
her ei nbef ore de- 30 ence to the dr awi ng accorrpanyl ng the Provi- scribed

wth partlcular{f A ) _
i ng acconpanyi si
suppl yi ng secti onsmBngg’ﬂ‘ING OIL COMPOSITION CONTAINING THEM

“i"

An overbased metal salt of a sulphur-free calixarene having a substituent
hydroxyl group or groups available for reaction with a metal base, the calixarene
having a molecular weight of at least 1880.



wr appi ng"ﬁeri al coated with a pattern of qmsr é B,&V\DEN
.-heat seal able material to the wapping station Agent for t he :
" Applicants. 35 of a wapping nmachine conprising continuous-
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ABSTRACT

OVERBASED METAL CALIXARATES, THEIR PREPARATION AND
P ' LUBRICATING OIL COMPOSITIONS CONTAINING THEM

An overbased metal salt of a sulphur-free calixarene having a substituent .
hydroxyl group or groups available for reaction with a metal base, the calixarene
having a molecular weight of at least 1880.
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