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BLOCK ©8POLYMERS, THEI R PREPARATI ON AND THEI R USE AS LUBRI CANTS

‘The present invention relates to new oi’l -sol ubl e pol yethers, their
preparation, and their use in the 5 field of Iubricantsy/particular for
notor oil. -~ More specifically; the polyethers of”the-present
invention are characterized by a three-Block structure of the type ABA
wherein A-and B are bl ocks of al kyl ene- oxi des. 10 Lubricating
oils for notors consist of formnula- tions of lubricant bases such as
mneral oils, synthet- i c bases of the hydrocarbon and ester type,

m xed with suitabl e additive systens. The possibility of

formulating lubricating oils

BLOCK COPOLYMERS, THEIR PREPARATION AND THEIR USE AS
LUBRICANTS

The present invention relates to new oil-soluble

polyethers, their preparation, and their use in the
5 field of lubricants, particular for motor oil.

More specifically, the polyethers of the- present
invention are characterized by a three-block strﬁcture
'of the type ABA wherein A and B are blocks of alkyleﬁe-
oxides.

‘10 Lﬁbricating oils for.motors consist of formula-
tions of lubricant bases such as mineralhoils, synthét-
ic basés of the hydrocarbon and ester type, -mj.xed with
suitable additive systems.

.The possibility of formulating lubricating oils

15 with polyglycols is described in literature, particu-
larly to improve some of fhe properties of the oils,
mainly in terms of high viscosity indexes, good filming
properties and anti-wear performance, highl flash-

points.




15 with polyglycols.is described in literature, particu- larly to

ihprove sone of the properties of the oils, mainly in ternms of high
vi scosity indexes, good filmng properties and anti-wear
performance, high flash- poi nt s.

- 2- The difficulty in asserting the use of polyglycols as

| ubricating bases in notor oil fornmulat2ons is mai nly due to their

mar ked hydrophilic nature (poly- et hyl eneoxi des) whi ch can be shown by

their limted 5 mscibility both with m neral bases and with additives.

QO | -sol ubl e pol ygl ycol s hayve recently been synthe- sized starting from
a- epoxi des substitute ?anlqurlt&ﬂﬁq:y in 6?5&%1@& ke, uBet 9t ,pcﬂéﬁiﬁlycﬁ )
capabl e of conpletelé . mxing with all conmponents of notor oils. 10
For exanple US-A-24 PoEieatddy | bBasefhelRy MM 011 fgrmulafiers is

pol ygl ycol particularly suitable for trans- m ssion gears. This
pol ygl ycol consi SRRLIRFY adBeodie diheir maypked ehydnpBRoLdFamadirs RPN
cationic polynerization and a block of CJerr]-Cerr]

[err]-al kyl epoxi cRthibteneeyidgs hnwbdich can be shown by their limited
5 miscibility both with mineral bases and with additives.

Oil-soluble polyglycols have recently been synthe-
sized starting from d—epoxideé substituted with alkyl.
groups (ethyl, butyl, hexyl etc.) capable of completely
mixing with all components of motor oils.

10 For example US-A-4.481.123 describes the synthesis
of a block polyglycol papgicularly'suitable for trans-
mission gears. This polyglycol consists of a block of
polytetrahydrofuran obtained by cationic polymerization
and a block of C,~C,, a~alkylepoxide obtained by anionic

15 polymerizatioh.

US-A-4.793.939 relates to the formulation of a
lubricating oil consisting of a paraffinic and nabh—
thenic mineral base and a two-block oil-soluble poly-
glycol base consisting of a C,~C, block and another

20 C,-C,, block; The introduction of the polyalkyleneglycol
improves the viscosity index, the resistance to wéar
and friction, the good properties of the mineral base
remaining unaltered.

EP-A-355.977 describes the synthesis of a poly-

25 glycol to be used in formulations of two or four phase



15 pol yneri zati on. . US-A-4.793.939 relates to the fornulation of a
I'ubricating oil consisting of a paraffinic and naph- t heni ¢ m neral
base and .a two-bl ock oil-sol ubl e poly- gl ycol base consisting of a
Cerr]-Cerr] block and another 20 C6-C40 bl ock. The introduction of the
pol yal kyl enegl ycol | mproves the_v%sposity I ndex, the resistance to
wear and friction, the good properties of ‘the mneral base

remai ni ng unal tered. " EP- A- 355. 977 describes the synthesis of a
poly- 25 glycol to be used in fornmulations of two or four phase

ot or %&éof‘”gi%é A u§gr Eﬁhuégg%gﬁghtﬁﬁican s. The percentage

of mneral base can vary from . at of the polyglycol from
100 0o L o Rk s bnRadbOhech RALHS BASSCRR. P DO plnl pORLYS
oo, ent ortOTniri HEASE ot DGR MBI 0 B8' s ze 1
consists of a diblock structure consisting of from 35
5 to 80% of C,-C, epoxides and from 1 to 35% of C,-C,,
epoxide. |
" The triblock polyethers which are the ébject of
the present invention, while maintaining the excellent
viscosity indexes and good Viécosities at 40 and 100°C
10 .of the above polyglycols, additionally have excellent
lubficating and anti-wear properties. |
In accordance with this, the present invention
relates to three-block copolyethers having general
formula (I):
15 RX-(CH,-CHR,~O-),~ (~CH,CHR,~0-) - (-CH,~CHR;-0-) -R,
wherein: | |
- R is selected from H, alkyl, alkylaryl;
- X is selected from O, S and N; |
- R,R, and R;, the same or different, are selected from
20 H, CH;, and C,-C,, alkyl radicals; *
- R, is selected from H, alkyl, acyl;
- %x,v,2, all differgnt from zero, represent the number
of ether units of each block, are integers which haQe
such values that the molecular weight of the compound

25 having general formula (I) is between 600 and 4000,



.viscosity indexes and good viscosities at 40 and 100C 10 of the above

pol yglycol s, additionally have excell ent | ubricating and anti-wear
properties. In accordance with this, the present invention
relates to three-bl ock copol yethers havi ng general formula (1): 15
RX-(CH err]-CHR[err]-O)[err]-(- CH[err]p—IR[err] O)[err]-(-CHerr]-CHR[err]
-O)[err]-Rerr] wher ei n: - Is selected fromH, alkyl,

- al kyl aryl ; - Xis selected from 0, S and N; - Rerr], R[er.r] and
Rerr], the same or different, are selected from 20 H, CH[err] and

Gerr]-derr] a'd%fé:?&ﬂlgﬁf Setween - RS hhd S288b¢Ct gHaf r oM "Adéitkﬂén

acyl ; X,Y¥,z, all ferent fromzero, represent the nunb

0
et her units of ; t)b)&;f)clk% Sd N eges %@I‘b haﬁ/xeefer t?@é%f:sztyat

t he nol ecul ar we e conpound avi ng genera
between 600 and A( gb
preferably bet weeh '(?and 2000, and in addition (x+z)/y I s between

5 and 5.0, prefananly, Belupen, 22,

5 a) either R, and R; are selected from H and CH,, in
which case R, is selected from C, to C,, alkyl radicals,
b) or R, and R, are eele'cted from C,-C,, alkyl radicals,
in which case R, is selected from H and CH,.

In one form of embodiment, the polyether having

10 general formula (I) has R and R, = n-CH,, R; = CH;, R,
-CH, R, =H, x=6,y=5, z = 6.

In another form of embodiment, - the polyether
having general formula (I) has R and R, = n-CH,, Ry =
CH;, R, =CH;, R, =H, x =6, y = 4, z = 6.

15 | In another form of embodiment, the compound having
gbneral formula (I) has R = R, = R, = H, R, = R; = n-CH,,
X=5,y=4, 2 =25.

For the final properties of the product having
genez;al formula (I), the ratio (x+z)/y, which deter-

20 mines the solubility in oil of the copolymer having
generél formula (I), is determinant.

The compounds of the present invention are pre-
pared by three anionic polymerization steps. The
initiator molecule, which must contain at least one

25 hydrogen atom suitable for being'alkoxylated, can be an



and 3. 2, with the proviso that: 5 a) either Rerr]-and Rerr] are
selected fromH and CHerr], in whi ch case R err] is selected from
Cerr] to (Jerr] alkyl radicals, b) or Rlerr] and R err] are selected
fromCerr]-Clerr] alkyl radicals, in which case Rlerr] is selected
fromH and CHerr]. I n one forgn.of enbodi nent, the polyether
having 10 general formula (1) has R and.R[err] = n- C[err]H[err] R err]
= CHerr], Rerr] = CHerr], Rerr] =H x =6, y=5, z =6.

In another form of enbodi nent, the polyether haV| ng general formula
(1) has R and R| era’]]cdhd‘l—,C[aEth]LH[l.er&h aRE.ﬁéE]TEe basi€Hatalystd aisdd in
CHerr], Rerr] =H x =6, vy =4, z = 6. I n anot her form of

embodi ment, the cameou 1%\@ﬁagzatlon gefferaadtprrnllo@m)cdﬂ@h@er Bbarlﬁz]m =
Wew];H,HeH] err] = n-Cferr]Herr], y = 4,

For the final promyafd%idg tﬁ@t&é@ﬂuﬁtﬁyﬁﬁdﬁide, sﬁﬁaﬁﬁﬁhme%E%b%dHQ
the ratio (x+z)/[y, which deter- 20 mnes the solubility in oil of the

copol yner having prerdeiahAlLJtdd8 e Myardsigiet er m nant. The
conmpounds of the present |nvé%t|on are pre- pared by three anionic

P o o e Wiy Seb S o e umiiha Mping oA
formula (I) is to be prepared, x moles of epoxide.
(CH,-CHR,)=0, y moles of epoxide (CH24CHR2)=O and finally
z moles of epoxide (CH,-CHR;)=0 afe linked to the
initiator molecule. Alternatively, it is possible to

10 react a polyglycol having two terminal -OH with one or
more alkylepoxides; still in the presence of basic
catalysis. In this case the starting polyglycol acts as
‘initiator .and the final three-block polyether will
contain, as internal blbck, the starting polyglycol.

15 At the end of the reaction with the'epoxides, the
reaction is inactivated by the addition of water,
preferably in the form of sodium acetate trihydrate.

The polyether of the present invention has a
molecular weight of between 600 and 4000 dalton,

20 preferably between 800 and 2000 dalton;

This new group of polyethers is characterized by
a high compatibility and miscibility with mineral oils,
a low capacity of water absorption, high viscosity
indexes, the possibility of modifying the viscosity at

25 40 and 100°C by changing the ratio of the three poly-



- 5- al cohol, a thiol, an amne. The basic catalysts used in t he

pol yrmeri zati on of each bl ock conprise sodium hydr oxi de, potassi um
hydr oxi de, strontium carbonat e, pref erably potassium hydroxide. 5
When, for exanple, a conpound having general formula (1) is to be
prepared, x noles of epoxide (CHerr]-CHR err])=0, y noles of
epoxide (CHerr]-CHR err])=0 and finarrﬁ - z nol es of epoxide
(CHerr]-CHR err])=0 are |linked to the initiator nolecule.

Alternatively, it is possible to 10 react a polyglycol having two
term nal -OH W t hadRgleheoxide0bad calks), eppeXiaent Bibricatiidieand eagpge of

basi c catalysis. In this case the starting polyglycol acts as
initiator and theybhpabnhiphetakliaek cQl yet her will contain, as internal
bl ock, the starting polyglycol. 15 At the end of the reaction with

the epoxides, the ACFalrtBRy DUFRA IyRlEde gggtgén@d%{réﬁﬁi% VYRLEE -

‘preferably in the formof sodium acetate trihy e pol yet her

of the present | nygpli ag1bessary LhEPLERULAT cHE %&ngehnaeﬁw@@gﬁiGQQnQQQﬁOOO

dalton, 20 preferably between al ton. new group
of polyethers 5S %E?hﬁigeﬁi§e%§”6 lubricating oil for industrial gear-

.ing, differential gears and two-cycle engine oil.

The compound having general formula (I) can also
be used as a component of formulations of partially or
totally synthetic lubricating oils for 4-cycle engines.

10 These latter formulations, which can also contain other
additives normally used in lubricating oils (for
examplé antioxidaﬁts, dispersers, detergents), comprise
.from 5 to 50% of the polyether having general formula
(1), from 25 to 80% of synthetic lubricating baées and

15 from 15 to 25% of additives.

The following experimental examples provide a
better illustratioﬁ of the present invention.

EXAMPLE 1 ~ Preparation of-the compound having general
formula (I) wherein R and R, = butyl, R; = R; = methyl,

20 R, = hyrogen, x =6, y =5, 2 = 6.

The reaction was carried out in a 1 litre pres-
sure—fesistant reactor equipped with a magnetic drag
stirrer and with one inlet for the epoxides and another
fof the nitrogen for the flushings, a thermometer, a

2% manometer and a safety valve. 54.9 g (0.49 moles) of



a high conpatibility and miscibility with hineral oils, a |l ow capacity

‘of water absorption, high viscosity | ndexes, the possibility of

nodi fying the viscosity at 25 40 and 100C by changlng the ratio of the

t hree poly- - 6- al kyl eneoxi de

bl ocks, excellent |ubricating and anti - wear characteristics.

A further object of the present i nventi & t here- - fore relates to the -
use of the conpound having general 5 forrmula (1) as a lubricating oil for
i ndustrial gear- ing, differential gears and two-cycle engi ne oi

The conpound havin eneral faor a (1) can as_a cponponent
Ihe, comound havi ag. genctal MG (b A8 orpheuteda o fagp RIS
4-cycle engines. _10 These Iatter formul atigns, whjch can al so contain

ot her add|t|v€€°%oPHﬁPF91u§8§ PHQ%ﬂﬁﬁqﬁnhxﬂfQ%449(f%ﬁre 1“%&%9$F%d
anti oxi dants, dispersers, detergents), conprise from5 to 50% of the
pol yet her havi ng ¥Bkerihe feaaglior. The reagtasmfismshedgyddss nivEeaeni vas

| ubricating bases and 15 from 15 to 25% of additi ves.
brought to about 90°C and subsequently 165 g (2.84

5 moles) of propyleneoxide were added over a period of 60
minutes. At the end of the addition the reactor was
left at 130°C for 1 hour. 240 g (2.4 moles) of hexene-
oxide were then.introduced into the reactor heated to
150°C over a period of 1 hour. The mixture was left to

10 react for 1 hour and finally 165 g of propyieneoxide
were added over a period of an hour. At the end of the
.third.addition the reactor was left at 150°C for a
further hour7 |
The reactor was cooled to about 70°C and the
.15 oligomer in the form of é potassium salt was subse-
quently discharged and treated with 38 g (0.28 moles)
of sodiﬁm.acetate trihydrate. The mixture was left
under stirring for 12 hours at about 40°C. The oligomer
in the form of an alcohol was then recovered by filtra-
20 tion on a porous septum. The.reaction yield was 98.1%.
The molécular weight of the oligémer is 1272 and
the polydispersity 1.17. The percentage of the .two
components in the final oligomer is 54.7% of propylene-
oxide and 39;4% of hexeneoxide.

25 The oligomer was then characterized both from a



The fol |l owi ng experinental exanples provide a better illustration of

the present invention. EXAMPLE 1 - Preparation of the conpound having
gener al formula (1) wherein R and R err] = butyl, Rerr] = Rerr] =
methyl, 20 R4 = hyrogen, x =6, y =5, z = 6. The reaction was
carried out in a1l litre pres- sure-resi stant reactor equipped with a
magneti c drag stirrer and with ofe-inlet for the epoxi des and anot her
for the nitrogen for the flushings, a thernoneter, a 25 manoneter and a
safety valve. 54.9 g (0.49 nvoles) of -7-
pot assi um but yl a}RecRbgY EAUSANASYPIBEBbEEHast poihBGf vidw omheutasall tand
pot assi um hydr oxi de, were introduced into the reactor. The reactor

flushed with nitgppgdegnhygs in tRb2WIR, (AidBoYhadehees| Crardconpasatenel v
165 g (2.84 5 noles) of propyl eneoxi de were added over a period of 60

mnutes. At the EH?EBEeﬁgegggpgwa¥£éﬁgif§%¥é§rgfﬂﬁwo colnfibrcah1138hg~]1C

for 1 hour. 240 | hexene- oxi de were then introduced-

into the reactorg g%%ﬁg,t%ne, éé%&éﬁrh§b9v%bd%ﬂ§¥ﬂﬂ§j6% dpber 85iNpy

m Xture was | eft

5 weight of polypropyleneoxide and the remaining 15% of
polyethyleneoxide, the other, called SYN OA 60,lcon—

sisting of a polybutyleneoxide.

TABLE 1

10 Characteristics Ex.1 NS9 SYN OA 60
Visc.100°C, cSt 7.66 11.21 9.3
Visc. 40°C, cSt 43.08 57.19 57.6

_ Viscosity index 147 193 _ 143

15
4 Wear Spheres; ' 0.35 0.59 0.71
Wear diameter, mm
Almen- Wieland; 2050 600 600

20 Ult. tensile strength, kg

SRV; Friction 0.1025 0.1074 0.1095

Coefficient

25 From the data of table 1, it can be seen that the



10 react for 1 hour and finally 165 g of propyl eneoxi de wer e added over
a period of an hour. At the end of the third addition the reactor was
left at 150[err]C for a further hour. The reactor was cool ed.
to about 70C and the 15 oligoner in the formof a potassiumsalt was
subse- guently di scharged and treated_vg[ﬁ 38 g (0.28 nol es) of
sodi um acetate trihydrate. The m xture was |%eft under stirring for 12
hours at about 40[err]C. The oli gomner in the formof an al cohol was
then recovered by filtra- 20 tion on a porous septum The reaction yield

98. 1% _Th I I i ght ' is d
}tAﬁZ pol ydi sper si typ]i?%'}st'rl'rﬁ%tegé %@Rﬁ%&ggyofoof{ h%ngmgéfgggéo:%%gn]eén%fﬂ]nhfﬁe
25" The ol i gorBFEREE. t FENhaPAGRY | SBATBEERTAFGE Chan |€hode  of"
- 8- _ r heol ogi cal and tribolo i cal goi t,of -view. The reiult%, ) ar%
shown in table 1, GRARBRTFAALRPEECLREFSohpLs RGeS the,gppldcabildly o

characteristics of two conmercial poly- ) ) )
the product of example 1 as lubricant for industrial

5 gearing, differential gears, 2-phase motor oil.

With respect to the measurements of table 1, the
kinematic viscosity at 40°C was carried out according
to ASTM D445; the kinematic viscosity at 106°C accord-
ing to ASTM D445; the viscosity index according to ASTM

10 D2270; the 4 wear sphere test according to ASTM D4172;
the SRV according to DIN 51834.

" In addition the copolymer of example 1 has com-

plete mixability with mineral oils in all proportions.

The triblock copolymer of example 1 was also

15 tested in a "full synthetic" formulation. A formulation

(SYN/P) Qas prepared, consisting 6f 65% by weight of

" PAO (polyalphaoclefins), :Ifs% by weight of the above

product of example 1 and 20% of additives. For compara-

tive purposes, a formulation (SYN/E) was prepared,

20 consisting of 65% by weight of PAO, 15% of esters of

fatty acids with neopentyl alcohol and 20% of addi-
tives.

The 4 Wear sphere measurement of the SYN/P mixture
(wear diameter in mm) gave a value of 0.49 against a

25 value of 0.51 for the comparative mixture SYN/E.



gl ycols, one, called NS9, consisting of about 85% by 5 weight of

pol ypr opyl eneoxi de and the remai ni ng 15% of pol yet hyl eneoxi de, the

ot her, called SYN QA 60, con- sisting of a pol ybutyl eneoxi de.

TABLE 1 10 Characteristics Ex.1 . NS9 SYN QA 60

Vi sc. 100C, cSt 7.66 11. 21 9.3 Visc. 40[err]C, cSt
43. 08 57.19 57.6 Vi scosi-t Y0 imdex 147 193
143 15 4 \Wear Spheres; - 0.35 0.59 0.71 Wear
di ameter, mm Al men- W el and; : 2050 600 600
20 Ut. tensile strengighe ?&V measufﬂﬁénéqdfﬁléﬁlon coeffLCLeA%f“y¥5th
0.1074 0. 1095 Coef fi ci ent Fromthe data of table It

can be seen that %ﬂ?ture SYN/P gave a value of 0.141 against ‘the value
of 0.122 for the mixture SYN/E.
The data relating to the "full synthetic" formula-
S tion show that the composition of the present invention
has tribological performances comparable to those of a
commercial oil with SH performances and can therefore
be used as a lubricating oil for 4-phase motors.

EXAMPLE 2 -Preparation of the compound having general

J_.O formula (I) where R and R, = butyl, R, Rs' = methyl,
R, = hydrogen, x = 6, y =4, 2z = 6.

The reaction was carried out in a 50 ml pressure-
resistant reactor, equipped with a magnetic drag
stirrer and with one inlet for the epoxides and one for

15 the nitrogen for the flushings, a thermometer, a
manometer and a safety_valve. Using the same procedure
described in example 1, 2.8 é (25 mmoles) of potassium
butylate were reacted with 8.7 g (150 mmolés) of propy-
leneoxide, then with 10 g (100 mmoles) of hexeneoxide

20 and finally Qith 8.7 g (150 mmoles) of propyleneoxide.
The oligomer in.. the form of a potassium salt was
treated with 1.2 g (8.8 mmoles) of sodium acetate
trihydrate énd finally recovered by filtration in

alcoholic form. The reaction yield was 96%.

25 The molecular weight of the oligomer is 1172 and



-9- product of exanple 1 of the present invention has better

tti bol ogi cal characteristics than those of commerci al polyethers. This
proves the applicability of t he product of exanple 1 as lubricant for
industrial 5 gearing, differential gears, 2-phase notor oil. Wth
respect to the neasurenents of table 1, the ki nematic viscosity at
40[err] C was carried out according - 1o ASTM D445; the kinematic
viscosity at 100[err] C accord- ing to ASTM D445; the viscosity index
according to ASTM 10 D2270; the 4 wear sphere test according to ASTM
D4172; the SRV according to DIN 51834. In addition the
copol yner of exanbP& PORYSiEpRFsity J-dfe nixability with nmineral oils in
al | proportions. The triblock copolymer of exanple 1 was gl so 15
tested in a "full syntRBei allpgafirat PEnthe dbfferent gprotons ((Ivy PHNYRs
prepared, consisting of 65% by wei ght of PAO (pol yal phaol efins), 15%
by wei ght of the abdv&CNMR) prfodthet thireexi®ipick podyethevsobfad¥amples. LFor
conpar a- tive purposes, a forrmulation (SYNE) was prepared, 20
consi sting of 65%ag 2gi dist giveBABel1baH of esters of fatty acids with
neopentyl al cohol and 20% of addi--—- tives. :
: 5 1 2 3 . ] = s s_”_ s $ s 1 '
CH, —CH, —CH, -CH,Eo-—cu, - :i}—rju—caz —<i: _];Lo—cuz -fﬂ:@—-ca, j?la—OH
7 CH, $CH, TCH, TCH,

Séﬂt

10 ?H?

1 EH:

'H-NMR (CD,Cl,): 6=0.9(m, c'+c'), 1.1-1.2(m,C’),1.3-1.6
10 (m, C2+C3+c8+c%+¢!%) ,3.2-3.5(m, Cc’+c%) ,3.7-3.9(m, C?) ppm
Be-NMR (CD,CL,): 6=14(c'+c'),17.1-18.7(c7),19.7(c?),
23.2(c"%),28(c%) ,31.9(c?),32.2(C%),65.7-66.3(C?),
71.4(c%) ,72~73.5(C%),74~80(C® ppm.
The oligomer was then characterized both from a
15 rheological and from a tribological point of view with
the following results:
Kinematic viscosity at 40°C (ASTM D445) =
36.75 cS8t |
Kinematic viscosity at 100°C (ASTM D445) =
20 6.29 cst
Viscosity index (ASTM D2270) = 121
Complete miscibility with mineral oils in all
pfoportions.
EXAMPLE 3 - Preparation of the compound having general

25 formula (II) wherein R = R, = R, = H, R, = R, = butyl,



_.The 4 \Wear sphere neasurenment of the SYN P mi xtur e (wear dianmeter in
nmm gave a value of 0.49 against a 25 value of 0.51 for the conparative

m xture SYN E. - 10 - The SRV
measurenent (friction coefficient) of the m xture SYN P gave a val ue of
0. 141 agai nst the val ue of 0.122 for the m xture SYN E. The
data relating to the "full synt hetit"'l&6rnula- 5 tion show that the
conposi tion of the present invention has tri bol ogi cal performances
conparable to those of a comrercial oil with SH performances and can

t herefore bexusesl, ag a hybgi eaking oil for 4-phase notors. EXAMPLE

2 -Preparation of the conmpound having general 10 formula (1) where R and

Rlerr] = butyl, Rerrdnsg Regbtion WBEh¥hrried Bht= iy @@eml presbure— 4
z = 6. The reaction was carried out in a 50 m pressure-

resistant reactofgg ggglqgedr%&?gglnag&?% Sl ?g’&é:r? fo%i E‘{(.]igrnfe@qg: Wt one

inlet for the epoxides and one 1 nit l'ushi ngs,” a

thermometer, a  go; DRDOTELET, A Gnd 321 ¥t VALY Send ik {08 SHIP RIOGRIMT @

5 the nitrogen for the flushings, a thermometer, a mano-
meﬁer and a safety valve. Using the same proceaure
described in examble 1, 1.8 g (6.7 mmoles) of potassium
salt of teﬁraethyleneglycol were reacted with 17.5 g
(174.7 mmoles) of hexeneoxide. The oligomer in the form

10 of potassium salt was treated with 1.2 g (8.8 mmoles)
of sodium acetate trihydrate and finally recovéred by
filtration in alcoholic form. The reaction yield was
97.5%.

The molecular weight of the oligomer is 1177 and

15 the polydispersity 1.09.

The allocation of the different protons (via 'HNMR
and *CNMR) of the three-block polyetheré of examples i

and 3, is given below.

] & 7 ? s s 1
HO-{():H—CH, -o]!{cu, —CH, -o}{cn, —?H—-O-{—H
Py - y

-

poo 0
s CH, 3 CH,
u'?a', : Gt
] CH, . 1 CH:

'H-NMR (CD,C1,): 6=0.8(t,C'),1.1-1.4(m,C%+C3+cC%),
3.2-3.4(m,Cc%C’),3.5-3.6(m,C’)ppm

25° Cc-NMR (CD,Cl,): 6=13.8(C'),22.6(C?),27.5(C%),31(c%),



described in exanple 1, 2.8 g (25 nmol es) of potassium butyl ate were

Teacted with 8.7 g (150 mvol es) of propy- | eneoxi de, then with 10 g
(100 nmol es) of hexeneoxide 20 and finally with 8.7 g (150 nmol es) of

pr opyl eneoxi de. The oligoner in the formof a potassiumsalt was
treated with 1.2 g (8.8 mmol es) of sodium acetate trihydrate and
finally recovered by filtration in _ j3alcoholic form The reaction yield
was 96% 25 The nol ecul ar wei ght of the oligonmer is 1172 and

t he pol ydi spersity 1.17. The al | ocation of the different protons

g\éidazFe_rr]H!_\ll\/R and 13CNIVR) of, ﬂt_t]]es(téz+8¢) b_}é)c%% ) %ﬁ hers of exanples 1

is given bel ow

(Chferrjdferr]): [ery}20. c?ffgon%rewl,;%%ru>éharacﬂtem<era SLEL Fhonl a3 1 6

rheological and from a tribological point of view with
the following results:
5 Kinematic viscosity at 40°C (ASTM D445) =
70.79 cSt |
Kinematic viscosity at 100°C (ASTM D445) =
9.56 cSt
Viscosity index (ASTM D2270) = 114
10 Complete miscibility with mineral oils in all

proportions.



. i -et, een Replace ‘ |
q ]+C[err]+é[h IswﬁB I e‘r‘r]),s 2-3. s(m cter 1+l (AT IR
:

err

1) ppm [err [err])

]=14( err] +( er Cerr]),19. 7(Cerr]),
(derr]), 28(Cerr]), 31. 9(C[err]) 32 2(C[err])w
(Cferr]) 72-73.5 (Cerr]) 74-80- (tﬁérr])ppm
was then characterized both froma 15 rheol ogi cal;

(m
[err
[err
23.2
71. 4

65..7-66. 3(C[err])

I;I bolqogl cal

point of view wth the follow ng results: b Klln-érratrc
vi scosity at. 4OCC&A§F¥ D445) = 36.75 cSt Ki nematic
viscosity at 100[err (ASTM D445) = 20 6.29 cSt Vi scosity

i ndex (ASTM D227Q) = Jree-bloé:)lé\ E@g@&g%ﬁe%smﬂg‘}iﬁ WehR m uénq_lcfllm S

in all proportions reparation the co

havi ng general 25 f (1) V\,hereln R = R[err] = Rerr] =H Rerr]
Rl err] = butyl, %r%uq'a (I =5 vy =4 z = The

reaction was car i ed %li%_ %8&1 _Rr e?s%E{eCHR _o_)r e_se S&?nt HE aSL?rZLR‘

equi pped with a nmagne

5 wherein:
- R is selected frém H, alkyl, alkylaryl:;
- X is selected from O, S and N;
- R/R, and Rs,_ the same or different, are selected
from H, CH;, and C,-C,, alkyl radicals;
10 - R, is selected from H, alkyl, acyl;
- X,Y,2, all different from zero, represent the
number of efher units of each block, are integers
which have such values that the molecular weight
of the compound having general formula (I) is
15 between 600 and 4000, and in addition (x+2)/y is
between 1.5 and 5.0;
with the proviso that:
a) either R, and R, are selected from H and CHj, in
which case R, is selecte@ from C, to C,, alkyl
20 radicals, |
b) or R, and 'R3 are selected from CIZ-C,‘0 alkyl.
radicals, in which case R, is selected from H and
CH;.
2. ’I_'hree—biock copolyethers according to claim 1,

25 characterized in that the ratio (x + z)/y |is



stirrer and with one inlet for the epoxides and one for 5:t |
for the flushings, a thernoneter, a mano- meter and a ia m" E‘"I(L”H“'
Usi ng the same procedure described in exanple 1, 1.8 g: (6% *

pot assi um salt of tetraethyl eneglycol were reacted with 17.5 g

(174.7 nmmol es) of hexeneoxide. The oligoner in the form 10 of potassium
salt was treated with 1.2 g (8.8 mmol - of sogiEmE at, € g}

and finally recovered by filtration in al coholic f o

yi el d was 97. 5% The nol ecul ar wei ght-—ef—-the’ 6t gan

1177 and 15 the pol ydispersity 1.09. The al | ocation of the
different protons (Vi aéewed¢hiNVR: and angl. [err] CNMR) of the three-bl ock

pol yet hers of exanples 1 and 3, ‘is given bel ow [err]

[err]H-NVR (CD{ ers] Cl [Bfifdd-plock copolyethers according to claim 1,
[err]=0.8(t,Cerr]),1.1-1.4(mJerr]+(err]+err]),

3.2-3.4(m Jerr]+( err¢adaedr HL84 qr?rﬁﬂé)ﬁDQ'i@eyzﬁaEr%r bl hoNME11a
(COerr]C[err]): [err]=13.8((err]),22.6(Cerr]),27.5(Cerr])

of between 800 and 2000 dalton.

o .

5 4. .Three—bloCK copolyethers according to <c¢laim 1,
wherein R and R, = n-C;H,, R, = R; = CH;, R, = H,
X=6,y=25, z2=26.

5. Three-block copolyethers according to claim 1,
wherein R = R'2 = butyl, R, = R; = methyl, R, = H,

10 X =6, y=5, z2=6.

6. Three-block copolyethers according to claim 1,

7. Use of the compound having general formula_(I) as
15 a lubricant for industfial gearing, diffefential
gears and 2-cycle engine oil.
8. Use of the compound having general formula (I) as
a formulation component of lubricating oils for 4-
phase motors.
20 9. Formulation of 1lubricating oils for 4-cycle.
engines, comprising fhe compound having general

formula (I) in an amount of between 5 and 50%.

-
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L4

- 13-+ 70-75((err]+(err]), 78-80(Cf err]) ppm

The ol i gomer was then characterized both froma rheol ogi cal and froma
tribol ogical point of viewwth the following results: 5

Ki nematic viscosity at 40[err] C (ASTM D445) = 70.79 cSt

Ki nematic viscosity at 100[err] C (ASTM D445) = 9.56 cSt

Viscosity index (ASTM D2270) = 114 10 -16- Conplete mscibility with
mneral oils in all proportions. '

-14- CLAI M5 1. Use of three-block copol yethers having the
gener al formula (I

RX-(CH err]-CHR{err]-O)[err]-(-CH err]CHR{err]-O)[err]-(-CHerr]-CHR err]
-O)[err]-Rerr] 5 wher ei n:

BLOCK COPOLYMERS, THEIR PREPARATION AND THEIR USE AS
LUBRICANTS |
Abstract
.Block coﬁolyethers having general formula (I):

5 RX-(CH,~CHR,~O-),- (~CH,CHR,-0-) - (-CH,~CHR;~0~) -R,
wherein:

- R is selected from H, alkyl, alkylaryl;

X is selected froﬁ 0, S and N;
- R,R, and R; are selected from H, CH;, and C,-C,, alkyl
10 radicals;
- R, is selected from H, alkyl, acyl;
- ¥X,Y,2 represent 1;he number of ether units and are
integers which have such values that the molecular
weight of the compound having \-general formula (I) is
15 between 600 and 4000, and in addition (x+z)/y is
between 1.5 and 5.0; with the proviso that:
a) either R, and R; are selected from H and CHS, in
which case R, is. selected from c, to c10 alkyl radlcals,
b) or R, and R, a‘r"e selected from c c 10 alkyl radicals,

20 1in which case R, is selected from H and CH;.



KIS s,e.l ected.-from O,

- Ris selected from

S and N; uﬂlm mmﬂlyﬂ R[err] : “di-ffereft, are
sel ect ed from 19, EH Brr}, “and C[erj 1€ 11 &divegads:.. 10

- Rlerr] is selected fromH, alkyl, acyl; : * z; & naghd fer ent
fromzero, represent the - laumber | ._ i f...e&thpapldock, jare
I nt egers whi ch have such val ues t hat'>tHeinol: equ ar... wengm

of the compound having general fornula (I) is 15 bet ween 600 and
4000, and in addition (x+z)/y is between: I 5cand Sl

with the prow at : a) elther R[err} “and-Rferri-—are-seteect-ed

fromH and CH err
to Jerr] al Qyl

%’gel gf thrggrbapsk copolyethegs

whi ch case err%?ls sel ected from Cerr]

VRperie FRPEX2Er] are

selected from{err]- C[err] al kyl radicals; in which case R err]
is selected from Hoammla (I) CH err], as anti-wear additives in

| ubricant oils.

claiml, 25
- 15 -
5

10

15

20

25

2. Use of. three-bl ock copol yethers according to
RICHPBLABIR 70 )iy n (+-FE,CHRE-Q-aX j—o ~QHe ~CHR, 9~ $-R,

wherein:

- R is selected from H, alkyl, alkylaryl;

- X is selected from O, S and N;

- R;,R, and R;, the same or different, are selected
from H, CH;, and C,-C,, alkyl radicals;

- R, is selected from H, alkyl, acyl;

- ¥X,¥,2, all different from zero, represent the
number of ether units of each block, are integers
which have such values that the molecular weight
of the compound having general formula (I) is
between 600 and 4000, and in addition (x+z)/y is
between 1.5 and 5.0;

with the proviso that:

a) eithef R, and R; are selected from H and CHy, in
which case R, is selected from C, to C,, alkyl
radicals,

b) or R, and R; are selected from C,-C,, alkyl
radicals, in which case R, is selected from H and
CH;, as anti—weax; additives in lubricant oils.

Use. bf three-block copolyethers according to claim 1,

characterized in that the ratio (x + z)/y is:

e Aéro 240,
w2188



between 2.2 and 3:2. 3. Use of three-bl ock. copol yetm
claimil, characterized in that they have a m)ll [“ummm[m“f
of between 800 and 2000 dalt on. 5 4. Use of three-b|ock copdl y&t hérs”

according to claim1, whei'eln R and R[err] =n-Cerr]Herr],
Rlerr] = Rerr] =CHerr], Rerr] X 6, vy =5 z =6.
1,

5. Use of three-bl ock copol yethers according to claim wher ei n
R=Rerr] butyl, Rerr] = Rerr] = nethyl, Rerr] = H 10 X = 6,
ome SR Rern geﬁr‘%ﬁpﬁ 2 b é[g'r?fk cgpol yethers, g e e
lo " 7 G, o abREERIEE st G kel L
according to cla mclllarlagtleglz;ecclaﬂn aotl_ Itshey have a molecula).pQ\raesleghm)t ors.
of between 800 and 2000 dalton.
5 4. Use. of three-block copolyethers according to claim 1,
whercin R and R, = n-CH,, R, = Ry = CH;, R, = H,
x=6,y=5,;=6. |
5. Use of three-block copolyethers according to claim 1,
wherecin R = R, = butyl, R, = R; = methyl, R, = H,
10 X =6, y=5, 2 =6.
6. Use of three-block copolyethers according to claim 1,
wherein R = R, = R, = H, R, = Ry = butyl, x = 5,
Yy =4, 2=5.
7. Use according to claim:.l, a lubricant for industrial
15 gearing, differential gears and 2-cycle engine oil.

8. Use according to claim 1, in lubricating oils for 4-

phase motors.
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