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out ﬁb/@ pre er of the total mel ubrlcan
‘O her ‘additives nmay al so be used |g conblnatlon W th the '

ont ai ni ng conpositions. Such additives include, for exanple, :
gents and di spersants of the ash- producrng or ashless“type, corrosion-
xi dation-inhibiting agents, pour point depressing agents, -extreme . -
e agents, color stabilizers and anti-foam agents. The ash-producing.
gents-are exenplified by oil-soluble neutral and basic salts of al kal i

rcervtnmnane erofageythtitol gdipentienharitolc C

white .

or al kalTne 40 €arth netal's wth sulfonic acids, carboXylic acids, or



. phosphorus and a sulfur halide, or 'phosphorot-hi oi ¢ chloride. The nopst
comonl y used salts of such acids 45 are those of sodi um pot assi um
i thl,zum cal-cium nmagnesium strontium and bari um The term "basic salt”

usegdit g designate netal salts'whereigiggyegpRtal is present in _
st ol c‘hlorretrl cally larger ampunts than the or an| c acid radi cal . The :
comonl y éwg eanpqundsateh gsgphe g 8|cpfpls, prd/qs Basi¢ingrgpria mp \Féammmqfﬁq

" mineral oi fl ﬁﬁﬂft‘f'fﬂ‘?’sﬁ‘fts a7e desprepeiin British Ratent LEQS R and In magy. S Paggntsingluding

- neutral i zi ng a&ent such as the netal oxide, hydroxide, car bonate : :
bicarbomate, or sulfide at a tesrteema ure 3350882 [ er r358012nd filtering t he

resufting mass. The use of a "pkiSdd |?n39t1t9@? neut?%zt%tlon step to aid
t he incorporation:of ‘a large e -157°7f keW| knovvn Exanpl es of-
conpounds useful- as the pronot eii'21 ude # |9 ic sy t-,a—nces such as

phenol , marapht hol ,- al kyl phenol , 3m,a4d1enol344au#d uri z:esbsah:kyl phenol - and

..condensat i on product s of for mali;lzm Wi tmoﬁtenol 363080 st ance; aI cohol s

- such¥as met hanol , "2-propanol, -P°3al co I I os Zgg 1‘I:arbl tol; efhyl ene .

gl yc.@.,;.- stearyl. aI cohol:, and c ﬁgﬁ%yl .ani nes such as. i
~ani |l irneys phenyl enegdi am ne phe bggi ne, 3, [eﬁ mpht.hyl am ne, and - -

dodecyi am ne. A patd-i cul ar| y qfim)&we me3$m140§ or p4,233488 ng the basic salts
conpti ses mi xing. &n acid WI th Wé&&:ess 33522617iba5| Ro26433 i e earth” netal -

neut L?Q;{ ngi} tﬁie Q{‘onaprﬁd %%s of re(ﬁlvel ntgh m ?ecxt'l aﬁﬁ lﬁj %{Id or, and cF ic ﬁgensavgr %m&'egsf] d- .

di Sper Santtﬁere’b?@resﬂhs& aaﬂat.e tﬁdtfbumag meﬂa'ammdependl ng on its$
~constitution, 60 the d| spersant may upon.conhustion yield & non- voI atile -
material-such as boric oxide O;?eggg hor u%gsﬂ't oxi de; . however, 'i't ‘daes not -
ordi narlly contain netal and:t re dok¥Sflt yi el d a metal - cont ai ni ng-
~ash on Eoltbug keabtion Wbdctd ARG pRErRIsHHRMIER thaiky? rodh SontafHa Sk 1883V atlt 0 BB PHkSins

sui t abl e fwith aldekydesYespaciallyddrinaldativds) and arhinesSiedpatisiy pbipdikyiehB Polyadtihea))whigh Magbe

i | | ust rat icharactgrized Be4Meinih dispeciarss’s Thé muaterialsxdesdribeciini the f()tlnw"tbaﬂts.fimemgre R
thereof% diustrativei ng at | east about 34 and preferably at |east about 54 /
“carbon ¥t ons with nitrogen-cont co 'su nmne, organic 5 ¢
0 067002 hydroxy. conpounds sucs) sg;.;{ghengwg%a al %ﬁ%ﬁf and/or basi.c '

i norganic materials. Exanples od 984, 5805 € ' ' C345849%/} i C 36:BE8 sants" are.
~described in British Patent 1, 3171653@9 and®@45.66any (3.839.22%ht ent s i ncludi ng

i

166,516 3,461,172 :
the fol¥owing: 5 3 1 3,351, 552"
3,541,012 3,184, 474 3, 381, cgzggg;;g 3, ge s 3 %3% 3,399, 141
13,542,680 3,210,666 3,415 Hdser2 3, gy 3 yhessd 3. 433,744
3,574,101 10 - | JAaa 3B, TAG0SB, 444,170 |
3,576, 443 3, 281, 357 630, 904 3 306 908 3,448, 049

3,832,510 i&%}iﬁ%?gzﬂxm disulfi e.gl% h?/;::,c:e one éa:g%%i rsant;g% e%i’rs%ggcm:: |
pou ds

t 3,697, 428, drides, nitriles, epoxides, boron compounds, or p erlals of thls

3, 725, 441 «ihd el déwbribed in thd, follbwidd0.S. Paterfts:234, 435 3, 346, 493

Re. 26, 483 (2) Reacti.on products of rel atlvel y h| h mol ecul ar vvel S
al i'phatic or alicyclic hal38808 t h rabl g§/al kyI ene -
pol-yam.nes. These may be erl 3spers 59 and exanpl es
t her eof are’ descr| bed for 33213,558 e, .|5135be foII kggtts 3,275, 554

-3, 454, 555 3, 438 757 3,%58,0804 2&.’(73,)11React3me:m oduc:laansn al kyl . phenol S
i'n whi-ch the al kyl group @AB A at340338% abRATIIY car bH23FbnE Wi th :

al dehydes (especial l'y-for réag’ gggyde) ;ajgg' nes3z9 ci al g;’”ﬁgﬁ yaI kyl.ene -
“pol yani nés) whi ch may. beysg Qfaact ery 466 di s:pﬁ)gg The
materlasgs described in the fo l'ow ng U. S Patents are |Ilust«rat|ve :30 -
2,459,112 .. (8) IB’getMva@&&f oil-soldjlzind mMob@néls 6R asideRyl metha&yl‘tﬁ&am decyl etheg argigh3 72
2, 984 550 moleculsr ghtalefing with' rgor@ggrswgtammg polar 'substituents, ‘e.g., aminoalkyl acrylates or -

crylamldes and ‘poly-{oxyethylene)-substituted acrylates These may be characterized as “polymeric
dlspersame' and examples thereof are disclosed in ‘the followmg U S. Patents: _

60"

' 3,329,658 . ' 3,666,730
3,449,250 . 3,687,849
3 519,565 3,702,300
5; o Partlcularly preferred lubricants are- those contammg the boron-oontalmng composmon in |



.3, 459,661 3,649,229 35 : : oy

3 |
3, = 3,461,172 . 3,697,574 3 236, 770 3,493,520 - _ P/
3, 277 3,355,270 .. 3,539,633 0 wo 3, 368,972 . 3,558, 743 )
3 ._§82 3 413 347 3 586 629 ; 980 ‘569 40 (4) Products obtalned b
postitT ea twoe eenh e et@aﬁ ag s fgents in the™
an mm cmlc acid ester
ts as a&Eﬁm t'?sd b% oron ntammg
it Qiﬂca‘é |8U%brn| C a S
es, 5bor omm&pmua ,agams mus mrrp:omd:smhﬁbregrrﬁgamy mteeemmired by
t i nd agldozgwd rai'mgc‘h'v‘frqegs@omagjumom rU;t% wpﬁgmgnsusuwseﬁmggggages such as
3,782, 955 en bjs(chloroben S | e, su _
5 515, 230 ool §§* e R BT
3,:867, 943,0 lnclu drhyd aﬁ@@rh@d fon% sphrtes 3uc% dltihiyl phospifitendiiegiyl 3
3 7, 54 SpErEﬁmbedicyclohe)@l, plﬁéhhitﬂ3entylpheﬂyl5ﬁ&p&wd|penwlﬂuemah03§m93§"ﬂﬁl pi[aﬁﬂ:hnte '
3,/442,808 : distegrys phosphity. d"“efBV' 7@3"‘!%6‘"5’32‘8@ EGM' 4-penty} telphe Ph'te' -PglypyoRy! o
3,70 4 308 3(%§UI&2 reight 5 phenyl obuty -8 osphlte, meta T
thioca ,su f}zn Cdl |th|ocar gﬁnum he, e Group IF
I nter p0| yWB&.%gaP thb rU suéh m o¥ Ho dalthnoate, Pl
. Vinyl ‘dec) Rt di(heptphengifph heﬁutmo*ateweaagt'ttme ylnnssphmhhtmmawme zinc salt of as.

i cont ai ni ng hﬂsallorenlb@tclabldel'WQQed h?reactarmfm#dhytus mafwﬁ@qa&ﬂmn eewrnylaermxmeesof’.

e

~and pol y- (o%? P@H 35ﬂﬁ§@¥ﬂd@@ﬂ
polynerlc ngE B La
"U’S Pte‘f‘?t ana tive
' , 300 Gabout 25%3th:dugmbfaﬁé t;omﬁumngebdmbmmtnmwmm hwemo:comarmurmhem o
; the boron ceddlmenkimgv rtm)sllttor desciiibed thereinablove67 002 cofrbi nat.i on- wi-t R at 3

| east one. of _(Wlstrariye;lubrisgtiog lcpmposy ﬁ’{ﬂ;ﬂg‘% B flfewias fbles & PRGN @“’e"‘\“‘“‘ for-
- det er gent2 - %3 «? | SR Brislusiyy © ?""F'@% BETLIMEET ght and (B) free hydraxy .
gr-edp-cont ai ni RY. - alkenylsuCC|n1c -aci-d- e&ker-dlSﬁﬂfﬁ&ﬂLSmLﬁmEHEﬂa&DUﬁiaﬂﬁié& o
| e&ST 1. 5% by Viei"ght .” Whén “useéd i n"such T ubfi cant s; "the boron-cont ai ni.ng. .. -
conposltlons cause a S|gn|f|cant decrease in engine wear. Bxtreme pressure - g
agent's arsd corrosi on- and oxidation-inhibiting agents are exenpllfledtby -
chlorinated aliphatic- hydrocarbons such ‘as chlorinnated wax; organic . . 4
sul fi'des and pol ysul fi des such ‘as benzyl disulfide, S
b|s(chIorobenzyI)dlsqulde di butyl tetrasulfide, sul furized met hyl ester
of ol eic sacid, sulfurized al kyl phenol, sul furized di pentene, and squurlzed
terpene, phosphosulfurlzed hydrocarbons such as the react.i.qn product of a
phosphorus sul fide with terpentine or nethyl oleate; phosphorus ‘esters- 10
i nckudi ng principally di hydrocarbon and trihydrocarbon phosphites such as
di butyl plosphite, diheptyl phosphite, dicyclohexyl phasphite, pentylphenyl
phosphi te, dipentyl phenyl phosphite, tridecyl phosphite, distearyl
phesphite, dimethyl naphthyl phosphite, oleyl 4-pentylphenyl phosphite,
i pol-ypropyl ene (nol ecul ar wei ght 500)-substituted phenyl phosphite - :
di i-sobut yfs- substituted phenyl phosphite; netal thiocarbamates, such as zinc
dloctyldlthlocarbanate and barium heptyl phenyl dithiocarbamate; Goup Il
15 ‘netal -phosphorodit hioates such as zinc dlcyclohexyrphosphorodlthloate
zinc d|octyJphosphorodrthloate br|untdl(heptyIphenyl)phosphorodlthloate .
cadm um T nonylphosphorodlthloate and the zinc salt of a phosphorodithioic
aci d produced. hy t he reaction of phosphorus-pentasul fide with an equi molar
m xture.of : i sopropyl al cohol and n-hexyl alcohol. The.boron: contalnrng
conposrtrons can: be added directly t.o the |ubricant. ~Preferably, homever
they. 20 :are’ dlluted with-a substantially inert, nornally liquid organic _
dlluent ‘suchiras «mi neral oil, naphtha, benzene, tquene or xylene, to form -
an. addi tive-concentr at e. These concentr at es usual |y contain from about 5%
t ¢* about. 25% by wei ght. of the boron- contalnlng conposrtlon and may contai n,
|n;add|t|on one or nore other
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'addltlves known in.the art or described hereinabove. Il lustrative _
Iubrrcatlng corrp03|t|ons .are listed in the follow ng table. All amount's
except: those for 25 minerdl oil are exclusive of nineral oil .and other
di lwegts. 30 35 40 45 50 55 60 65 b gg700887 002 Parts by weight | ngredi

Lubricant A B 5 M neral oil. :

87.94 - 14.70 Pol y-a- ol ef i n-pol yol car bo@'r‘ﬂ’\éwe'gm - - 74, 97
OO Er bkt bt orbprprgon BT O BATST o product o
“pol ybutenyl - Mifedal ol - ..2.20 15 . 87.94 sugwi ni ¢ anhydride with
et hyl ene pol yam ne and' pent aeryt hritol ‘Polybutenyl suctinic anhydride :
1.80 . - - 1.71 gmf@ﬁﬁ"’tﬂgnfa'ﬁ?’ﬁé"%eactlon‘201 74.97 ~ product Basic
magnesi um pol ybut e ' 3.73 salicylate-25 .

Basi c ggl cium tet p.a,a&&raeﬁyémple 1 t 2.56 - phenat e Basi c. cal cium-
sa![t Ff fnmflu;l zeg dl-‘chEmp'es B '-'_.tetrapr1openyl phenol 30 Ba5|;: caIC| um
pet rol eum sul f onaPrwe -

'Et hyl enex propyl eng- dj.ene o 0.11,$erpol yner. - 35 \j nyI
acelat gyt nyl ot nEAgRpc of powbund 148 ¢ Ui 31E Cer pol yrer 21 nt

dl al kyl" phosphorodl tp%lyaaiheand pentae?aytﬁl; | 1. 38 40 Si‘l'i cone ant.i -foam
agent 011 . 0. 011 Tot aI ba5| c alkaline earth. net al -
.4.05 heﬁ@lﬂé‘tﬂ&t% ig prtpdride’ h drox‘;ﬁogroup B8nt ai.ni ng. . 1.62

2420 al enyl sucm ﬁf';cY’e %Pﬂ" ?’eP‘ﬂPEpersant 50 Cl ainms 4 A_met hiod . for
Spr eparl’ g an oil -sSfuB €~bor on- cont.ai-ni ng corrp05|t|on whi ch’: conprﬂse_; :

reactl ng, at a teawaﬁgﬁeﬁuﬁnrﬁamb&&yt-o [err].~{A) at :imst one of:

‘boron tri oxide \mltcHaES (B) at | east .one epoxi de havi ng the _ .
-V\,herel n*each of [ nd err. |sI hydrogen qr. an ali phatlc radi cal , any-
two théfeof toget %‘é "BrEReY r adi cal , %P8i d epoxrde cont ai ni ng at
. | east 8 car bon ato S ai d reagent A being blended with a heel of .. .

Basic calcium salt .of sulfurized . 149 - o -/
tetrapropenyliphenol - . o i N
0 . : S ' /‘
Basic calcium petroleum sulfonate _ 240 - ' _
Ethy!ene-propylene-dlene g L 0.11
' g terpolvmer o L
- 35 . : ' _ , ST
S Vinyl acetate-vinyl ether-dlalkyl e T 0.20\"' VO
_ fumarate terpolymer _ ' "
o Zinc dialkylphosphorodithioate 119 138 .
) s\_/ o Silicone anti-foam agent’ ) . 0.011 o -0.011
. ‘Total basic alkaline earth metal : 4,05 -
. - phenate detergent ' : o
‘48 . : s . ’
' Total hydroxy group-contaihing T 1.62 220
alkenyl-succinic acid ester B o
dispersant
s 'claims |
s 1. Amethod for prepanng an oll-soluble bocpn-contammg composmon 'which comprises reactmg, ata
. temperature from 80° to 260°C. : .
~ . % 7 _tA) at least one of boric acid or boron tnoxlde with )
. 58 - {B) at least one epoxide having the formula
R ; - R? '
N -/
. T o _ c——-C
s0. . . o . . 7/ N/ N\
. . . . R? 0 R*

" wherein each of R', R?, R® and R* is hydrogen or an aliphatic radical, or any two thereof together form a -
cyclic radical, said epoxide containing at least 8 carbon atoms; said reagent A being blended with a heel of
. g 4@ previously obtained oil-soluble boron-containing composition prepared by reacting reagents A and B.



65 a previously obt ai ned oi|-sol ubl e boron- cont.aini ng conposition prepared

by reacting reagents A and B. 0 067 002 Parts by weight I|ngredient -
Lubg i £ant A ' B 5 M.neral oil 7
87%. 94 14.70 Poly-[err]-ol efi O-087y002cCcar boxyl at e - 74.
synthetic lubricant to Pr oduct of dﬁxagpl e }I

1.00 Product of Exanple 8 1. g@ne Oy welght paaction product of
pol ybut enyl 1. 62ngredient 2. 20 SUGHHEINE aniydride wath et hyl ene pol yam ne
and pentaeryt hH = } . 80 1.71

et hyl efie pol yam fdineral@ik j on-201 . 87.94r oducf4Bhsi ¢ nmagnesi um

pol ybut enyl - ' - 3.,/3 salicylate 25 . : Basi ¢

cal ciumtetrapr 05°' ;ﬁ:a‘;ﬁ'};'},°,'i‘;§:,f""?"§'6‘.°phenat e Basic cal umsalt of _

sul furized 1.4 - tetrapropenyl phenol 30 Basic cal ci um petr.ol eum
sul fomat e 2. 4(®roduct of Examplelty| ene- pr opyl ene~ di ene 1.00° : -

0.11 terpolyner %g Vi nyl acet at e-vinyl ether-di al kyl - 0. 20 :
fumarate ter pol yAEI% AEAPRRA | phosphor odi t1Poate” —  1.19 - 1.38 40
Silicone anti-fogace® Bloduct of polybutenyi 0- 011 162 0. 0ldyolotal basic al kaline
eart h ;get al 4. ddkcinic anhydride witte @mylenglet er gent 45 Total hydr oxy

gr.oup- cont ai ni ng polyaming @@ pentaerythpita?0 al Kenyl - succi ni ¢ aci d ester

di spersant so C g 1. A netho or prepari an oi]-soluble '

bor.on- cont ai ni ngq’lggﬁgﬁﬁep{gfpﬁ'ffﬁ:ﬁ:ﬁ Sj'l‘,';d'c,‘fﬁ'orrpri sed¥eact i n{:j?1 at -a-tenperature
fr.om 89yto [err]. dedduettt |'east one of boric acid or boronmtrioxi:de wi'th-(B)
at | east one epoxide having the fornula 60 wherein each of [err].and [err]

i s. hydrogen or arfesit magassium peivhuganv- or any two ther®® together forma
cyélyc.radical, sa*tFVifoxi de cont ai ni ng at -l east 8 carbon atons; said _
reagent A being hbgpdadumibibpropb@®l Of 65 asmgevi ously obtained oil-sol.uble
bor on-cont ai ni ng gmewdei tion prepared by reacting reagents Aand B. * C L
M S * 0 067 002 2. A nethod according to Claim1, wherein the nolar. ~ .-
rati o of reagent $33ic Saleiump $ 'f]g‘"fl“éﬁi't ed is Bd®ween 170.25 and 1:4. 3. A -
met hod_accor di ng '8 EfPABYPRERC ai ns 1 and 2 wherein each of [err]q and

30
[err] "T's hydrogemagié caldlum petroleum sulfonate 2.40 -

Ethylene-propylene-diene — o.M

terpolymer
33 o

Vinyl acetate-vinyl ether-dialkyl —_ 0.20
fumarate terpolymer )

Zinc dialkyiphosphorodithioate- 1.19 1.38

40

Silicone anti-foam agent ' _ 0.011 0.011

Total basic alkaline earth metal - 4.05 —_
phenate detergent

\_/ 45 '

Total hydroxy group-containing = = - 1.62 2.20
alkenyl-succinic acid ester :
dispersant

so Claims
1. A method for preparing an oil-soluble boron-containing composition which comprises reacting, at a
temperature from 80° to 250°C.
tA) at least one of boric acid or boron trioxide with
55 ¢{B) at least one epoxide having the formula
R R?
N\ 7/
: : C———-C
50 N/ N
R? o] R*

wherein each of R’, R?, R? and R* is hydrogen or an aliphatic radical, or any two thereof together form a
cyclic radical, said epoxide containing at least 8 carbon atoms; said reagent A being blended with a heel of
s5 @ previously obtained ocil-soluble boron-containing compaesition prepared by reacting reagents A and B.
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hatic radical, at |east one thereof being an aliphatic radical
Bt al ni ng at' | east 6 carbon atons. 5 4. A nmethod according to Caim3
réin [err]-is an alkyl radical @ 0672082ng fr.om 10 to 20 carbon atons and |
<; ~Re«and Rﬂ n‘?‘.{u?odea%EJ)d.ﬂy QGEM, wherefd tHE HARH rétie P rédbétes A And@BYbeRaredtiedtific ;\
ecedi NELwk err] 'I's a straight-chain radical. 6. A nethod

di ng: taQA Qefhbma&omhgnee.mer[oectaimsnsanu R wherein eactiot § R%: YN &Y is hvdfownmﬁf"ho
cor d i slighdtio. radicel; a trastodnetthaseqh being: @n mg}' m ﬂﬁ?ﬂ'}m@w&"ﬁ s g—qgf%;o ok gt'“ss _
of thobor i ¢ Fﬁth%a“"d'"a“’ ‘"Wé’t“‘ﬂ‘ﬁﬁ'"&ﬁ:@ Bk RSB BRYERE O “{%E Prete |

cl ains V\m ; adihg/ clbiMs Wherelal Fe1igla QiraigrR-ammik d.ealand
.t.he heel. ; %ﬁ%&ﬁ%%&‘%ﬁeﬁéﬁ@n ;sdmedf ng;alcl ai s a\/\,herel n
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