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Reacti on M Xiuge modupte 54059 3| ky| _phenol 92.0 g Rape top fatty acid. =
232.0 g [erd)Prod ofifioRf in = 84.1 g D|phenyl ani ne = 2.5 g 40"

Sul phur Sulphur r%elw "#N (b) Method (i) The reaction nmixture (a) was
heated to 1¥WIphEPY] 4 7?4’&7 at this tenperature for 20 hours with a

ni trogen SRS

(a) Reaction Mixture

65 C,2-alkyl phenol =8404¢
: Rape top fafty acid =928g¢g
C.g-alpha olefin =0g

Diphenylamine =29



(ii) The mixture was stripped at [err]/10 nmm Hg/ 60 minutes. 45 (0
The reaction product was filtered. (e) Product Weight Crude product = 40
(d)” Product Conposition Sul phur gpgassdt-g31% W w 50 Al kyl phenol
22..7% W w EXanpl e 2 (a) Reactlon M xture 55 [err]-al kyl phenol =
84~QgRapetoLPfatty am_%o 92.8 g Ci18-alpha olefin®™ =0g
(D|b)phenylhag1(sbg =209 EP 0 389187 Bl Sul phur =20.6 g
: Met ho ocedur () was repeated. (c) Product Weight 5
- Crude prod Stprodup e c%‘a"ﬁ?'e%%% I%(’)rrpoa tion Sul phur = 7. 49%\/\&’wg
Al kyl phen&ru 5 orod w 10 Conparison Test 1 (a) Reaction M xture
[err]- AIkyI gRapetopfatty aci d = 1000.0 g 15 :
[err]-al ph% Bhe T _749%9,“[] phenyl am ne = 0 g Sul phur =
113.3 g (b)anlyinbfl Therekamedure of Exanple 1 (b) was. repeat ed except that
in step (i) the mxture was strlpped at [err] 20 instead of [err]. (c)
Produgt WéhgatonGediale product = 972 g (d) Product Conposition Sul phur =
9.40% W w 25 Al kyl phenol = 0% w' w Conparison Test 2 (a) Reactl on’
M xt ur e 30 (a) ReactbeMixiud kyl phenol - = 7.8 g Rape top fatty acid = 81.2
g [err] al piaraikyphenc ==0gg Di phenyl ani ne = 0.9 g Sul phur
: 10.1 g 3Rape top {88y adicet h8dO0PR& procedure of Exanple 1(b) was repeated. (c)
Produtst \\eiGheirhaoisfe proﬂﬂ@t =89 ¢

1)
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Diphenylamine .
Sulphur = 113 3g
(b) Method
The procedure of Example 1(b) was repeated except that in step (ii) the mixture was stnpped at 200°C
o ? " instead of 150°C.
‘ (c) Product Weight
© Crude product =972g
(d) Product Composition
: Sulphur - = 9.40% wiw
25 Alkyl phenol = 0% wiw

Comparison Test 2

: (a) Reaction Mixture
30 C2-Alkyl phenol =78g
Rape top fatty acid =812g
. Cyg-alpha olefin =0g
Diphenylamine =09g
Sulphur =10.1¢g -
35 (b) Method

The procedurs of Example 1(b) was repeated.
(c) Product Weight
Crude product =89g
'\\/' (d) Product Composition
40 Sulphur =9.10% w/w
Alkyl phenol = 8.8% wiw

Comparison Test 3

45 (a) Reaction Mixture
C42-Alky! phenol =42.749
Rape top fatty acid =280.9¢
Cg-alpha olefin =84.19
Diphenylamine =25¢

50 Sulphur . =5174¢
(b) Method

The procedure of Example 1(b) was repeated.

(c) Product Weight
.Crude product =414g

55 (d) Product Composition
Sulphur =895¢g
Alkyl phenol =.10.3% wiw



.(d) Product Conposition 40 Sul phur . = 9.10% w w Al kyl phenol =

8 8% w w Conpari son Test 3 45 (a) Reaction M xture [err] Al kyl phenol
= 42.7.¢ Rape top fatty acid Epg3f Rra@s[ err]al pha olefin =84.1¢g
_ D| phenyl anm ne = 2.5 g 50 Sul phur = 51.7 g (b) Method
Ths-/proc&dure of Exanple 1(b) was repeated. (c) Product Wi ght Crude :
product —w (d) Product Conposition Sul phur = 8.95 g Al kyl
phenol } ee%olqwlw EP. 0 389 187 Bl Conparison Test 4 (a) Reaction
‘M xture [e|( A ghEhol en_o},, G 344.2 g 5 Rape top fatty acid =g
[err]al pha ee:m acid— O= g96 phenyl am ne = 0 g Sul phur =
. 68.8 g Eth Eliliha i rP0| _0—765910 . Li me =8.4 g (b)

I\/Ethod (|)D?jﬂg,fa§,g,gt|on m)gture (a) was stirred at [err] for 1 hour. (ii)
The m xtur%umm stripped=gdsgerr] 10 nm Hg/ 90 m nut es (iii) The product was
filtered. Ebylene gijcbl) Pr oslesd g Vi ght  Crude product 380 g (prior to
filtrationkme ghts - =g48§0 g (d) Product Corrposi tion Sul phur = 9.5%
ww 20 - (p)Meltiph phenol =90. 6% W/ w Conparison Tests 1 to 4 are not
exanpl es i n @rTereativhanixkire {2) Wéecstipedst 865C fonVkawt-i on because the al kyl phenol
content in t i The nistue erasiippedat 2001CH amHgRg&imiedm 15 to 65% w w based on t he
conbi ned wei g}ﬂtTheﬁmMV{muFefe%ar boxylic acid and phenol in the m xture as
her ei #fibef o{® Prpdedt Misight The Tests are included only for the purpose of
conpar i son.Cre P(°B§‘°‘Té§§qq{@"°6?°f‘}5\'aﬂﬂ“?| ve Conpositions Shell-Seta Four-Ball
Test 30 '-'9 bfhe r od Q:Qs of Exanples 1 and 2 and Conparison Tests 1 to 3

were diluté Se oil. In ad- dition, commercially avail abl e
ZDTP was akiw tea 1508N base oil. The dlluted addi tive
T I t bom anso Tgsis th;(ar!r:dD s MY B 2RES \&ll!h?'% dréler‘it BSenabitlebauseing ak@ Pensial |
est. nezﬁéhﬂ& onT Bt baoh GrwSteS& onlifd dormBESd Wéidnt & stiphudngl €
?L I E Ih ;le e %ﬁ. ;I&cgf@énﬁ H%h‘%@hﬁ‘gnw&%ehm 1he 13eRSkd ihdRided b 8dr tHe@SGiposthe
FISOn.

(B) Testing of Additive Compositions

. Shell-Seta Four-Ball Test

30 The products of Examples 1 and 2 and Comparison Tests 1 to 3 were diluted with SN150 base oil. In ad-
' dition, commercially available ZDTP was also diluted with 150SN base oil. The diluted additive compositions
were tested for EP/AW properties in the Shell-Seta Four-Ball Test. This test involved pressing a rotating steel
ball agamst a triangle of three stationary balls fubricated with the composition under test. The Initial Seizure
. Load {ISL), the Weld Load (WL) and the Scar Size after 1 hour at 40 kg load (AW) were determined. The results

"3 of the Test are given in Table 1.

Rdtary Bomb Oxidation Test

U The products of Examples 1 and 2 and Comparison Tests 1 o 4 and a ZDTP {identical to that used above)
40 eall diluted with SN150 base oil as in the Sheli-Seta Four Ball Test were tested for antioxidant activity in the
_ Rotary Bomb Oxidation Test. The time taken to achieve a 25 psi oxygen pressure drop (T) was determined.

- the results are given in Table 2.

Copper Strip Test

The products of Examples 1 and 2 and Comparison Tests 1 to4 and a ZDTP (as used in the previous tests)
all diluted with SN150 base oil as in the Shell-Seta Four Ball Test were tested for their corrosivity to copper in
the Copper Strip Test. The copper strip ratings were determined at 150°C after 3 hours in conventional manner
according to the following:-
50 . 1A - 1B slight tarnish
~ 2A- 2F moderate tarnish
3A - 3B dark tarnish
4A - 4C corrosion
The results of the Test are given in Table 2.
. 85



- Load- (1SL), the Weld Load (W) and the Scar Size after 1 hour at 40 kg | oad
(AW. were determ ned. - The results 35 :of ‘the Test are given in Table 1.

Rot ary Bonb Oxi dation Test The prgslysgesiaphs Exanples 1 and 2 and Conpari son
Tests 1 to 4 and-a ZDTP (identical to that used above) 40 all diluted vvlth
SNBs0 base. oil ‘as in the Shell-Seta Four Ball Test were tested for _
antioxidant activity inh the Rotary Bonb Oxidation Test. The tine taken to
achi eve a 25 psi oxygen pressure degaLE I) was determined. the results are
given in Table 2. -Copper Strip Test 45 The products of Exanples 1 and 2 and
Conpargd son Tests |1 to 4 and a ZDTP (as used in tﬂelj&rje ious tests) all
“diluted with SNI [SBEFRRENCEi | as| i RO¥RE Shdl | I¥et 4 B frest were
“tested for their |corrosivity tol cepperini n |t hgg Coppakg S| rimy Tpst The copper

“strip ratings werle determned : QPSQ)C after 3 hgurs ih convpentional manner
accordlngtothefollovving'- 1A- B slight tagnish PA - 2F
noder at e tarnish TTrst—AA=4C—conrosroy—tne fesul ts of the

‘Test. are given in Mpqezl 55 EFP. P 389 {1871 | TARBGE] 1p.%5

. REFERENCE : CONCN | SL AW wt in kg
kg . nmSNisd Femlanble 1| O3 ol | 130 | C.$f5 150
0.85 Exanple 2 Comp. Test Q. 3 0.3 10 73 1850} 0.826B Conp. Test 1
0.3 v 73 0 032(})np est52. g 75
. 0 7 160 | 0.34
160  0.34 Conp. {TS%® N 2 0.3 140 T40| 0.65 zDTP
1.0 85| Comp. Tewr 3 ND 20-3 1oo I 5@ 65 |
40 117 1.7gpiEhe results) presxented fin gablfe tkodenumst[ate that the
addi t| ve composi t]i g‘?{s accordl ngl to the in enti n 25117a € s,gperi or EP/ AW
ég,ents to the Conp son. Test aiddl t7ve conpositi ¢ns angl Jt e ¥DTP TABLE 2 30
REFERENCE - - . CONCN™ RBOT ' COPPER™STRIP~91 n T
RATI.NG- SN150 - mns 35 Exanple 1 0.3 92.5
1B Exarrpl € he results presentsd in Thble31 demonstrate t& tH8 additive compositid® afiddrding to the invention
Conp. 251 € Se sliperior EP/AW agents@o the Comparison TR aditive compositions 4fd theCmTP. Test 2
0.3 - .33.5 : - 1B Conp. Test -3 0.3 35.5
- 1B Conp. Test 4 0.3 33.5 " 3B (1.0% ZzDTP
0.3 ' 80.0 " ND SN15fpLE 2 _ 25.5
1B 50 TR I
. %0 T ' '
REFPERENCE ' CONCN RBOT COPFPER STRIP
o | %ia T RATING
SN150 mins
35 : _
| Example 1 0.3 92.5 1B
I Example 2 0.3 84.0 1B
k/ 40 Comp. Test 1 0.3 35.5 1B
| - Comp. Test 2 0.3 33.5 1B
Comp. Test 3 0.3 35.5 iB
o Comp. Test 4 0.3 33.5 3B (1.0%)
ZDTP 0.3 80.0 ND '
SM150 - 25.5 1B
" 50

The results presented in Table 2 demonstrate that the additives according to the invention have signifi-
cantly improved antioxidant properties as compared with the Comparison Test additives and are roughly equal
in antioxidant performance to the ZDTP. The additive according to the invention are no more corrosive to cop-

-per than the additives of the Comparison Tests.
55 :



The results present.ed in Table 2 denonstrate that the additives according
to the invention have signifi- cantly-inproved antioxidant properties as

~ conpared wi'th the Conparison Test ;a¢dsiistes and are roughly equal in
‘ant'-oxi dant performance to the zZDIP. The additive according to the

i nvdAtion are no nore corrosive to cop- per than the additives of the
.Corrparlsoﬁ' f¥%ts. 55 EP 0 389 187 Bl O ains 1 An addltlve swtable for

use as an extr e/a ar add|t| e Lu Nq .
corrprl si ng n@@:ﬁlﬁivgep &52%; use V)\zﬁa%e press an t-w é%'é::% uen L sli| co r'i%n%th
mxture cOmEL il u E‘ Eﬁh’&( D e e Lgtéo
unsat ur at ed &gl ¥, drfo, a,sg ourtli AL fabre B és%saﬁn 448 Gorfiil el

- least one hygdin gaa;, ¥ih.- substituted phenol am)un (rei)

“mixture being 1 5% W w based on the conbl ned wei ght of (|) (||) and
(ii). 2.2 Am esidithietas cleimad inclain heitbréimthe kraount df (ivil the @nibtur i ¢ te@SGLwit based b Bhe i N
the maxture dombifedveighEiivdnd/(iF) ins bemigpre Bikrthd gnount of (ildwii mixtick ik tg#n’% wiv besed )
and (iii) i renttheecombined weighbaid) teed Giount of (ii) in the mixture is 20 to 85%

‘W .w based_on t ' . An additive a
o1 B et 1 B Ao avep St i el oo et aaeind] 5 obmend b ol oul phur 4
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B | ¥ Concentré d'additif comprenant une huile lubrifiante et un additif selon I'une quelconque des revendica-
45 tions 1 & 9, ledit additif étant présent en une proportion de 2 & 20 % en poids par rapport au poids du
: concentré.

11. Composition d’huile lubrifiante comprenant une huile lubrifiante et un additif selon 'une quelconque des
revendications 1 3 9, ledit additif étant présent en une proportion de 0,01 4 10% en poids par rapport au
so Dpoids de la composition. '
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