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ORGANI C AMVONI UM THI CSULFATES This invention relates to
conpositions containing organic, i.e., carbon containing, ammonium
thiosulfate. These conpositions include |ubricating conpositions, greases,
and aqueous fl uids. Lubricating conpositions, greases, and aqueous

fluids are used to maintain a filmof |ubricant between surfaces which are
nmoving with respect to each other. The conpositions prevent contact of the
movi ng surfaces thus preventing harnfyl wear to the surfaces. The
conpositions generally also |lower the coefficient of friction. To be
effective, the conpositions nmust have sufficient antiwear, antiweld, and
extrene pressure properties to prevent netal -to-nmetal contact under high

| oad conditions. There is a desire to have a material or conbinations of
materi al s whi ch provLUBREODTINGt COYPEDEPERNS i SPREAFER, ARYERIEE FldhtPSwel d,
extreme pressure and/ or CONTBENGNGpPBBANEF cBMMONIUM TRERSUEHMTES associ at ed
wi th boundary lubrication occurs under high speed, shock | oading
conditions. Under these conditions, the lubricant is exposed to a quick
heavy | oad which may cause netal -to-netal- contact. The L-42 high speed,

shock | oading test_ neasures a |ubricants ability ta protect .under hi H}’l“
speed, shock | oadTRE amieation grelates to °°m99?3§°“|5a¥%‘ﬁ?m 85 §EEAYS 1€ 0
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conpound andcgmpesitions) Freased] and aquédusdhuids.at es i ncl ude netal thiosulfates
and quat emary ammoni umthi osul fates. The | ead conpounds include |ead
napht henate, |ead im dazole, |ead isodecyl xanthogenate, |ead ol eate, |ead

stearate, lead s ufuhggatinagngonll&asﬂio%,t HeadRNLAPYGABLE fluids are used to maintain a
film of lubricant between surfaces which are moving with respect to each other. The

compositions prevent contact of the moving surfaces thus preventing harmful wear to
the surfaces. The compositions generally also lower the coefficient of friction. To
be effective, the compositions must have sufficient antiwear, antiweld, and extreme
pressure properties to prevent metal-to-metal contact under high load conditions.
There is a desire to have a material or combinations of materials which provide
lubricating compositions with antiwear, antiweld, extreme pressure and/or friction
properties. _ | |

One problem associated with boundary lubrication occurs under high speed,
shock loading conditions. Under these conditions, the lubricant is exposed to a quick
heavy load which may cause metal-to-metal comact. The L-42 high speed, shock
loading test measures a lubricants ability to protect under high speed, shock loading
conditions.

U.S. Patent 3,505,222, issued to Niebylski relates to lubricant compositions
having extreme pressure wear properties. The lubricants contain a synergistic
mixture of a thiosulfate compound and a lead compound. The thiosulfates include
metal thiosulfates and quaternary ammonium thiosulfates. The lead compounds
include lead naphthenate, lead imidazole, lead isodecyl xanthogenate, lead oleate, lead

stearate, lead sulfide, and lead octyl xanthogenate.
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-2- U S. Patent4, 923,625 relates 'to |ubricant conpositions with

| nproved extrene pressure and antiwear properties which contain a m xture
of a netal thiosulfate and a nmetal phosphate. This invention
relates to a conposition conprising a ngj Oy amount of an oil of

| ubricating viscosity, and (A) an organi c amoni umthiosulfate. The

| ubri cating conpbs$ i Patentidso e . | ead cont ai ni ng conpounds

or additionally contains (szzs’gﬁgﬁ%és%ﬁgor@gng%g%gmﬂmgﬂﬁ withimpravedextreme

pressure agerfToSYFe 8R4 @ntiwhar propextisstwhich dontuih Iaqhmlﬁé & £88 g5111d ueous

fluids cont aifﬁﬁ&lghgﬁ% ammoni um  thiosul fates. These c%ﬁﬁ% 1oseiiate aade
) .

| nproved anti weat-; d, extrene pressure and/or friction properties.

Various preferred 'ﬁﬁ?' %ii and, enbodi nents ,qof the present invention wll
now be described by vvé@& Off JRlafesnto 3 ARMpQsifAR £OMPrISing a major amount of an oil

ot oups. - Substant b Ly ey et B o gn Wi amtb iRty b ibricatag om

groups. Substantially hydro es groups

subst i t uent s CRAIPOBItion isoeithdrt Greet b aHded! Agad adhiainih d@ﬂgg—g he
group. Exarrplggs of drocar byl groups include the f%l | ow r?glag &awaﬁ{)%m;

hydr ocar bon SOB%H1S: i Bhospharus on basnaantiwear/gxtreme ippessure agenenod both. The
alicyclic (ej 3oN cycl oal kenyl ) subst.i.tuents, aromatic-,
aliphatic- and %%ﬁa E’%‘f’o“'&t#ﬁ’i"éo""ﬁ? éﬂ‘é?q“é Yigs coptaing caganic fammorniamas
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portion of .the lgcule (that™is, for exanple, any t o e
substituents rtfssmmpmmman dlicyclic radical); (2)
substituted hydroQar.bon substituents, i.e., those substituents containing

non- hydr ocar bon g SUSYSWRS RTTech Fepturesners embpdinents i ofv &he | mizsed® iR0Ention

al ter the preddnnaartel gedurdbes aybesy i Hes-Bhitlg subshit uent; those
skilled in the art will be aware ~ofgy such groupl)sﬂ?ge. ggﬁﬁlﬁél o (especiall
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w 1. be appahieptoup? ER@fifles’of hydrocarbyl groups include the following:

(1)  hydrocarbon substituents, i.e., aliphatic (e.g., alkyl or alkenyl),
alicyclic (e.g., cycloalkyl, cycloalkenyl) substituents, aromatic-, aliphatic- and
alicyclic-substituted aromatic substituents and the like as well as cyclic substituents
wherein the ring is completed through another portion of the molecule (that is, for
example, any two indicated substituents may together form an dlicyclic radical);

(@) substituted hydrocarbon substituents, i.e., those substituents containing

non-hydrocarbon groups which, in the context of this invention, do not alter the
predominantly hydrocarbon nature of the substituent; those skilled in the art will be
aware of such groups (e.g., halo (especially chloro and fluoro), hydroxy, mercapto,
nitro, nitroso, sulfoxy, etc.);

(3)  heteroatom substituents, i.e., substituents which will, while having a
predominantly hydrocarbon character within the context of this invention, contain an
atom other than carbon present in a ring or chain otherwise composed of carbon
atoms (e.g., alkoxy or alkylthio). Suitable heteroatoms will be apparent to those of



-3- vordinary skill in the art and include, for exanple, sulfur, oxygen,
hitrogen and such substituents as, e.g., pyridyl, furyl, thienyl,

i m dazol yl, etc. In general, no nore than about 2, preferably no
nore than one, hetero substituent will be present for every ten carbon
atons in the hydrocarbyl group. Typically, there will be no such hetero
atom substituents in the hydrocarbyl group. Therefore, the hydrocar byl
“group is purely hydrocarbon. As descri bed above, the conpositions of
the present invention include organic anfoni umthiosulfates. The term
organic refers,to a ni ym thi osul f gt es whi ch contai n _carbon atons. The
organi c ammr??q}m‘rtyl‘ﬁr@gm tagt %"ﬁl@ﬁfrr%ﬁﬂ%‘ﬂp ySUHY, ARYERD: R ntaBdtSH‘gbe in
the art. The (ghdRud @grrgogli 3] f | $SmiRRSIvRldiyy fornmed using an

am ne. % Théﬁsam"n'e ﬁg %)tel’ gﬁgir’itﬁrr{g?{/l,’ §rgecon gré;/(?/ or tertiary anine.
General |y, the arnngeneslanoomomnihae, atmut 2o uprafepadily ano mege thare iongs hgleky/| ene
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from about 10 Up td about 30, or up to about 24, or up t-o about 18 carbon
at oms. Exanpl Beereforardhe hydnoecarbylngioupds parely hydrpeasboniecyl ani ne,

dodecyl am ne, hexagdegyl am and oct adecyl amd.ne. anpl C y
anmines include di o‘gf 5*8#%@08{?;1@888%?8%&%%%&&@? nggdé%ﬁ?m? {i (_%eé,}gg%
et hyl hexadecyimfiioRiam €fi6sulfatt! ThétsrnPGrgntc teféds Udeahmbaiuar thibsulfatesewhich
tris(decyl)am ne, nethyl di dodecyl am ne, etc. Am nes which may be used to

form the orgeentain gathoniatems. hiThe wrganicammeniiue tiipswiate may) be prepared by any
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primary am neformed Gsiageandrhif®S y et her amines and tertiary aliphatic primary
am nes. Ether amines refers to am nes which contains at | east one_ether
linkage i n the or gadne aminemay &8 asHNary oFRCANGATRGOT tahary gming. (Geaealyntbe The

et her am ne . cont ai r h <L g u _
referred to gg% g{épo 50@9‘3&"@1‘%@%&"3‘2}3@ I@ﬁ]lgre%sil %ﬂ %}%&I%eb%ﬁrg?@g%ﬁﬁe S
a pol yoxyal kytemiznsed podyantines describedciitial nmyfalsonbedied! In,onerenibodiment, the

amine generally contains one or more hydrocarbyl groups each independently

containing from about 4, or from about 8, or from about 10 up to about 30, or up to
about 24, or up to about 18 carbon atoms. Examples of monoamines include
octylamine, decylamine, dodecylamine, hexadécylamine, and octadecylamine.
Examples of secondary amines include dioctylamine, didodecylamine, methyldodecyl-
amine, ethylhexadecylamine, etc.  Tertiary amines include tris(octyl)amine,
tris(decyl)amine, methyldidodecylamine, etc. Amines which may be used to form
the organic ammonium thiosulfate are described in U.S. Patent 4,234,435, This
patent is incorporated by references for its disclosure of amines.

In one embodiment, the amine is a primary amine. Useful primary amines
include primary ether amines and tertiary aliphatic primary amines. Ether amines
refers to amines which contains at least one ether linkage in the organic, i.e., carbon
containing, portion of the amine. The ether amine may contain mo‘re than one ether
linkage and would then be referred to as a polyoxyalkylene amine. Generally, when

the ether amine is a polyoxyalkylene amine, the amine contains from about 2, or from



-4- “about 10, up to about 150, or up to about 100 oxyal kyl ene groups. In
anot her enbodi nent, the ether am ne contains only one ether |inkage.

I n one enbodi nent, the ether anmine is represented by the formula
Rlerr](ORlerr])[err]NH wherein R err] is a hydrocarbyl group having from
about 4 to about 30 carbon atons, R err] is a dival ent hydrocarbyl ene
group, usually an al kyl ene group having from2 to about 6 carbon atons, and
X 1s a nunber greater than zero. In another enbodinent, R err] contains
fromabout 6, or fromabout 8, or fromabgut 12 up to about 30, or up to
about 24, or up to about 18 carbon atons. R err] is generally a nethyl ene,
et hyl ene or mmbopt 1@naepgoocatput G8Oeconpyto abous 180 roxybikylene ogrotipsip Incanethent

30, or up to ahout 10, .or to, about, 5. |n one _enhodi ment, x equal s one.
Conmerci al |y ‘EB‘I"%“&‘T‘FE& Aping&eniaing @W@F’F A% nes, produced and
mar ket ed by Mars ' n An | r t her am nes
are exenpl iyf i ed b?hﬁﬁﬂgg%}h?ﬁﬁ?@f i)!}g:déﬁéés%,&ﬁ gr%ﬁ%?ﬁg fofifhuls :
(decyl oxypropyl am ne), SURFAM err] P1&QR)YMNHEr Cerr]), SURFAMerr] P17B
(tri- decyloxypro am ne),, The.carbagn chain | engths qf t SURFAM err.

ani hes descri%g%}'e&v)%v’é %r‘%@gﬂdﬁé‘?"é’ﬁﬁ%@m& o‘gtp‘g%%%gﬁcﬁﬁ;&“i%% t he
oxygen ether i I \ ve
the foll ow ngisgerﬁr?gga ”}ygr mJ| g g eg??‘f‘ﬁl[u%WC% er£ i%ﬁ?hﬁ?@?%ﬂ@%%@ﬁ In
anot her enbodé werton dtbmspamghriic aanmber greatdri tham zérat elmandthersembadimenty R, i s
derived fromtert.iary aliphatic prinar m nes _havi ng, from one,,or from
Zbout 4, or THURRAEHM k0ud, of Him Aol P dm Foaub iz vRdS Bt e urhL
24, or up to gRAKD4, éBup 6 BBSUtABAWERbOnatdME H,KY herﬂﬁﬂﬁpanir 168, lettifidhe or

aliphatic primary am nes include those représented by the Tornmula
[err] wpepylene gzeup. FGenesally; dp e mumber from hyp tmakous 30, or epte dwut 30,ni ng
fromone to agx(’) Hf) to about 5. In one embodiment, x equals one.
| Commercially available ether amines are SURFAM® amines, produced and
marketed by Mars Chemical Company, Atlanta, Georgia. Preferred ether amines are
exemplified by those identified as SURFAM® P14B (decyloxypropylamine),
SURFAM® P16A (linear Ciy), SURFAM® P17B (tri- decyloxypropylamine). The
. carbon chain lengths of the SURFAM® amines described above and used hereinafter
are approximate and include the oxygen ether linkage. For example, a C,,
SURFAM® amine would have the following general formula C,H,,0C,H,NH,.
In another embodiment, the organic ammonium thiosulfate of this invention
is derived from tertiary aliphatic primary amines having from one, or from about 4,
or from about 6, or from about 8 up to about 30, or up to about 24, or up to about
18 carbon atoms in the alkyl group. The tertiary aliphatic primary amines include
those represented by the formula

3
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Ry

wherein each R, is independently a hydrocarbyl group containing from one to about
30 carbon atoms. Such primary amines are illustrated by tertiary-butyl amine,



- 30 carbon atons. Such primary amnes are illustrated by tertiary-butyl

* am ne, tertiary-hexyl amne, 1-nethyl- 1-am no-cycl ohexane,
tertiary-octyl amne, tertiary-decyl amne, tertiary-dodecyl am ne,
tertiary-tetradecyl amne, tertiary-hexadecyl am ne, tertiary-octadecyl
amne, tertiary-tetracosanyl amne, tertiary-octacosanyl an ne.

M xtures of am nes are al so useful for the purposes of this invention.
Illustrative of amne mxtures of this type are "Prinene 81R', which is a
m xture of CJerr]-Cferr] tertiary al kyl i mary am nes, and "Prinene JMI",
which is a simlar mxture of CJerr]-Clerr] tertiary alkyl primry am nes,
bot h of thesdertafynexyhr carmipgi | abmethyl-dranraensyelabexages ¢FtgaNgCtylrhamiagy | ary

al kyl primar ] nd hod _ Lfp ratjQn ar t.Q :t hose
of ordinary }S{iﬁ%%ﬁ&%y?hea r"%’. T%Iéda?%fib&%%/ a‘?'ﬁ@\%’ p“{e%g@ @%ﬁr%gwuse%l}“&f or
the purposes tttiatythéxalietsenimine, AediafEbbadécyl OsminBe! tertiipRataebiay] airsine,
described in U _gylPatae%QZ, 945, 749 %i ch i g’ her?eby I ncor por at edpby e

ref erence f orteftiasy-peiaeasimyg amne.-hi s regard. I n one enbodi nent, the
am ne may be a fatlgﬁ/

n-octyl am ne, n- decy’iugr% ﬁéef,r Lﬁgn%gﬁgy%ﬁgﬂhﬁﬁgﬁupﬁpfgﬁ? a]ﬁ.\é'@(g{%%@fggp?’invenﬁon.

n- hexadecy! ariilastrative@f taatfe yixtien of tiiik eytRdro ¢Prigtene SMRS owhishfisih rhiktury of
am nes include comrercially available fatty am nes such as "Arneen’ am nes
(products aveirtGplegtiary giiyhprigrryciines and "Prmepe i) whichds 3 similagapixge

Armak' s Arnee , A - 0 Qe AT Nael ; nd
Ar meen SD, vé;%regi%’ztt%%emﬁgg‘gﬁg%%qe@hgge 2 g‘seéf ﬁ%@%ﬁtwguﬁﬂsuch
as cocoa, ol egbhmtanl Haas Conipasy.c by terfliyudlRyl primary amifbeamhinethods ést theirf or m
t he organi ¢ ammoni umthiosulfate may al so be_an alall ated amn

a.,
hydr ocar byl sPSBRIAHON a% knewado thosgahardinary sillip the F.odhe tertigyy ajkylm;ggary
treated produgt.: am . L& T,
pol yam ne my&ﬂglente;lﬁ %%ﬁg%ri ﬂée plé%ﬁg%?ig?%%&%l?@&(ﬁéﬁ@}%%&@ @gir?r}%#gan%'t Jl}g
Exanpl es of t tescribed/mni 18 Patenc 948, TMAtvhich jsdieyeby ineorpdrated e seference for its
al kyl enepol yam nes, . dr ox containing polyam nes, arylpolyam nes, and
het er ocyclic EG&V%% s -fatty pol yani ne di am nes incl ude

In one embodiment, the amine may be a fatty (C,) amine which include

n-hexylamine, n-octylamine, n-decylamine, n-dodecylamine, n-tetradecylamine,
n-hexadecylamine, n-octadecylamine, oleyamine, etc. Also useful fatty amines
include commercially available fatty amines such as *Armeen" amines (products
available from Armak Chemicals, Chicago, Illinois), such as Armak’s Armeen-C,
Armeen-O, Armeen-OL, Armeen-T, Armeen-HT, Armeen S and Armeen SD,
wherein the letter designation relates to the fatty group, such as cocoa, oleyl, tallow,
or stearyl groups.

The amine used to form the organic ammonium thiosulfate may also be an
acylated amine, a hydrocarbyl substituted amine, a Mannich reaction product, or a
post treated product thereof.

The amine may also be a polyamine. The polyamine may be aliphatic, cyclo-
aliphatic, heterocyclic “or aromatic. Examples of the polyamines include fatty
polyamine diamines, alkylenepolyamines, hydroxy containing polyamines,
arylpolyamines, and heterocyclic polyamines. The fatty polyamine diamines include
mono- or dialkyl, symmetrical or asymmetrical ethylene djamines, propane diamines

(1,2, or 1,3), and polyamine analogs of the above. Suitable commercial fatty



mono- or dialkyl, symretrical or asymmetrical ethylene dianines, propane
“diamnes (1,2, or 1,3), and pol yam ne anal ogs of the above. Suitable
comercial fatty - 6-

pol yam nes are Duoneen C (N-coco- 1, 3-di am nopropane), Duoneen S
(N-soya-1, 3-di am nopropane), Duoneen T (N-tallow 1, 3-di am nopropane), and
Duoneen O (N-ol eyl -1, 3-di am nopropane). "Duoneens" are commercially

avai l abl e from Armak Chemi cal Co., Chicago, Illinois. In one enbodi nent,
the secondary amines nmay be cyclic am nes-such as piperidine, piperazine,
nor phol i ne, etc. Al kyl enepol yam nes i ncl ude et hyl enedi am ne,

triethyl enetmlyammee drei sD(xameam et N+EYcoal, Bedlammopgdpam)dl dnummeen S
trimet hyl ene tramne, te yl enepent anm n

hexaet hyl ene%g %ﬁﬁe‘&mﬁ&ﬂ "‘Hﬁ'e mesni de, (Nté‘laﬂ ﬁ%ﬁ&ﬂ? 6‘@‘5 Ay be
obt ai ned by ﬂ}%@ﬂﬂ%l .93 a'liﬂ}b?n ) 1 zﬁﬁgl
typi cal sarerngo suc Ee)}t%ﬁl gnagghfn@m ne ‘bott oms&o%t al ne ér%g%l m’ e A
Cheni cal ConfmnyAmfnaEr@hqnucal Ca.eCGhicages lidineise dIn' &nel e@bodimient cthe secondary

al kyl enepol yam.ne bottons J ncl.ude c céd i G c!{gdensat i Qn_prod c* S such as

pi perazi ne aAPUBFSJRRY be,AYgligAmiges 3 Ay RTINS, HPGTRZING, 1 R &H St r ani ne

and the like. Alkyl&ho H&e{ndtudaobiflthéflamine? tHORYRAERIhMIhe] AfisiRON
product of at Ieastk)(()ne %loxy counpoungm‘such gs pol ghydrl c al cohof(s and
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These al cohol s include ethyl ene glycol ycerol, erythritol, and
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Pol yhyd d oam n re cte
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amines include tri- (hydr oxy-
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of maki ng the sanme are described in
polyamine reactant containing at least one primary or secondary amino group. The
hydroxy compounds are preferably polyhydric alcohols and amines. The polyhydric
alcohols include alcohols containing from about two to about eight, or to about four
hydroxy groups. These alcohols include ethylene glycol, glycerol, erythritol, and
pentaerythritol.  Preferably the hydroxy compounds are polyhydric amines.
Polyhydric amines include monoamines reacted with an alkylene oxide (e.g., ethylene
oxide, propylene oxide, butylene oxide, etc.) having two to about 20 carbon atoms,
preferably two to about four. Examples of polyhydric amines include tri-(hydroxy-
propyl)amine, tris-(hydroxymethyl)aminomethane,2-amino-2-methyl-1,3-propanediol,
N,N,N’,N’-tetrakis (2-hydroxypropyl) ethylenediamine, and N,N,N’,N’-tetrakis (2-
hydroxyethyl) ethylenediamine, preferably tris(hydroxymethyl) aminomethane -
(THAM). The amine condensates and methods of making the same are described in
U.S. Patents 5,053,152 and 5,160,648, which are incorporated by reference for their
disclosure to the condensates and methods of making. A particularly useful

condensed polyamine is prepared by condensing HPA Taft Amines (amine bottoms

v-l




U S *Patents 5,053,152 and 5, 160, 648, which are incorporated by reference
- for ' their disclosure to the condensates and net hods of making. A

particularly useful condensed polyam ne is prepared by condensi ng HPA Taft
Am nes (am ne bottons -7-

avail abl e commercially from Union Carbide Co.) and

tris(hydroxynet hyl)am no- nethane (THAM in the presence of Herr]PJerr].
The acyl ated nitrogen-contai ni ng conpounds i nclude reaction products of
hydr ocar byl - substi tuted carboxylic acyl at-lhg agents such as substituted
carboxylic acids or derivatives thereof. These conpounds include im des,
am des, am diavadable commertially fhemetviopcCabide Fodaawd itris(hydioxgmethyhamino-

etc.), and m xtures af .. The hydr | -substituted carboxylic
acyl ating agéﬁ?tﬂﬁ%(ﬁfg‘g r‘P\}E%IPquﬂﬁieé’?m%ar boxylic acid or a
pol ycar boxylic acifle %ehx&arﬂgggéd-&xﬁﬁhﬂg SERSIuRLS in@h&e REREBH' frdductof

acyl ating agents may be a car ylic acid or derivatives of the carboxylic
aci d such as lydrodeabylesubstitated exashoxylitadylating agents . such e esubstitptedhearboxylic

boxyl i . at i t | i nj |, at i . . The .
Py ocar by! - S 1 ShBBERe BERGF: dha rmes e s, amidsse Amidi arig,
have a hydrocgy bils, heRrstydRs | (Ufidazdlnes,2oReblidsk RS), ahaempahes! théess iThel ude

honopol yners and i nterpol'yners of polymerizable olefin monomers of 2 to
about 16, prehwiratarhylosubstitateducarboxylic caqylatingr algest anayr benderiveds . frame a

Prof er abl v, 1 MEprrRIRey O ¥ Barmsli AoR. ERORALERs G BpBSuE e
pol yal kene i spgagéd! Im&b@ymﬁ%eﬁg&gdm B0 Bt @irbuxylic dciNort derivatvesaputie 8.

or fromat |east about 30, ‘or fromat |east about "35 up to about 300 carbon
atons, or up carbegylic asid syshtas thedwlides, lestersa anhsirides, esee Prafersblynthe carbprylic

pol yal kene is g}@a&acter{zed b%’gﬁn Mf nunbe{ aver age nol ecul ar wei ght)
val ue of at | BRI Sod ‘PR Tire Efgﬁg'pol yal kene is characterized by
an M val ue of abO%e%rdc@rb@b@&ﬁsﬁﬁﬁ&pwﬁd@ﬂi@ra@ﬁhﬁngbg&ﬁs fiiethde@agame whictb 00.

| n anot her enbodi ment vari es between about 500 to about 1200 or about

1300. have ankydrecarbylpgreupedarived Hzomyaipelyatiepe. gibepalyalkanes viselude om
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1.8 to about Préferably @ o gbsitad) wore preferably 4 carbon atoms. The olefins include
ethylene, propylene, 1-butene, isobutene, and 1-octene. Preferably, the interpolymer
is 2 homopolymer, such as polybutene. The polyalkene is generally characterized as
containing from at least about 8, or from at least about 30, or from at least about 35
up to about 300 carbon atoms, or up to 200, or up to 100 carbon atoms. In one
embodiment, the polyalkene is characterized by an Mn (number average molecular
weight) value of at least about S00. Generally, the polyalkene is characterized by an
Mn value of about 500 to about 5000, preferably about 800 to about 2500. In
another embodiment Mn varies between about 500 to about 1200 or about 1300.

In another embodiment, the hydrocarbyl group is derived from polyalkenes
having an Mn value of at least about 1300 up to about 5000, and the Mw/Mn value
is from about 1.5 to about 4, preferably from about 1.8 to about 3.6, more preferably
about 2.5 to about 3.2,

The hydrocarbyl-substituted carboxylic acylating agents are prepared by a
reaction of one or more of the above polyalkenes with one or more unsaturated

carboxylic reagent, such as acids, anhydrides, esters, amides, imides, salts, acyl



about 2.5 to about 3. 2. The hydrocar byl -substituted carboxylic
" acyl ating agents are prepared by a reaction of one or nore of the above
pol yal kenes with one or nore unsaturated carboxylic reagent, such as
aci ds, anhydrides, esters, amdes, imdes, salts, acyl hal i des,
and nitriles. Exanples of useful unsaturated carboxylic acids include
acrylic acid, nethacrylic acid, maleic acid, fumaric acid, etc. Maleic acid
or anhydride are particularly useful. The acyl ated ami nes are
typically referred to as succinimde or “&arboxylic" di spersants. Exanpl es

of acylated am_.nes are, described in Britjsh Patept 1,306,529 .and.in ny
0 s hatent s Tliges ant gitcis. Eamples o6 ssefubimangyed Cauaty IBiAsids dndide Srgic
3,444,170, 3, , : 7 : _ 023, :

So.ags R iedds, "iteicheld St acid) ity WiRlciceckdl B 0FAE o

addi tive. Thesetitwatyaseflilyl - substituted am nes are well known to those
skilled in the art. Typically, amne additiyves are prepared by reacthg,g t he

above-identified ol iqylatedamings arlypically gefefred tQ.as $iceinimids ory (Gaghoxy
ol yal kenes) 4; or ' ' A i

ol yar nosy . diikerRlscC ERFAEE, HPACy(AL] itk aFY Blteriftd T RGP PP 306,3%9
ﬁoljyal kylt)erepmwaxmim?wd Wg: ePaterts gaij[nlelinti'mggaﬂiwIf?imminlgyarﬁ,m%%dixaﬁrﬂ_wsmdf, t he

rocar - [ am ne ive C e r e r
ol ybut ene. ansr8b0dc i 4E KU FoDbABSy Betily 144 rbBRbane it s 5186348
N.' po! y(but eney gl R)EI?)S'AB@?' triamne, . o _
N , N -pol y(butene)tetraethyl enepentanine, and the |ike. These amines are
di sclosed in U.S. Pht amniise 307556 e, a hydswaitiyl-sulstinsed atone additve.o0These
3,755, 433; an , 822,289, . . __Manni reaction prodycts are the
reaction prodglfcﬁgcg ylé?“gwtﬂﬁgﬁg}‘gesiq{eﬁ?ﬁgﬁ‘o“?’ﬁglt}éqsﬁgkﬁﬁaéﬁ e@%tingalbi’
I t about 3 : I ' f d
am nés. (espeot ATy ol AT pRRied aeAARR (hF A0FYS Pendiied QAR Sl Abod]

mat eri al s desidentified olefin pelyinerd (alyatkenesyor eldorinated derivativesthereaf with amines

3,036, 003, 3,236,770, 3. 414 347. 3. 448, 047. 3.461.172. 3,539,633
3. 586, 629 3 (@BEHO=Y ,&”’8@%?5%3‘? a@‘ﬁ@%@?”‘@f‘?@%‘?%‘é’?“ ribeg g prefgrably

fﬁz t-treated %%1&eﬁl§%ﬁ@b&% "RéfRrdbly) TtichepblyaniiRe. bYxRfples st NI
hydrocarbyl-substituted amine additives include poly(propylene)amines or polybutene
amines such as N-poly(propylene)trimethylenediamine, N-poly(butene)diethylene-
triamine, N’,N’-poly(butene)tetraethylenepentamine, and the like. These amines are
disclosed in U.S. patents 3,275,554; 3,438,757; 3,454,555; 3,565,804; 3,755,433;
and 3,822,289.

Mannich reaction products are the reaction products of alkylphenols in which
the alkyl group contains at least about 30 carbon atoms and aldehydes (especially
formaldehyde) and amines (especially amine condensates and polyalkylenepoly-
amines). The materials described in the following U.S. Patents are illustrative:
3,036,003, 3,236,770, 3,414,347, 3,448,047, 3,461,172, 3,539,633, 3,586,629,
3,591,598, 3,634,515, 3,725,480, 3,726,882, and 3,980,569.

Post-treated products of the above materials are obtained by post-treating the
acylated amines, the hydrocarbyl substituted amines or the Mannich reaction products
with reagents such as urea, thiourea, carbon disulfide, aldehydes, ketones, carboxylic
acids, hydrocarbon-substituted succinic anhydrides, nitriles, epoxides, boron
compounds, phosphorus compounds or the like, Exemplary materials of this kind are



acyl ated amines, the hydrocarbyl substituted anines or the Mannich reaction
" products with reagents such as urea, thiourea, carbon disulfide,
al dehydes, ketones, carboxylic acids, hydrocarbon-substituted succinic
anhydrides, nitriles, epoxides, boron conpounds, phosphorus conpounds or
the Iike. Exenplary materials of this kind are
-9- described in the followng U S Patents: 3,200,107, 3,282,955,
3,367,943, 3,513,093, 3,639,242, 3,649,659, 3,442,808, 3,455,832,
3,579, 450, 3,600,372, 3,702,757,and 3,7089422. The above- not ed
patents are incorporated by reference herein for their disclosures of
acyl at ed am mescriblest dim cthiebfolleswihgt Ut Sit cRhtemts: n852000M0Tni 8)282£564 | 3,36@/%4duct s
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prepared by ryg%i;grgm’g thiosulfate with an ami ne. The organic
ammoni um t hi odul fat€ 1s torhmed with the resultant rel ease of ammoni a. The

reacti on gener al | yThec aboee-motedh patentse aret imcorporated aby uefer@joer h¢r€in dor ftheim
about 90[err]C, .up to aboyt 150[.err] C. or , up to about 130[err]C., Generally
from about 0 ucldfires b aceed amies, (ngemsabt subieRded apiaen Mednich FEipR
with one mol GBAucRal Wik ASHpicubts MeRbE3a BE ipRAediSanaCmidtRds of

I n anot her embodi nent,” the organic ammoni um thiosul fate is prepared by

reacting a mimaking the same.ani ne with a sul furous acid, anhydride, or ester

to f i nt diate. The i diate is th ted wit |
Sour cer The T oact | BrETRSHRegREL bE CHABISRIBPARL s < Trabited of rEEe o

wat er. Exanpl gimehjud tHioSufdf wilt helami) MYSE bid8fic afftoiahfosiiffk §¢!formed
sul furous acid, ethylsulfonic acid, sulfur dioxide, thiosulfuric acid,

di t hi onous acith the resultané release pframmenia. fherreantion gararalinoeaurs @ tegperasurgnd

S5lerr1C o PBAEEID*Copt Frofithiy 307G, Bndb aBeftclRFES ob b sg BIESSC.
80[err] C. TypGeadrhlly &om &¥6ue 95, Ur fEoth abdiRUSupd sbout ifdles Of arBilie)e r€htdds

blown into a mxture of water and an am ne.” Generally the am ne and
sul furous aci withaneyaeledd anynoniumethioguléate.c fc exeess of amipgamayrbe asedinount s.

Thi's intermediate i bOglr bifbbiiflent, BS" Ganth ahrfoniith thiosiRieSS frlpdr8d Byt e

: reacting a mixture of an amine with a sulfurous acid, anhydride, or ester to form an
intermediate. The intermediate is then reacted with a sulfur source. The reaction to
form the intermediate may occur in the presence of water. Examples of sulfurous
acids, anhydrides, and esters include sulfurous acid, ethylsulfonic acid, sulfur dioxide,
thiosulfuric acid, dithionous acid, etc. The intermediate-forming reaction of the
amine and sulfurous acid, anhydride, or ester occurs at a temperature from about
25°C, or from about 50°C up to about 100°C, or up to about 80°C. Typically an
excess of sulfurous acid, ester, or anhydride is blown into a mixture of water and an
amine. Generally the amine and sulfurous acid, anhydride, or ester are reacted in
equal molar amounts.

This intermediate is then further reacted with a sulfur source to form the
organic ammonium thiosulfate. The temperature is generally from about room
temperature up to the decomposition temperature of the individual reactants or the
reaction mixture. Typically, the reaction temperature is from about 20°C, or from
about 30°C up to about 300°C, or up to about 200°C, or up to about 150°C.
Typically, from about 0.1, or from about 0.3, or from about 0.5 up to about 10, or



organi ¢ ammoni um t hi osul fate. The tenperature is generally from about room
* tenperature up to the deconposition tenperature of the individual reactants
or the reaction mxture. Typically, the reaction tenperature is from about
20[err]C, or from about 30[err]C up to about 300[err]C, or up to about
200[err]C, or up to about 150[err]C.  Typically, fromabout 0.1, or from
about 0.3, or fromabout 0.5 up to about 10, or

-10- up to about 5, or up to about 1.5 equivalents of sulfur is reacted

wi th each equival ent of sulfur present ft@mthe sulfurous acid, ester, or
anhydride. Typically, an equivalent of the sulfur source is reacted with an
equi val ent ofip tdgboue 8¢ bt opitepabedutss eghivialentseofisafunisdeaostd witheactnequivalentt er

or anhydride. The equival ents of reaction, product is determ ned,on a sulfur
basi s. of -sHHuE presgat o dhe pulfutous awf) ofstet, oI ARhAride- @Gty 3ni ch

are capabl e ghuiSHPR! of R saiftr Wrdels rBRILRRN 128 quivARAP O thePfealtil podiet! T LT

sources inclu el'enmental sulfur, su conbi nations of " sul fur or
sul fur oxi desf the amimedandgsitfusausf dcith, estend ow anhysirkles uUThel equivalests mfrigadiogani ¢
conpounds. ThestuI f(l;{ hal.i des i ncl.ude sul fur nonochl oride, sulfur

di chl ori de, uctr$ 1RfC QbR P - al so be sul fur containing organic

COTPATEE 517, AR ooy A e e o

sul furized ol efins, su rized o atty acid esters,
sul furized alsupplgingGulfst torthe edactidref Examplapafuseful sulfumsduooes lincludecélemmental

diester sulfides, sul furjzed Diel s-Al der _adducts and.sul furi zed terpenes.
U S, Patent #0ifsh solfur betider. ogoinations ot sulfhros solr peacs with foss Sl yi ng
sul fur to re?ﬁg Wafidus dlifut BAfiig br"gahi@_‘li_%ferﬁggﬁs.edrﬁ’é/sﬂlﬁfrq{aﬁﬁéseinf':ﬁﬂe IstiFur

di sclosure o ur sources. ow ng exanples relate to
or gani ¢ ammomenachloridey|shfue slichlarides eate.i n The hsulfus| Saprgesg meyanlsd e suidumel |

as el sewhere in the specjfication and cl ai . all r and..perce es
are by wei ghtConfaiung V&PW@“‘?‘G’ ?‘*‘Fg(‘}%@?"é‘ggic@@‘b @ﬁgs“tléﬁiﬁ’ ?ﬁgpeaylgsgﬁffeg, is
at mospheri ¢ RuFSHYEE olefins, sulfurized oils, sulfurized fatty acid esters, sulfar@eB! fiphatic

A reaction vessel is charged with 200 grans (1 ‘equivalent) of Prinmene 81R
100 millilit easteroéf olefinie maonoanridicaboxylicacidsf dieslor sulfites; IsulfunzeddDielstAldeThe

mxture 05 Neated vl Sl fehel? B8 el 3, AP LR es Lar R
sources capable of supplying sulfur to reactions. This patent is incorporated by
reference for its disclosure of sulfur sources.

The following examples relate to organic ammonium thiosulfates. As used in
the following examples, as well as elsewhere in ihe specification and claims, all parts
and percentages are by weight, the temperature is in degrees celsius, and the pressure

2 is atmospheric pressure. '
Example 1

A reaction vessel is charged with 200 grams (1 equivalent) of Primene 81R,
100 milliliters of toluene, and 100 grams of 100 neutral mineral oil. The mixture is
heated to 50°C, where 74 grams (0.5 equivalent) of ammonium thiosulfate, dissolved
in 100 grams of water, is added to the reaction vessel over 60 minutes. The mixture
is heated to reflux and the temperature is maintained for one hour. Ammonia evolves
from the reaction. The reaction is heated to 120°C, where 100 milliliters of aqueous
distillate is recovered. The reaction mixture is cooled to room temperature where 100
grams of 100 neutral mineral oil is added to the vessel. , The mixture is heated to
60°C where 100 milliliters of water is added to the vessel. The mixture is heated to



in 100 granms of water, is added to the reaction vessel over 60 mnutes. The
mxture 1is heated to reflux and the tenperature is nmaintained for one
hour. Ammoni a evolves fromthe reaction. The reaction is heated to
120[err]C, where 100 mlliliters of aqueous distillate is recovered. The
reaction mxture is cooled to roomtenperature where 100 granms of 100
neutral mneral oil is added to the vessel., The mxture is heated to 60 C
where 100 mlliliters of water is added tq the vessel. The m xture is
heated to reflux (90[err]C) & the tenperature i s naintai ned

for 15 hours. JThe ti vessel is heat.ed.t 10-120[err] C and the
temperat ur e FERGH £ madl e ermaeratte  Thainimined fOF 15 oy The rPistioh 3Bl ¢
room t enper atiylhgat@ @ £106120°P8nd! thél inthekA¥ R is hiuirigiaed fdrd.6 ndues. | TR tedcligy er
is the desired product. The product contains 31 % mneral oil and 31 %

t ol uene. The mixtuteds coaled 4 reons temparatufeiand the uppenliquiddayer indecanted. aThs. 3

Exanpl o 2 Beuid JESBE 0 detoChBpucts e TRt qoptping 1 appere) gl g 31 %
Sur f am PA14, t@ﬂféné.OQ‘héfbfddgxbi EitEind3. 4% SuIRBYUB! 19 nifkdRRh2andPhds-a 463 RGbLABId

thiosulfate (74 granms, 0.5 nole) dissolved in 100 mililiters of water is
added dr opwi saunbertand a3 440tal rise mwmbetre i s heated to 75[err] C and held
for one hour. More mineral oil (100 grgms! f % added over one hour at 75 C
The reaction is cooled to roomtenpera : | uene (100 grans) is added to

the vessel, and thg oo VessePisitaaiged with 228 dasty ({ &idie) bElSarfain®@A 141iang 100
renovi ng aqueous distillate azeotropically. "Atotal of 106 mlliliters of

aqueous di st i miltititers of 10Qrpowstalimingrahgily sAmmoniyre skioswfate( %t grems; 9.55mol8Yped

t 110 C al 15, . oyl ' . i | f di

o Lo ) SRl ol SV b A RN, THEMEERA,
oi |, 3.8% sul hegted & BPQad REl Tor anhdias Morlméheraltcil (1901gdams)ibaddaover
26.8 total base nunbe le 3

A reaction veSaghourat :?ﬁéﬁga"aemcﬁosmogledd@ IQQm éqmpemu@qt?olwn%(al_ gFams)
SOkt RGBSR b e AR MARY o £l TR O B
structure of agwonsdisiyiaerezepeopicaliyne Al viigref 106 Rbllilikas of aquevue digtillakaik a
total base nunber of 70 and 2.5%nitrogen). The reaction tenperature is
i ncreased to 1¢Boved ipddhraury 7The reaction mixture is stripped at 110°C and 15 mm Hg. The
residue is filtered through diatomaceous earth and the filtrate is the desired product.
The product contains 42.6% oil, 3.8% sulfur, 2.6% nitrogen, and has a 31.8 total
acid number and a 26.8 total base number.
Example 3
A reaction vessel is charged with 500 grams (1 equivalent) of a 40% oil
solution of a reaction product of a polybutenyl (fln = 950) substituted succinic
anhydride reacted with a polyamine bottom generally having the structure of
tetracthylene pentamine (wherein the reaction product has a total base number of 70
. and 2.5% nitrogen). The reaction temperature is increased to 105°C, where 37
grams (0.5 equivalent) of ammonium thiosulfate, dissolved in 50 grams of water, is
added dropwise under a 1.5 standard cubic foot per hour (SCFH) nitrogen flow.
Reaction temperature is increased to 100-120°C, and is maintained for 8 hours while
removing aqueous distillate. A total of 50 milliliters of aqueous distillate is removed.
The reaction mixture is filtered through diatomaceous earth. The filtrate is the



grans (0.5 equival ent) of ammoni umthiosul fate, dissolved in 50 grans of
water, is added dropwi se under a 1.5 standard cubic foot per hour (SCFH)
nitrogen flow. Reaction tenperature is increased to 100-120[err]C, and is
mai nt ai ned for 8. hours while renoving aqueous distillate. Atotal of 50
mlliliters of aqueous distillate is renoved. The reaction mxture is
filtered through di at omaceous earth. The filtrate is the

-12- desired product. The product has 2.4%nitrogen, 2.2%sulfur, and has
a 20.5 total acid nunber and a 20.7 totallbase nunber.

Exanpl e 4 A reaction vessel is charged wwth 95 grans (0.5

equi val ent) oﬂeﬂe’drpm@@.lﬂ‘hemdd\gt h'm;2 @% biteogen VAR &nsylfur] aod bys aFOctetotaind 9

grans of water. The m X sulfur di oxi de at 0.5 standard .
cubic foot peRCifigm ‘\“S@?‘iﬁﬁpo‘ft aFFoH\“Q The tenperature rises to

50[err]C. Tol uene (100 mII|I|ters) |S_E$#ﬂ_40 the reaction vessel and the
tenperature is increased to 70[err] C e mxture is then blown with

Sqerr] for 1 hour AatreaCtién ®eShdlis Elmgﬁdow'ah 9§Igmss(ﬁ5$qui’valent)iqf>&?rimerm%ﬂdﬂ to
t he vessel is 56 nol The,r re is e to 100:120
C where si xt eé%4 (ﬁé U a? WFY"‘B‘F“ &F‘WJ 8% [e[r KOS 1%
vessel . The r%i’&{vﬂ ¥ithisQRE dRkideat 0 SRidatRENHEE fodh pdPRourASICHH) for 1 hdws!r

hours. Infrared analysis indicates the presence of a band at "1036 cnferr].
The product i éi‘lstneumpwremsmmo S0x0d Teluena (G0 milliliters) iisiaddeds tof thet xeaetipn

Lhr ough di at orcepie: R lperttlfe 5 MAERN i oL oTASRLHSE Ry Mo,

A reaction vessel hosir 4TS SEFHY The 2 nibleyer sﬁﬁumbﬁihe%d&f {188 védbl 15056
am no dodecane avai |l abl e commercially from Akzo Chem cal Co.), and 200

grams of tol useles. Therescteniempeeature it inereased3o199-12¢ C wieresivgen seams O 5

i R bl oIt atsogrveteel Tt stafle pefile &3 °
oi | and 100 grpsmtadded R11001203C forfdile dobr. Ihftsreﬂe@sltys@rin&iest&@me prescdice boPs
of silicon antlfoam ?@ent aind 50 granms of a 50/50 by ght m xture of

i sobutyl and R6icm’s ’Elmadmmﬁ@pp@at@th?@ncméslél mmrHa Theaxesidue
mxture is bl o\éf'ﬁl‘é\érw tREuER A RoRbhedbt HafthC The "Ritadis” theablitdd bfddticf fand

aqueous
contains 13.7% sulfur. ‘
Example 5

A reaction vessel is charged with 242 grams (1 mole) of Armeen 16D (an
amino dodecane, available commercially from Akzo Chemical Co.), and 200 grams
of toluene. The mixture is heated to 50°C, where 75 grams (0.5 moles) of ammonia
thiosulfate, dissolved in 100 milliliters of water, is added to the vessel over 1 hour.
Then, 100 grams of 100 neutral mineral oil and 100 grams of toluene are added to
the reaction vessel. Five drops of silicon antifoam agent and 50 grams of a 50/50 by
weight mixture of isobutyl and amyl alcohol is added to the reaction vessel. The
reaction mixture is blown with nitrogen at 85°C, removing 75 milliliters of aqueous
[ distillate. An additional 100 grams of 100 neutral mineral oil is added to the reaction
mixture and the mixture is heated to 100° C while removing aqueous distillate. Total
 aqueous distillate removed is 130 milliliters. The reaction mixture is vacuum stripped
at 120°C and 10 mm Hg. The residue is the desired product. The product has 5.5%

sulfur, 1.9% nitrogen, a 59.7 total acid number and a 3.6 total base number.



distillate. An additional 100 grams of 100 neutral mineral oil is added to
“ the reaction mxture and the mxture is heated to 100[err]C while renoving
aqueous distillate. Total aqueous distillate renoved is 130 mlliliters.
The reaction mxture is vacuum stripped at 120[err] and 10 nmm Hg. The
residue is the desired product. The product has 5.5% sulfur, 1.9%
nitrogen, a 59.7 total acid nunber and a 3.6 total base nunber.

- 13- Exanpl e 6 A reaction
vessel is charged with 560 grans (1 equiatdlent) of the 40 percent oil
solution of the reaction product of polybutene substituted succinic
anhydri de and a pol yam ne bottom of BEExapiple 8, and 9 grans of water. The

Tor 3.5 hours. Thd feaspes aparids Fhruaed 400 Soemmin i ety ufe g aprtel ™

I nfrared a”a'oﬂ%tﬂﬁ%ﬁls\@gadagg%@?rok%éﬁoﬁﬁﬂlﬂdt&neaﬁﬂs%%d%ﬁéhfd anhgdtiddiand 16

gram 0.5 equivalent) i o the reaction mxture. The reacCtion
t enper at ur e iaspolyamise bettorh 24 Exaniple 3nahd Hgramsipbwatens Tliesmirdunetiahaased for

1.5 h . Infr anal ysij h di . f b LR inf d
pands. 1 i aOLCHARRORR S TR A 1 ele b CISGBECIRF 5 poufe. hre ERErR e
reaction m Xijp¢Rased BRothERiEAIR o BOXOMCS Ihfrated!dnGlySid shoWwObatsGl 21 SBEHE RS

earth to yield a light browmm“filtrate. The filtrate is the desired product
and has 4. 7%953| ¢roit.. Sulfur (16 gram, 0.5 equivalent) is added to the reactionampitere; The

A reaction vessel is charged with 3 ms, (,1 equivalent) of Du e (N
tal | ow 1, 3- difs?ﬁﬁwgpmas%éﬂeaw}cr%?@%ﬁﬁmﬁ% “‘%‘R"F%Hﬁ%?z‘l}a‘&ﬁé'fﬁ%g%’ 1)
and 9 grans Cfoutit elnfraldi aﬂ%_l?ii&' 'sBows &iia?}ﬁébﬂhdehoﬁ \thd 4bovl IR Hifrapéd BasdsSCFH
for two hours to yield a white pasty material which is toluene soluble. An
i nfrared bandnftargidoands 1936 empeaed 4229 cm tane prasentringhe repstion mixtusn o The
mlliliters) is .added. to.t reactiagn,vessel wt tiErkNg. | fur-{1
grams, 0.5 eciagaruneies Hiieted Hiphe eiRR ol fain 1o e AiebbhroxH flirtter
reaction m xtprefiltfatd is the Uesited prddiiteng has 41PR-shifterr] C Vater (16-18
mlliliters) is renoved. The reaction mxture is stripped under vacuum at

120[ err] C and 20 mm Hyg. The resi due i sExampleekired product and has 9.5%
sul fur. l e .8

vessel is charged { TEpctipp v&ss&H;s hprggd wifh %ﬁ?&@%@@?ﬂ%ﬁ%&t_) of Duofee &}C&'O §

tallow-1,3-diaminopropane, available commercially from Akzo Chemical Co.) and 9
grams of water. The mixture is blown with sulfur dioxide at 0.5 SCFH for two hours
to yield a white pasty material which is toluene soluble. An infrared band at 980 cm™
is present in the material. Toluene (300 milliliters) is added to the reaction vessel
with stirring. Sulfur (16 grams, 0.5 equivalent) is added to the reaction mixture at
100°C. The reaction mixture is stirred for 8 hours at 100-120°C. Water (16-18
milliliters) is removed. The reaction mixture is stripped under vacuum at 120°C and
20 mm Hg. The residue is the desired product and has 9.5% sulfur.
Example 8

A reaction vessel is charged with 14 grams of water and 976 grams (1.5
equivalents) of a 40% by weight at solution of a reaction product of one equivalent'
of polybutenyl (I:dn=950) substituted succinic anhydride and 1.65 equivalents of
polyamine prepared by condensing tristhydroxymethyl) amino methane with HPA Taft
amine, as described in U.S. Patent 5,053,152, Example II. This mixture is blown
with SO, at one SCFH for 4.5 hours at a temperature of 70-90°C. Infrared analysis
shows bands at 953 cm?, 1160 cm? and 1229 cm?. Sulfur (24 grams, 0.75




equi val ents) of a 40% by weight at solution of a reaction product of one

- equi val ent of pol ybutenyl (M=950) substituted succinic anhydride and 1.65
equi val ents of polyam ne prepared by condensing tris(hydroxymethyl) am no
met hane with HPA Taft am ne, as described in U S. Patent 5,053, 152,
Exanple Il. This m xture is blown with SJerr] at one SCFH for 4.5 hours
at a tenperature of 70-90[err]C. Infrared analysis shows bands at 953
cnerr], 1160 cnferr] and 1229 cnierr]. Sulfur (24 grans, 0.75

-14- equivalents) is added to the reacti¥¥n mixture at 80-90[err]C. The

reaction tenperature i s increased to 120-140 G the tenperature is
mai nt ai ned f GAUIVaIgALsH iy pdded 'Fﬂéher EaeQromuxtures teqoeé% tﬂ?‘%lﬁﬁﬁ?nﬂ? 3¢BPHRER S

carth. The 1 isbiidibfed 30 1961405 1 R MhirannDR, REAMR FRTR BSuf; 2he

sul fur. Phosphorus or Boron gen ment,

or gani ¢ ammomreastiontis dlterddatheough disterhatevus @atthnallieofiltratd s the dlea&sl pmdect
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phosphoni c, osphi ni ¢ and thi ophosphoric acids including
about 0.05%, or from about 0.08% by weight. The phosphorus or boron contammg

antiwear/extreme pressure agent is present in an amount up to about 10%, or up to
about 3%, or up to about 1% by weight.

Examples of phosphorus or boron containing antiwear/extreme pressure agents
(B) include a metal thiophosphate; a phosphoric acid ester or salt thereof; a phosphite;
a phosphorus-containing carboxylic ester, ether, or amide; a borated dispersant; an
alkali metal or a mixed alkali metal, alkaline earth metal borate; a borated overbased
compound; a borated phospholipid; and a borate ester. The phosphorus acids include
the phosphoric, phosphonic, phosphinic and thiophosphoric acids ‘including
dithiophosphoric acid as well as the monothiophosphoric acid, thiophosphinic and
thiophosphonic acids.

In one embodiment, (B) is a phosphorus acid ester prepared by reacting one
or more phosphorus acid or anhydride with an alcohol containing from one, or from
about 3 carbon atoms. The alcohol generally contains up to about 30, preferably up
to about 24, more preferably up to about 12 carbon atoms. The phosphorus acid or

anhydride is generally an inorganic phosphorus reagent, such as phosphorus



di t hi ophosphoric acid as well as the nonot hi ophosphoric acid,

* thi ophosphinic and thi ophosphoni c aci ds. In one enbodinent, (B) is
a phosphorus acid - ester prepared by reacting one or nore phosphorus acid
or anhydride with an al cohol containing fromone, or from about 3 carbon
atons. The al cohol generally contains up to about 30, preferably up to
about 24, nore preferably up to about 12 carbon atons. The phosphorus acid
or anhydride is generally an inorganic phosphorus reagent, such as
phosphor us -15- -15-

pent aoxi de, phosphorus trioxide, phosphorus tetraoxide, phosphorus acid,
phosphor us haentiexidepphosplgrus iosidesphaspeorys tesrroxidphphasplemys agid) phasphorasd
the Iike. Lower..phosphor,us ,acid esters contai,n fro t ut.. 7 carhban
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m xture of primarily straight chain,.primrty,al co s _havin ro to 10

carbon at orrg )‘,‘sgglt?g “'Pfﬁg“’%’ﬂﬁﬁs?f‘ﬁr“&“g?“%‘f/ II#q]i‘éel "qyoip ﬁ“ﬂg’r %ﬁeﬁgﬁqeé%ﬁ{ez@hai n
al cohol s cont &itfll, Ndleyll? ah@, kot aidvRbIsat Bxamples! 6f0tomMrerdialtyp Avhifableraldohsles of
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chain Cferr] primary al cohol, about 15%of a C[err] primary alcoho

and
about 8% of Clmixtyred A Ca-Cnrhriraary sieohels hawingamestlysSa dephals ay determingd byhe

Adol al cohol s ar, ks e ' . A |

m xt ures of m@gﬁ%ﬁ@ﬁ?&(&@%g@g@h@g agtel?%éeigbf* : Beghols {J(E‘glqééﬁﬂrg%%&?éﬁhﬁlgs
triglyceri descomdinirggimarilyC.s llaotvls)e natfdl aldohblseiie al#ilable fromentinenal il
available frgm Procter & Ganbl e Conpany. These njxtures contain variqQus

amount s of f afGoppany ¢ Another example nf gocomumencially avaijaple alpohe), mixgures arsofdol
atonms. For ex o . Lcqhol .m 0 I 13 Yo of
Gerr] al conotou 7Rty reiehf ol i o briflabt debhats B 1 safa g oy,
of ([err] al cokigary alcohol and about 8% of Cys and C,, alcohols) and Adol 320 (oleyl alcohol).
The Adol alcohols are marketed by Ashland Chemical.
| A variety of mixtures of monohydric fatty alcohols derived from naturally

occurring triglycerides and ranging in chain length of from C; to C,; are available
from Procter & Gamble Company. These mixtures contain various amounts of fatty
alcohols containing mainly 12, 14, 16, or 18 carbon atoms. For example, CO-1214
is a fatty alcohol mixture containing 0.5% of C,, alcohol, 66.0% of C,, alcohol,
26.0% of C,, alcohol and 6.5% of C,, alcohol.

Another group of commercially available mixtures include the "Neodol"
products available from Shell Chemical Co. For example, Neodol 23 is a mixture
of Cy; and C,; alcohols; Neodol 25 is a mixture of C,, and C,s alcohols; and Neodol
45 is a mixture of C,, to C;; linear alcohols. Neodol 91 is a mixture of C,, C;, and
C,; alcohols.

~ Fatty vicinal diols also are useful and these include those available from
Ashland Oil under the general trade designation Adol 114 and Adol 158. The former



Anot her group of commercially available mxtures include the "Neodol"

" products available from Shell Chem cal Co. For exanple, Neodol 23 is a

m xture of Clerr] and C[err] alcohols; Neodol 25 is a mxture of CJerr]
and C[err] alcohols; and Neodol 45 is a mxture of Clerr] to (ferr] linear
al cohols. Neodol 91 is a mxture of (Jerr], Cerr] and ({err] alcohols.
Fatty vicinal diols also are useful and these include those avail able from
Ashland G|l under the general trade designation Adol 114 and Adol 158. The

f or mer -16- -16- is derived
froma straight chain alpha olefin fraction of (Jerr]-(err], and the
latter is derisviedived drom aChteaight- <hfabr alphé rodefin émaction of C,-Cyarapdethe dattarsisf ul

phosphorus aci d. esters iQclude the phosphoric acid di- and tri- esters
prepared by r@%‘{earfbo’%apﬁb‘s‘ghg‘??t&maci d or anhydride with cresol al cohols.
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t hereof . The trivi esienopreipared byaractingst phosphgrid acig oz pahydtideywith atasohajcehols.
phosphorus sulfide, such .as phosphorus pentasulfide, with an al cohol, such
as those descﬁnlfé‘&"fgfﬁ)\?ém‘ﬂﬁﬂp{?‘?ﬁ%gﬂﬁosphorus acid esters may be nono- or

di t hi ophosphor us agj Gngfief’ EmbodifémP A Hespiforas | #did>ehtef Sorakflt dhéreof &f & red
to generally as thiophosphoric acids. I n one enbodi nent, the

phosphor us ac ihdophaisphorivs essemarrsalt thaspdfo sPirothiaphespheressacid ester may be prepared
nmonot hi ophosphat e. .1 n one enbodi t, not hi ophosphat es,.ar e _ptepar. y
the reaction &¥ rﬁa@ﬂgﬁp%oé&ﬂre%s‘aﬁaﬁ s&gﬁ iaﬁngﬂﬁ'QW“ﬁﬁﬁB’_é@ﬁr P’gﬁ‘ #‘n%lg@m?’f ur
source such agudas$ thode desdirided absVE! MTheEmRIPABIpNoniUAdid! festefs halp w2 Mbh&:dor
sul fur source. The preparation of nonot hi ophosphates is disclosed in U S.

Pat ent 4, 755, dithiophosphomsPagid i esters.on TWOPhIsphpBB3 acidhesters aare alse oefesred: tof
herein by referenc foggt r}fﬂisr di scl. osure of nonot hi ophosphates, sul fur
sources, and tSRBEIAYHARSUOR pl?.pd}&z?f Stronot hi ophosphat es. Mnot hi ophosphat es .

may al so be forned rhbnkeenbodithént ke ghoSHorey acid @sief isfa tdnveiieptdsphric acid
phosphite to a lubricating conposition containing a sulfur source, such as
a sul furized aiserpna mpsethivphopptiatee Imone cabodimgnt hmprethiophesphates aveqepated r

?lOgFg:‘ P ]gC-co(r;?it;cyi {he Sreagchbx? of ats&%rego%}c%rvgl Er i nﬁd%@c%yl%%?ﬂhriée?ﬁeosu?ﬁi? Yurce
such as those described herein. Elemental sulfur is a preferred sulfur source. The
preparation of monothiophosphates is disclosed in U.S. Patent 4,755,311 and PCT
Publication WO 87/07638, which are incorporated herein by reference for their
disclosure of monothiophosphates, sulfur sources, and the process for making
monothiophosphates. Monothiophosphates may also be formed in the lubricant blend
by adding a dihydrocarbyl phosphite to a lubricating composition containing a sulfur
source, such as a sulfurized olefin. The phosphite may react with the sulfur source
under blending conditions (i.e., temperatures from about 30°C. to about 100°C. or
higher) to form the monothiophosphate.

In another embodiment, phosphorus amd ester is a dithiophosphoric acid or
phosphorodithioic acid. The dithiophosphoric acid may be represented by the formula
(R,O),PSSH wherein each R, is independently a hydrocarbyl group containing from
3 to about 30 carbon atoms. R, generally contains up to about 18, or to about 12,
or to about 8 carbon atoms. Examples R, include isopropyl, isobutyl, n-butyl,
sec-butyl, the various amyl, n-hexyl, methylisobutyl carbinyl, heptyl, 2-ethylhexyl,
isooctyl, nonyl, behenyl, decyl, dodecyl, and tridecyl groups. Illustrative lower



hi gher) to form the nonot hi ophosphat e. I n anot her enbodi nent,
phosphorus acid ester is a dithiophosphoric acid or phosphorodithioic
acid. The dithi ophosphoric acid nmay be represented by the formula
(Rlerr]O[err] PSSH wherein each R4 is independently a hydrocarbyl group
containing from 3 to about 30 carbon atons. R4 generally contains up to
about 18, or to about 12, or to about 8 carbon atons. Exanples R4 include

i sopropyl, isobutyl, n-butyl, sec-butyl, the various anyl, n-hexyl,
met hyl i sobut yl carbinyl heptyl 2- eththE&yI isooctyl, nonyl, behenyl,
decyl, dodecyl, dec
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aromatic glyc col ene glycol, propylene glycol,
catechol , respropyleoe oxidey bukenel oxide, obtenedoxide dﬂdoeqmommde,astymw Q}h@&; e,

epoxi des, ino nic pho hor nt d net.ho of. ac th
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i ncor porated Rehgdul ;g@tfeﬁfb:‘f‘gcfﬁnﬁ %oﬁth?'té aBORCE OfoTe p&éfefd%?f@ or 3 carbon The
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O, O di (4- net hmdrgﬁﬁ@ﬁﬂdsbﬁ&% PORERY ahd ineHo8s of reacting the same are described in U.S.
patent 3,197,405 and U.S. patent 3,544,465 which are incorporated herein by
reference for their disclosure to these.
The following Examples P-1 and P-2 exemplify the preparation of useful
phosphorus acid esters.
Example P-1
Phosphorus pentoxide (64 grams) is added at 58°C ‘over a period of 45
minutes to 514 grams of hydroxypropyl O,0-di(4-methyl-2pentyl)phosphorodithioate
(prepared by reacting di(4-methyl-2pentyl)-phosphorodithioic acid with 1.3 moles of
propylene oxide at 25°C). The mixture is heated at 75°C for 2.5 hours, mixed with
a diatomaceous earth and filtered at 70°C. The filtrate contains 11.8% by weight
phosphorus, 15.2% by weight sulfur, and an acid number of 87 (bromophenol blue).
Example P-2
A mixture of 667 grams of phosphorus pentoxide and the reaction product of
3514 grams of diisopropyl phosphorodithioic acid with 986 grams of propylene oxide
at 50°C is heated at 85°C for 3 hours and filtered. The filtrate contains 15.3% by



(prepared by reacting di (4-nmethyl-2pentyl)-phosphorodithioic acid with 1.3
nol es of propyl ene oxide at 25C). The m xture is heated at 75C for 2.5
hours, m xed with a diatomaceous earth and filtered at 70C. The filtrate
contains 11.8% by wei ght phosphorus, 15.2% by wei ght sulfur, and an acid
nunber of 87 (bronophenol bl ue).

Exanple P-2 A m xture of 667 grans of phosphorus pentoxide and the
reaction product of 3514 grans of diisopropyl phosphorodithioic acid with
986 grans of propylene oxide at 50[err]Cg-s heated at 85[err]C for 3 hours
and filtered. The filtrate contains 15. 3% by
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ubricating composition.

The amine salts of the phosphorus acid esters may be formed from ammonia
or one or more of the above described amines, including monoamines and
polyamines.

Other useful amines include hydroxyamines. T_ypically, the hydroxyamines are
primary, secondary or tertiary alkanolamines or mixtures thereof. Such amines can

be represented by the formulae:

H,N— R’— OH,

H
N
N—R’ — OH,
.~
R
and
.
N——R— OH
R '

- wherein each R’ is independently a hydrocarbyl group of one to about eight carbon
atoms or hydroxyhydrocarbyl group of two to about eight carbon atoms, preferably
one to about four, and R’ is a divalent hydrocarbyl group of about two to about 18



wherein each R is indepently a hydrocarbyl group of one to about eight
carbon atons or hydroxyhydrocarbyl group of two to about eight carbon

atons, preferably one to about four, and R is a dival ent hydrocarbyl group
of about two to about 18

carbon atons, preferably two to about four. The group -R -OH in such
formul ae represents the hydroxyhydrocarbyl group. R can be an acyclic,
alicyclic or aromatic group. Typically, R is an acyclic straight or
branched al kyl ene group such as an ethyldfie, 1, 2-propyl ene, 1,2-butylene,
1, 2-oct adecyl ene, etc. group. Were two R groups are present in the sanme
mol ecul e theyarbam abams, prefedatidy two do rabout fosr. dPhet group -BHOH am gudy fqrmumgh a

het t t If f r
o nenber od. 1 CERINE ROk EyRRRy gro of srai ap BRI A e
N-(hydroxyl lsengy, ypichily,"RT 3had aéya,ﬁe h@BPb%@hé@ﬂ&ylm@'gP&fﬁ slicheds. an
-oxazolidines, -thiazoli dl nes and 't | Typically,  however, each Ris

i ndepen- dentethylenendi2rpropylenpy f,2- lpjmblpw, ,Bmoyadec)ﬂmﬁc gronpxWhegs sup R
Bxanpl es of N85% atd PRl A°Hhd "I IR +thé) “can®BE it Y Aite2F:
carbon-to-carbon bond or through a heteroatom (e.g., oxygen, nitrogen or sulfur) to
form a 5-, 6-, 7- or 8-membered ring structure. Examples of such heterocyclic amines
include N-(hydroxyl lower alkyl)-morpholines, -thiomorpholines, -piperidines,
-oxazolidines, -thiazolidines and the like. Typically, however, each R is indepen-
dently a methyl, ethyl, propyl, butyl, pentyl or hexyl group. .
Examples of these alkanolamines include mono-, di-, and triethanolamine,
diethylethanolamine, ethylethanolamine, butyldiethanolamine, etc.
The hydroxyamines can also be an ether N-(hydroxyhydrocarbyl)amine. These
are hydroxypoly(hydrocarbyloxy) analogs of the above-described hydroxy amines
(these analogs also include hydroxyl-substituted oxyalkylene analogs). Such
N-(hydroxyhydrocarbyl) amines can be conveniently prepared by reaction of epoxides
with aforedescribed amines and can be represented by the formulae:

o

H,N— (R’0),——— H,

H
™ N— —H
R'O ,
E./ ( )x

N— R'0),——H



di et hyl et hanol ani ne, et hyl et hanol ani ne, butyl di et hanol ani ne, etc.

‘The hydroxyam nes can al so be an ether N (hydroxyhydrocarbyl)am ne. These
are hydroxypol y(hydrocar byl oxy) anal ogs of the above-described hydroxy

am nes (these anal ogs al so include hydroxyl -substituted oxyal kyl ene

anal ogs). Such N-(hydroxyhydrocarbyl) am nes can be conveniently prepared
by reaction of epoxides with aforedescribed am nes and can be represented
by the formulae: [err] - 20-
wherein x is a nunber from about 2 to abo®f" 15 and R and R are as

descri bed above. R err] may also b ydr ox rocagbyl oxy), group.
In one embodi WaGFEIN fH%laa?‘Hth@‘é fﬁ%@ a@g@?&mﬁgﬁﬁﬁé@“ﬁ&t}f gs)éf%ggéle%n%eg
represent ed e g~ . 8E4Th V¢ . is a hydrocar byl
group gener albgl}bfwgbrll%g‘?ﬁ?h}g%ok?oarngygé%ﬁmg(?%mabouitmx %g? on atons; each
Rlerr] and R err] hr eneneohetmient; | the samiaék ynhayn be ghysrpxyaonines, nsush ap thase

about 5 carbon atons referably an ethyl ene or propylene group; ais zero
or one; and e%?BFFSﬁ"‘P@bgﬁgsg%fﬁ% tly a nunber fromzero to about 10, with

the proviso that at |least one is at |east one. These hydr oxyam nes
can be prepared by techni gues wekl known in the art and rmany such
hydroxyami nes are commer cf dR@).Hvi | abl e. TlROWMIr oxy amines incl ude

m xtures of am nes such_a taingd b e hydrolysis of fatty oils (e.g.,
tall ow oils, spermoil§,s cocoftut foi I s; .etc.). Specific exanples of fatty

am nes, containing from a \

(RO),H

wherein: Rj is a hydrocarbyl group generally containing from about 6 to about 30
carbon atoms; each Rg and R, are independently an alkylene group containing up to
about 5 carbon atoms, preferably an ethylene or propylene group; a is zero or one;
and each x is independently a number from zero to about 10, with the proviso that
at least one is at least one.

These hydroxyamines can be prepared by techniques well known in the art and
many such hydroxyamines are commercially available. The hydroxy amines include
mixtures of amines such as obtained by the hydrolysis of fatty oils (e.g., tallow oils,
sperm oils, coconut oils, etc.). Specific examples of fatty amines, containing from
about 6 to about 30 carbon atoms, include saturated as well as unsaturated aliphatic
amines such as octyl amine, deéyl amine, lauryl amine, stearyl amine, oleyl amine,
dodecyl amine, and octadecyl amine,

Useful hydroxyamines wherein a in the above formula is zero include
2-hydroxyethyl, hexylamine; 2-hydroxyethyl, octylamine; 2-hydroxyethyl, pentadecyl-
amine; 2-hydroxyethyl, oleylamine; 2-hydroxyethyl,soyamine; bis(2-hydroxyethyl)
hexylamine; bis(2-hydroxyethyl) oleylamine; and mixtures thereof. Also included are
the comparable members wherein in the above formula at least one of x and y is at
least 2, as for example, 2-hydroxyethoxyethyl, hexylamine.

A number of hydroxyamines, wherein a in the above formula is zero, are
available from the Armak Chemical Division of Akzona, Inc., Chicago, Illinois,



_about 6 to about 30 carbon atons, include saturated as well as unsaturated
aliphatic amines such as octyl amine, decyl amine, lauryl anine, stearyl
am ne, oleyl am ne, dodecyl am ne, and octadecyl ani ne. Usef ul
hydr oxyam nes wherein a in the above fornula is zero include

2- hydr oxyet hyl , hexyl am ne; 2-hydroxyethyl, octyl anine; 2-hydroxyethyl,

pent adecyl - am ne; 2-hydroxyethyl, ol eyl am ne; 2-hydroxyethyl, soyam ne;

bi s(2- hydroxyet hyl ) hexyl am ne; bis(2-hydroxyethyl) ol eyl am ne; and

m xtures thereof. Also included are the-gbnparable nenbers wherein in the
above fornula at |east one of x and y is at least 2, as for exanple,
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Cnan cal 0t vi EramIey ks Bdiels neBhp, 6 SmeBy Tyt Jufod i Th el Bice

-21-  under t ggndaneues df d E@&ﬁuﬂ?&iﬂ_ﬁﬁﬁimﬁiﬁgmﬁﬁﬁ" mold ofPEMpRAE &Xide;
Specific exanpl es of such products include: Ethoneen C/ 15 which is an

et hyl ene oxi dEthompgancR0ecangt CA2T odhdehuare gthylengcoxdde enedensatiop products 5Tom| es
of ethyl ene oxi de; homeen /.20 and 25 I ch, ar t byl ene, oxide .. . .
condensat i on m&%tyfarc Wﬂ_ﬁtag?‘gg%‘gc dm8‘c?ﬁt°§r~’ﬁw i ea%‘_&ﬂ?’t TePeCYEYi 5
nol es of et hylgpyinéni OFL2 WhRRE! dn' eihylenEldx/iEE8shdensheiodPrétuct of ddleflt anfinene
oxi de condensation product of oleyl am ne containing about 2 noles of

et hyl ene oxi deoptginingodhoud meles of ethyleoenwaideer Inele of gmine;iEthemeen 8/18tand| ene

ox1 de condens i UnRhof Sl kgt S31lhetth Do i AR AR ot
T/15 and T/ 25 apbutchamd €0 ®idles @mahg&meiexia@ PEERR dOAmiNe) despecively; (Fahdmeen -
am ne cont ai ni ng about 2 nd 15 nol es of et hyl ene oxide per_ nple of

5
am ne, respect/ %.|1}/;15&né‘rv525)§bi¢é@ﬁe ethylenepxigde condensation prediicis-Afi tallow ABdREC t

of one nol e of ' ' I ' , . . .
Commercial ly acgg{aﬁ‘é%g @Bé‘?(gm(g1%@#%2%%%§8§@§P§§@%?We%n% IFWH%CI%’oove
fornula i s onendiPi6peifi€enfONAAWRIER e1thé/coddenatbnprdduitttf Whe aficle Of RiyE amimxi de
condensation products of N-tallow trinethyl ene diamne containing 3 and 10

mol es of et hylvaifb2dnoletPiopyleApogidsi di ami ne, respectively. The net al
salts of the phosphegiis At} £3hHIE efMnfpIdd SRS drifnes, SAte 8 5h e above

formula is one, include Ethoduomeen T/13 and T/20 which are ethylene oxide
condensation products of N-tallow trimethylene diamine containing 3 and 10 moles
of ethylene oxide per mole of diamine, respectively.

The metal salts of the phosphorus acid esters are prepared by the reaction of
a metal base with the phosphorus acid ester. The metal base may be any metal
compound capable of forming a metal salt. Examples of metal bases include metal
oxides, hydroxides, carbonates, sulfates, borates, or the like. The metals of the metal
base include Group IA, IIA, IB through VIIB, and VIII metals (CAS version of the
Periodic Table of the Elements). These metals include the alkali metals, alkaline
earth metals and transition metals. In one embodiment, the metal is a Group IIA
metal, such as calcium or magnesium, a Group IB metal, such as copper, a Group
1IB metal, such as zinc, or a Group VIIB metal, such as manganese. Preferably the
metal is magnesium, calcium, copper or zinc. Examples of metal compounds which
may be reacted with the phosphorus acid include zinc hydroxide, zinc oxide, copper
hydroxide, copper oxide, etc.



a netal base wth the phosphorus acid ester. The netal base nmay be any

" hetal conpound capable of formng a nmetal salt. Exanples of netal bases

i nclude nmetal oxides, hydroxides, carbonates, sulfates, borates, or the

| i ke. The nmetals of the netal base include Goup IA IIA 1B through VIIB,
and VIIl metals (CAS version of the Periodic Table of the Elenents). These
metals include the alkali nmetals, alkaline earth netals and transition
netals. In one enbodinent, the metal is a Goup IIA netal, such as cal cium
or magnesium a Goup IB netal, such as €2pper, a Goup 1I1B netal, such as
zinc, or a Goup VIIB netal, such as manganese. Preferably the netal is
magnesi um cal ci urdp ongmebodimerithdB) Heaapinetal ghiopbosphateo rprefenaly wai wistal may
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di t hi ophosphat e, zinc isobutyl isoanyl dithiophosphate, and zinc isopropyl
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Exarpl e Pos 0 A T oaB [ORNOR EiarE b 1B 3G eriRbily 1% BreBRain St
filtrate fronplosphetus abidlestef s@ismerci al al i phatic primary amne (66 grans),
. havi ng an average nol ecul ar wei ght of 191 in_which the aliphatic radical is

a nmixture of tertiary alkyl radicals dam@ePrdy from 11 to 14 carbon atom

i s added over a per,i f ' . . | [ 1 has
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wei ght, and aA aemhervidibaiphafic P6intry amine (66 grams), having an average molecular

Exanpl e P4 . The filtrate of Exanple P-2 (1752 grams) is m xed at
25-82[ err] C wveight®f 1§l dpswhich the aliphatic radical is a mixture of tertiary alkyl radicals

containing from 11 to 14 carbon atom, is added over a period of 20 minutes at 25-

60°C. The resulting product has a phosphorus content of 10.2% by weight, a
nitrogen content of 1.5% by weight, and an acid number of 26.3.
Example P-4
The filtrate of Example P-2 (1752 grams) is mixed at 25-82°C with 764 grams
of the aliphatic primary amine used in of Example P-3. The resulting product has
9.95% phosphorus, 2.72% nitrogen, and 12.6% sulfur.
Example P-5
Phosphorus pentoxide (852 grams) is added to 2340 grams of iso-octyl alcohol
over a period of 3 hours. The temperature increases from room temperature but is
maintained below 65°C. After the addition is complete the reaction mixture is heated
to 90°C and the temperature is maintained for 3 hours. Diatomaceous earth is added
to the mixture, and the mixture is filtered. The filtrate has 12.4% phosphorus, a 192
acid neutralization number (bromophenol blue) and a 290 acid neutralization number
(phenolphthalein).
The above filtrate is mixed with 200 grams of toluene, 130 grams of mineral
oil, 1 gram of acetic acid, 10 grams of water and 45 grams of zinc oxide. The



of the aliphatic primary amine used in of Exanple P-3. The resulting

- product has 9.95% phosphorus, 2.72% nitrogen, and 12.6% sul fur.

Exanpl e P-5 Phosphorus pentoxi de (852 grans) is added to 2340 grans
of iso-octyl alcohol over a period of 3 hours. The tenperature increases
fromroomtenperature but is maintained below 65[err]C. After the addition
Is conplete the reaction mxture is heated to 90[err]C and the tenperature
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In another embodiment, (B) is a metal salt of (a) at least one dithiophosphoric
acid and (b) at least one aliphatic or alicyclic carboxylic acid. The dithiophosphoric
acids are described above. The carboxylic acid may be a monocarboxylic or
polycarboxylic acid, usually containing from 1 to about 3, or just one carboxylic acid
group. The preferred carboxylic acids are those having the formula R,COOH,
wherein R, is an aliphatic or alicyclic hydrocarbyl group, preferably free from
acetylenic unsaturation. Generally, R, contains from about 2, or from about 4 carbon
atoms. R; may contain up to about 40, or up to about 24, or up to about 12 carbon
atoms. In one embodiment, R, contains from about 4, or from about 6 up to about
12, or up to about 8 carbon atoms. In one embodiment, R, is an alkyl group.
Suitable acids include the butanoic, pentanoic, hexanoic, octanoic, nonanoic, deca-
noic, dodecanoic, octodecanoic and eicosanoic acids, as well as olefinic acids such
as oleic, linoleic, and linolenic acids, and linoleic dimer acid. A preferred carboxylic
acid is 2-ethylhexanoic acid.

The metal salts may be prepared by merely blending a metal salt of a
dithiophoshoric acid with a metal salt of a carboxylic acid in the desired ratio. The
ratio of equivalents of dithiophosphoric acid to carboxylic acid is from about 0.5 up
to about 400 to 1. The ratio may be from 0.5 up to about 200, or up to about 100,



group. The preferred carboxylic acids are those having the fornula

"R err] COOH, wherein Rlerr] is an aliphatic or alicyclic hydrocarbyl group,
preferably free fromacetyl enic unsaturation. CGenerally, R err] contains
fromabout 2, or fromabout 4 carbon atons. R7 may contain up to about 40,
or up to about 24, or up to about 12 carbon atons. In one enbodi nent, R7
contains fromabout 4, or fromabout 6 up to about 12, or up to about 8
carbon atons. In one enbodinent, R7 is an al kyl group. Suitable acids

i ncl ude the butanoic, pentanoic, hexanoi cp4octanoic, nonanoic, deca- noic,
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purpose is its atomic weight divided by its valence. The temperature at which the
metal salts are prepared is generally between about 30°C and about 150°C, preferably
up to about 125°C. U.S. Patents 4,308,154 and 4,417,990 describe procedures for

preparing these metal salts and disclose a number of examples of such metal salts.

These patents are hereby incorporated by reference for those disclosures.

In another embodiment, (B) may also be a phosphite. The phosphite may be
a di- or trihydrocarbyl phosphite. Generally, each hydrocarbyl group has from 1, or
from about 2 up to about 24, or up to about 18, or up to about 8 carbon atoms.
Examples of specific hydrocarbyl groups include propyl, butyl, hexyl, heptyl, octyl,
oleyl, linoleyl, stearyl, phenyl, naphthyl, heptylphenol, and mixtures of two or more
of thereof. In one embodiment, each hydrocarbyl group is independently propyl,
butyl, pentyl, hexyl, heptyl, oleyl, or phenyl. Phosphites and their preparation are
known and many phosphites are available commercially, Particularly useful
phosphites are dibutyl phosphite, trioleyl phosphite and triphenyl phosphite.

In one embodiment, (B) is a phosphorus containing amide. The phosphorus
containing amides are prepared by the reaction of one of the above described

' phosphorus acids, preferably a dithiophosphoric acid, with an unsaturated amide.,



metal salts are prepared is generally between about 30[err]C and about

" '150[err] C, preferably up to about 125[err]C. U.S. Patents 4,308, 154 and
4,417,990 descri be procedures for preparing these netal salts and discl ose
a nunber of exanples of such nmetal salts. These patents are hereby

I ncorporated by reference for those disclosures. I n anot her

enbodi nent, (B) may al so be a phosphite. The phosphite may be a di- or

tri hydrocar byl phosphite. Generally, each hydrocarbyl group has from1, or
fromabout 2 up to about 24, or up to ab®bt 18, or up to about 8 carbon
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vinyl ester may be represented by the formula Rg=CH=CH-O(O)CR,, wherein R, is

hydrogen or a hydrocarbyl group having from 1 to about 30, or to about 12 carbon

atoms, preferably hydrogen, and Ry is a hydrocarbyl group having 1 to about 30, or
to about 12, or to about 8 carbon atoms. Examples of vinyl esters include vinyl
acetate, vinyl 2-ethylhexanoate, vinyl butanoate, etc. “

In one embodiment, the unsaturated carboxylic acid or ester includes maleic,
fumaric, acrylic, methacrylic, itaconic, citraconic acids and esters. The ester may be
represented by one of the formulae: R,,C=C(R,,)C(O)0R,,, or R,;0-(0)C-HC=CH-
C(O)ORy;, wherein each Ry, Ry, and R;; are each independently hydrogen or a
hydrocarbyl group having 1 to about 18, or to about 12, or to about 8 carbon atoms,
Ry, is hydrogen or an alkyl group having from 1 to about 6 carbon atoms. In one
embodiment, Ry, is preferably hydrogen or a methyl group.

Examples of unsaturated carboxylic esters include methyl acrylate, ethyl
acrylate, 2-ethylhexyl acrylate, 2-hydroxyethy! acrylate, ethyl methacrylate, 2-
hydroxyethyl methacrylate, 2-hydroxypropyl methacrylate, 2-hydroxypropyl acrylate,



al cohol has from1 to about 12 carbon atons. I n one enbodi nent, the
*unsaturated carboxylic ester is'a vinyl ester. The vinyl ester may be
represented by the fornula Rlerr]CH=CH QO CRerr], wherein Rerr] is
hydrogen or a hydrocarbyl group having from1l to about 30, or to about 12
carbon atons, preferably hydrogen, and R err] is a hydrocarbyl group
having 1 to about 30, or to about 12, or to about 8 carbon atons. Exanpl es
of vinyl esters include vinyl acetate, vinyl 2-ethyl hexanoate, vinyl

but anoat e, etc. I n one enbodi nent26-t he unsat urated carboxylic acid-
or ester includes maleic, fumaric, acrylic, nmethacrylic, itaconic,
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3,853,772; 3,907,601; 3,997,454; and 4,089,790. These patents are incorporated by
reference for their disclosures of alkali metal borates and methods of their

manufacture.

In another embodiment, (B) is a borated overbased compound. Borated
overbased compounds are generally prepared by reacting an overbased compound,
such as a carbonated overbased compound with a boron compound such as boric acid.
The overbased compounds include basic salts (i.e., overbased salts) of alkali or
alkaline earth metals with sulfonic acids, carboxylic acids, phenols or organic
phosphorus acids. The phosphorus acids include those prepared by the treatment of
a polyalkene with a phosphorizing agent, such as phosphorus pentasulfide. The most
commonly used metals are sodium, potassium, lithium, calcium, and magnesium. The
term “"basic salt" is used to designate metal salts wherein the metal is present in
stoichiometrically larger amounts than the organic acid radical. The overbased salts
and borated overbased salts are prepared by means known to those in the art.
Examples of borated overbased compounds include borated overbased sodium



borates are available comercially. Representative patents discl osing
"Suitable alkali netal borates and their nethods of nanufacture include U S
3,997, 454; 3,819,521; 3,853,772; 3,907,601; 3,997, 454; and 4,089, 790. These
patents are incorporated by reference for their disclosures of alkali netal
borates and nmet hods of their manufacture. I n anot her enbodi nent,

(B) is a borated overbased conmpound. Borated overbased conpounds are
general ly prepared by reacting an overbased conmpound, such as a carbonated
over based conpound with a boron conpound Qleh as boric acid. The overbased
conmpounds i nclude basic salts e., overbased salts) of alkali or
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about 50°C to about 300°C, preferably about 100°C to about 250°C, and at a ratio
of 3:1 to 1:3 equivalents of amine to equivalents of boron compound.

The borated fatty epoxides are generally the reaction product of one or more
of the above boron compounds with at least one epoxide. The epoxide is generally
an aliphatic epoxide having at least 8, preferably at least about 10, more preferably
at least about 12 up to about 24, preferably up to about 20 carbon atoms. Examples
of useful aliphatic epoxides include heptyl oxide, octyl oxide, stearyl oxide, oleyl
oxide and the like. Mixtures of epoxides may also be used, for instance commercial
mixtures of epoxides having from about 14 to about 16 carbon atoms and from about
14 to about 18 carbon atoms. The borated fatty epoxides are generally known and
are disclosed in U.S. Patent 4,584,115, This patent is incorporated by reference for
its disclosure of borated fatty epoxides and methods for preparing the same.

In another embodiment, (B) is a borated phospholipid. The borated
phospholipids are prepared by reacting a combination of a phospholipid and a boron
compound, Optionaily, the combination may include an amine, an acylated nitrogen

compound, a carboxylic ester, a Mannich reaction product, or a basic or neutral metal



e.g., an anmine having fromabout four up to about eighteen carbon atons.
"The borated fatty am nes are prepared by reacting the amne with the boron
conmpound at about 50[err]C to about 300[err]C, preferably about 100[err]C
to about 250[err]C, and at a ratio of 3:1 to 1:3 equivalents of amne to
equi val ents of boron conpound. The borated fatty epoxi des are
generally the reaction product of one or nore of the above boron conpounds
with at | east one epoxide. The epoxide is generally an aliphatic epoxide
having at |east 8, preferably at | east abQgt 10, nore preferably at |east
about 12 up to about 24, preferably up to about 20 carbon atons. Exanples
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60[err]C, or fromabou err|'C up to about 200[err]C, or up to about
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ingredient in a ratio from about one, or about two up to about six, to about four to

one. The equivalents of the mixture are based on the combined equivalents of
phospholipid based on phosphorus and equivalents of the optional ingredients.
Lubricants

As previously indicated, the organic ammonium thiosulfates (A) are useful as
additives for lubricants in which they can function primarily as antiwear, antiweld,
and/or extreme pressure agents. They may be employed in a variety of lubricants
based on diverse oils of lubricating viscosity, including natural and synthetic
lubricating oils and mixtures thereof. These lubricants include crankcase lubricating
oils for spark-ignited and compression-ignited internal combustion engines, including
automobile and truck engines, two-cycle engines, aviation plston engmes marine and
railroad diesel engines, and the like. They can also be used in gas engmes, stationary
power engines and turbines and the like. Automatic or manual transmission fluids,
transaxle lubricants, gear lubricants, including open and enclosed gear lubricants,

tractor lubricants, metal-working lubricants, hydraulic fluids and other lubricating oil



to one, nore preferably about three to one. When the conbination includes
~addi'ti onal conponents, the boron conpound is reacted with the mnixture of

t he phospholipid and one or nore optional ingredients in an anount of one
atom c proportion of boron to an equivalent of the mxture of a

phosphol i pid and an optional ingredient in a ratio from about one, or about
two up to about six, to about four to one. The equivalents of the m xture
are based on the conbi ned equival ents of phospholipid based on phosphorus
and equi val ents of the optional ingredienps. Lubricants As
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pressure agent in lubricating compositions. The organic ammonium thiosulfates are

or

generally present in the lubricating composition in an amount from about 0.01%, or
from about 0.1%, or from about 0.5%, or from about 1% up to about 10%, or up
to about §% by weight. In one embodiment, when the compositions are used in oils,
such as gear oils, they are preferably present in an amount from about 0.1%, or from
about 0.5%, or from about 1%, up to about 8%, or up to 5%, by weight of the lubri-
cating composition. When the organic ammonium thiosulfates are used in hydraulic
fluids, the thiosulfates are generally present in an amount from about 0.01%, or from
about 0.3% by weight of the hydraulic fluid. The thiosulfates may be used in
hydraulic fluids in an amount up to about 2%, or to about 1% by weight.

The lubricating compositions and methods of this invention employ an oil of
lubricating viscosity, including natural or synthetic lubricating oils and mixtures
thereof. Natural oils include animal oils, vegetable oils, mineral lubricating oils, and
solvent or acid treated mineral oils. Synthetic lubricating oils include hydrocarbon oils
(polyalpha-olefins), halo-substituted hydrocarbon oils, alkylene oxide polymers, esters

of dicarboxylic acids and polyols, esters of phosphorus-containing acids, polymeric



about 1% up to about 70% or up to about 80% even up to about 90% by wei ght
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styrene-butadiene or styrene-isoprene rubbers; or polyacrylates, including
polymethacrylates.  Preferably the viscosity improver is a polyolefin or
polymethacrylate, more preferably polymethacrylate. Viscosity improvers available
commercially include Acryloid™ viscosity improvers available from Rohm & Haas;
Shellvis™ rubbers available from Shell Chemical; and Lubrizol 3174 available from
The Lubrizol Corporation.

In another embodiment, the oil of lubricating viscosity is selected to provide
lubricating compositions for crankcase applications, such as for gasoline and diesel
engines. Typically, the lubricating compositions are selected to provide an SAE
crankcase viscosity number of 10W, 20W, or 30W lubricants. The lubricating
composition may also have a so called multi-grade rating such as SAE 5W-30, 10W-
30, 10W-40, 20W-50, etc. As described above, multi-grade lubricants include a |

viscosity improver which is formulated with the oil of lubricating vxscosny to provide
the above lubricant grades. p



| east about SAE 65, nore preferably at |east about SAE 75. The |ubricating
"conposition may al so have a so-called nmultigrade rating such as SAE 75W 80,
75W 90, 75W90, or 80W90. Miultigrade lubricants may include a viscosity

i nprover which is fornmulated with the oil of lubricating viscosity to
provi de the above |ubricant grades. Useful viscosity inprovers include

pol yol efins, such as ethyl ene-propyl ene copol yners, or pol ybutyl ene
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of alkali or alkaline earth metals with sulfonic acids, carboxylic acids, phenols or
organic phosphorus acids, such as those described above. The dispersants are known
in the art. The following are illustrative.

1) ”Carboxylic.dispersants" include acylated amines, described above, and
the reaction products of carboxylic acylating agents, described above, with nitrogen
containing compounds (such as amine), organic hydroxy compounds (such as phenols
and alcohols), and/or basic inorganic materials. These reaction products include
imide, amide, and ester reaction products of carboxylic acylating agents. The
carboxylic dispersants are generally prepared by reacting one or more of the above
described hydrocarbyl (described above) substituted carboxylic acylating agent with
an amine or hydroxy containing compound such as an alcohol. Examples of these
materials include succinimide dispersants and carboxylic ester dispersants. The
patents describing the acylated amines also describe the carboxylic ester dispersants.
The patents describing the carboxylic ester dispersants are hereby incorporated by

reference.



the .thiosulfates alone or in conbination with (B) the phosphorus or boron
“contai ning antiwear/extreme pressure agent. Such additives include, for
exanpl e, detergents and di spersants corrosion- and oxidation-inhibiting
agents, pour point depressing agents, extrene pressure agents, antiwear
agents, color stabilizers and anti-foam agents. The detergents are
exenplified by oil-soluble neutral and basic salts (i.e., overbased salts)
of alkali or alkaline earth metals with sulfonic acids, carboxylic acids,
phenol s or organi ¢c phosphorus acids, such3as those descri bed above. The

di spersants are known in the art. The following are illustrative.
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describe the carboxylic ester dispersants. The patents describing the
carboxylic esth® et persants are hereby incorporated by reference.
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obtai ned by pOgotl)}-t(&ceyaemylfglei—rs]fbstituted acrylates. Polymeric dispersants include esters of

styrene-maleic anhydride copolymers. Examples thercof are disclosed in the
following U.S. Patents: 3,329,658, 3,449,250, 3,519,656, 3,666,730, 3,687,849, and
3,702,300.

The above-noted patents are incorporated by reference herein for their
disclosures of ashless dispersants.

Auxiliary extreme pressure agents and corrosion- and oiidation—inhibiting
agents which may be included in the lubricants of the invention are exemplified by
chlorinated aliphatic hydrocarbons such as chlorinated wax; phosphosulfurized
hydrocarbons, such as the reaction product of a phosphorus sulfide with turpentine
or methyl oleate; metal thiocarbamates, such as zinc dioctyldithiocarbamate, and
barium diheptylphenyl dithiocarbamate; and sulfur compounds.

The sulfur compounds include sulfurized organic compounds, include mono-
or polysulfide compositions, and dithiocarbamate containing compounds. The sulfur
compounds generally are characterized as di-, tri- or tetrasulfides. The sulfur
compounds include sulfurized oils, fatty acids or esters, olefins, terpenes, or Diels-
Alder adducts. U.S. Patents 3,926,822, 3,498,915, 4,119,549, 4,199,550,



carboxylic, am ne or Mannich dispersants. These di spersants are descri bed
above. (5) "Pol yneric dispersants" are interpolyners of

oi |l -sol ubi lizing mononers such as decyl nethacrylate, vinyl decyl ether and
hi gh nol ecul ar wei ght ol efins wi th nononmers containing polar substituents,
e.g., amnoal kyl acrylates or acrylam des and

pol y- (oxyet hyl ene) - substituted acryl ates. Polyneric dispersants include
esters of styrene-nmal ei ¢ anhydri de copol yners. Exanples thereof are
disclosed in the following U S. Patents: _33-

3, 329, 658, 3, 449, 250, 3, 519, 656, 3, 666, 730, 3, 687, 849, and 3, 702, 300.
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di-, tri- or tetrasulfides. The sulfur conpounds include sulfurized oils,

fatty acids ordithincarbamatsy amides, dithipgaehamic eghers apufur caupled dithierarbamateor

Patents 3, 926, 3 915, 4 4., . . .
P33, Tou. caitene Bl diiockuabiiey” meciliSedBinate contaning tery, amides
conpounds and andtdtiteis atd prepkded byt feactingre ditfiioeabamitt a2id or isalt ixereabigd with an
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compositions and methods of making the same. These patents are incorporated by

reference for such description. Examples of dithiocarbamate containing compositions
include the reaction product of dibutyl amine, carbon disulfide, and acrylamide; the
reaction product of diethylamine, carbon disulfide, and methylﬂ acrylate; and
methylene or phenylene coupled dibutyl dithiocarbamate.

Pour point depressants are an additive often included in the lubricating oils de-
scribed herein. Examples of useful pour point depressants are polymethacrylates;
polyacrylates; polyacrylamides; condensation products of haloparaffin waxes and
aromatic compounds; vinyl carboxylate polymers; and polymers of dialkylfumarates,
vinyl esters of fatty acids and alkyl vinyl ethers. Pour point depressants useful for
the purposes of this invention, techniques for their preparation and their uses are
described in U.S. Patents 2,387,501; 2,015,748; 2,655,479; 1,815,022; 2,191,498;
2,666,746; 2,721,877; 2,721,878, and 3,250,715 which are hereby incorporated by
reference for their relevant disclosures.

Antifoam agents are used to reduce or prevent the formation of stable foam.
Typical antifoam agénts include silicones or organic polymers. Additional antifoam



al ky|'ene- coupl ed dithi ocarbamates. The dithi ocarbamate containing esters,
‘am des, and ethers are prepared by reacting a dithiocarbamc acid or salt .
is reacted with an unsaturated am de, ether, or ester to formthe

di t hi ocar bamat e- cont ai ni ng conpounds. The dithi ocarbamate contai ni ng
conpositions may al so be al kyl ene, and sul fur coupl ed dithiocarbamtes. U.
S. Patents 1,726,647, 1,736,429, 2,599, 350, 3,876,550, 4,758,362, and
4,997,969 describe dithiocarbanate containing conpositions and net hods of
maki ng the sane. These patents are incorpggated by reference for such
description. Exanples of dithiocarbamate containing conpositions include
the reaction pom@usitions ardidesirbledani"Feam@s@d Alieats f bylelenant. KernerMogtes
the reaction product of diethylam ne, carbon disulfide, and nethyl

acryl ate; and Data Gprpovation, lﬁﬁéamaé%i%%b@’ed di butyl dithi ocar bamat e.

Pour poi nt depressants . KR f ' .uded | I ' [
oils de- scribed h Pelfoﬁi.’o ﬁ%ﬂﬁéfe%frg@gseﬁcgﬁu%rg%bﬂ o‘g)rl#& 5{5& %chgﬁkngﬁér@@
pol ynet hacryl &jrgsmic am@lon@an Yhissudtatespol yacryl ami des; condensation products
of hal oparaffin waxes and aromatic conEounds;‘ vi nyl carboxyl ate pol yners;
and pol yners of dial kyl fumarates, vinyEX Is of fatty acids and al kyl
vi nyl ethers. Pour |k S p '

i nvention, techni qulggh%?agﬁﬁgeﬁa%ggpgfgﬁoﬁ%oéﬁég t4tﬁ€i Y %%g}?g’?etﬂé 3ééucr| t[)’gd
in U S PatentBxampd81,.ibtdla SARIBV-4EBubAcAg, el fhixtired 15, 022; 2, 191, 498;
2,666, 746; 2,721,877, 2,721,878; and 3,250, 715 whi ch are hereby

I ncorporated by reference for their r cExamaple Ihi scl osur es. Ant i f oam

antifoam agents i nch i SePeatlIEYRRkee 1 WbREAR PO efnl BE e priue

-34- conposi tefoRsample ldagcan BAE I0lubFoatingCoib mixfurédgent s”, by Henry T.

Kerner (Noyes Data Corporation, 1976), Eages 125-162. The foll ow ng
exanples relate to lubricating conmposit tai ning the organi c anmoni um
t hi osul f at es. A

. . . . oht of ¢

| ubricant is prepar ecgegrylulbrﬁl(%?tﬁ%%elpﬁrneg b!%“%‘ifp"w’é“é‘ﬁt o¥ &’t%néég proo uec?xﬁgyct ©

Exanpl e 1 i nt cEzaSgE 1] aid 005 % obdibntyl hydrogeh phosphite into an SAE 80W-90 lubricating
oil mixture.

Example 1V
A lubricant is prepared as described in Example III except a SAE 10W-40
lubricating oil mixture is used in place of the SAE 80W-90 lubricating oil mixture.
Example V
A gear lubricant is prepare by incorporating 3% by weight the product of
Example 5, and 1.9% by weight of a zinc isopropyl, methylamyl dithiophosphate into
an SAE 80W-90 lubricating oil mixture.
Example VI
A lubricant is prepared as described in Bxample V except an SAE 10W-30
lubricating oil mixture is used in place of the SAE 80W-90 lubricating oil mixture.
Example VII
A gear lubricant is prepared by incorporating 5% of the product of Example
1, 0.75% of the product of Example P-3, 0.25% of oleylamine, 0.05% of a succinic
dispersant containing 40% 100 neutral mineral oil and 2.5% nitrogen and prepared
by reacting a polybutenyl (f'ln=950) substituted succinic anhydride with a

commercial polyamine having the equivalent structure of tetraethylene pentamine,



Exanpl e || A gear lubricant is prepared by incorporating 5.3% by

“Wwei ght of the product of Exanple 1 into an SAE 90 |ubricating oil m xture.
Exanmple 111 A gear lubricant is prepared by incorporating 6% by

wei ght of the product of Exanple 1, and 0.5% of dibutyl hydrogen phosphite

into an SAE 80W90 lubricating oil m xture.

Exanple IV A lubricant is prepared as described in Exanple I1]
except a SAE 10W40 |lubricating oil mxture is used in place of the SAE
80W 90 lubricating oil mxture. -35- Exanpl e
Vv A gear lubricant is prepare b |ncorporat|ng 3% by weight the

Sr oﬂuct hof hlﬂ_%%mfen Brmaldehydegua \hlevtg el and dimercapiothiasligzole, ma@%|
SAE 8OV 90
El(grrlpf)g ?/ISIO atfea Slﬂ %ﬁge %‘gﬁe@ﬁgﬁg‘é@é‘l{;ﬁ%ﬁt%&éaml e V except

an SAE 10W 30 Iubr| cat| ng oil m xturgxarﬁnlgs\em in place of the SAE 80W 90
| ubricating oil-mxture. ngle VI |

A. gear |ubricant i4 lpbdgaat e&jplbparbdl@&ﬂp@nbﬁd iy Example VHexpep dociA flOEkaﬂpl e

oo nre o HBRBAARE B rbko RIRGE L itee R AR/SAE Z8NEAL A REn, i W53 °

nitrogen and prepared by reacting a m,k%y_,gggmyl (WMh=950) substituted
succi nic anhydride with a commercial polyam ne having the equival ent

struct ur e of tetradthipricart sepreparehdy incorporating 3% by weight of the product of

- 35- . 1% of I d e .coupl h &n
di mer capt ot hi gg?é;ﬁlg | e ?59 %R' %ﬂh gcgﬁe ?ﬁ(tza#lg%lheygl)ednthmph{) %)hate
80W 90 | ubri cathlylhekinoatext lpf?ared using zinc oxide, 2-ethylhexanoic aEideTDdhez-Vl '

A lubricant is _prepared _as described in Exanple VI exceﬁg an SAE 10W 30
| ubri cating ofthylexyhdithipphospharic ap%laaéetnahertyh@hml%w % Wyr weight obiay

m xture. carboxylic acid derivative solubilizer preparkd BYRedttihg N, N-diethylethanol amine

with polybutylene succinic anhydride at a molar ratio of 1:1 wherein the polybutene

succinic anhydride contains a substituent derived from a polybutene polymer having
a number average molecular weight of about 1000; 1 percent by weight of a maleic
anhydride-styrene copolymer esterified with Cg3 and C,; alcohols and post-treated
with aminopropyl morpholine; 1% by weight of a sulfurized mixture of soybean oil
and a mixture of alpha-olefins having sixteen and eighteen carbon atoms; and 3% by
weight of a dithiocarbamate ester prepared by reacting dibutyl amine with carbon
disulfide and methyl acrylate into an oil mixture containing 50% 250 neutral mineral
oil and 50% 65 neutral mineral oil. )
Example X
A hydraulic fluid is prepared by mixing 0.5% by weight of the product of
Example 4; 0.1% by weight of a neutral calcium sulfonate; 0.02% by weight of
Tolad 370 demulsifier available commercially from Petrolite Chemical Company;
0.2% by weight of Ethyl Antioxidant 732; 0.01% by weight of tolytriazole; and 0.2%
by weight of the esterified maleic anhydride-styrene copolymer of Example IX into
a hydraulic base stock. 3 |
Example X1
An automatic transmission fluid is prepared by mixing 4% by weight of the
product of Example 8, 0.4% by weight of dibutyl hydrogen phosphite, 3% Alkylate



A lubricant is prepared by incorpordting 3% by weight of the product of
*Exanple 1; 2.4%by weight of a zinc di(2-ethyl hexyl)dithi ophosphat e- 2-

et hyl hexanoat e prepared using zinc oxide, 2-ethyl hexanoic acid, di(2-

et hyl hexyl ) di t hi ophosphoric acid and tri phenyl phosphite; 0.31 % by wei ght
of a carboxylic acid derivative solubilizer prepared by reacting

N, N- di et hyl et hanol am ne wi th pol ybutyl ene succinic anhydride at a nol ar
ratio of 1:1 wherein the pol ybutene succinic anhydride contains a
substituent derived from a pol ybutene pol3grer havi ng a nunber average

nol ecul ar wei ght of about 1000; 1 percent by weight of a nmaleic

anhydri de- st yA€16 (aQp? Inxﬂwula@ :vmghthn@dmd benzésiecavailable drom Monkamd Chemical and
post-treated w th _am nopropy holine; 1% by weight of a sulfuyrized

m xture of sdyBdar-dP b&nwelahtrrp&t esterifigd gn%lm& ahydEide-airens €PBAIBMAT &fd

ei ghteen car t . ared
by reacting g?%ut%/?qg{m%gwoﬁp h%}tfgéarr? g%ﬁtgﬁgﬁdﬁﬂ% igléﬁﬁ/ tgtrg@l tgo an
oil mxture cwaﬁlablalfrrgnﬂﬂﬁﬁté}ﬁchmw @b. intwmen Bxxon Dextydn IIEBESestoekt r al

m neral oil. Exanmpl e X A
hydraulic fluid is prepared by nixing 0.958%y wei ght of the product of

Exanpl e 4; 0.1% by r lsci ht

of Tolad 370 denul si ‘?Q{re l&@g@arn?g#{g l?olrlr%grlglmo;mf m@kﬁtsrgfl?ﬁ@r%uﬁgbﬁ

Conpany; 0. 2g’exmyall/yels@h1playedﬁh Ay aménhy sufficlentito B}?ﬁnc@ﬂx@d llétabgreuw @intposition
erified m

tolytriazol e; . 2% ht of thee
anhydri de- st yF‘é‘Eeg Vy%sreasgﬁﬁms%mw gQntaig WW&P%GP?’E‘“B&Q%“%?‘E?BR‘S

Exanpl e Xl re g
296Dy vei ght 874 (fiter” ABLE Wi TORAARE deplifle BroBeS CAmeY offaic
hydr ogen phos pmnioniug %mulﬁatentam generally present inan a.mount from about 0.5%, or from
-36- A-215 ( 237 | ecul | at ed benzene avail abl e

Monsant o ChenPe% ,Wejghl A))ége ﬁjgteg ﬁ@ é?laf‘laé"&?“l‘?ﬁpglt‘?:a{m“tr%%’
anhydri de- st Y,2R§ ab qj r &a tExarrpI e I X, 420 ppmof a silicon antifoam
agent and 250 ppmaaﬂ?or?g w ghdye avai l able from Morton Chenmical Co. into
an Exxon Dextron IIAE“Mwebjcbf thickeners can be used in the preparation of the greasespfease

this invention. The thickener is employed in an amount from about 0.5 to about 30
percent, and preferably from 3 to about 15 percent by weight of the total grease
composition. Including among the thickeners are alkali and alkaline earth metal soaps
of fatty acids and fatty materials having from about 12 to about 30 carbon atoms.
The metals are typified by sodium, lithium, calcium and barium. Examples of fatty
materials include stearic acid, hydroxystearic acid, stearin, oleic acid, palmitic acid,
myristic acid, cottonseed oil acids, and hydrogenated fish oils.’

Other thickeners include salt and salt-soap complexes, such as calcium
stearate-acetate (U.S. Patent 2,197,263), barium stearate-acetate (U.S. Patent
2,564,561), calcium stearate-caprylate-acetate complexes (U.S. Patent 2,999,066),
calcium salts and soaps of low-intermediate~ and high-molecular weight acids and of
nut oil acids, aluminum stearate, and aluminum complex thickeners. Useful
thickeners include hydrophilic clays which are treated with an ammonium compound
to render them hydrophobic. Typical ammonium compounds are tetraalkyl
ammonium chlorides. These clays are generally crystalline complex silicates. These
clays include bentonite, attapulgite, hectorite, illite, saponite, sepiolite, biotite,
vermiculite, zeolite clays and the like.



Where the lubricant is to be used in the formof a grease, the |ubricating
"oil generally is enployed in an anount sufficient to balance the total
grease conposition and, generally, the grease conpositions will contain
various quantities of thickeners and. other additive conponents to provide
desirable properties. The organic anmoniumthiosul fates are generally
present in an anmount from about 0.5 % or from about 1% by wei ght. The

t hi osul fates may be used in an anpbunt up to about 10% or to about 5 % by
wei ght . A wi de variety of thickeneB% can be used in the preparation
of the greases of this invention. The thickener is enployed in an anount
from about 0.5 to about 30 percent, akixamplfGrlably from 3 to about 15

t b i ght of the total i tiop. . | ncludi th
Phi Ckoners are al kB el 18 oReaeris OF dnbnbhatiae ' £4.pt "GriEhl,BF RERulcl er
fatty materi aiaﬁarhglgimmﬁmﬁﬂgk&s&%oh&»&@%u&@h&ﬂmmmrﬁtmm BAReGrak&! s

are typified by sodium Ilithium calciumand barium Exanples of fatty
materials include stearic acid, hydroBxampds Gc2 aci d, stearin, oleic acid,

rie T TR R Rispa s RGHERRAR BRfbE T Aeal S REFAIES e
as cal ci um SpRafal 6F BRARAES WSl it esbr e REIAE T ExaApIA

stearate-acetate (U. S. Patent 2,564,561), calcium
st ear at e- capr yigupeussfCompositionsnpl exes (U. S. Patent 2, 999, 066), calcium

| t d f i nt. di at e- and hi gh- nol.ecul o). ' d of
Pt oi 1 ac der - ai urbRdhteBBEA MR il Aol SRIIRIRAY sfirp el Pl Bl °
t hi ckeners i nphaidgewiily df RAKY drieCorgaray Amittnglin MibslfaGdisperydd br @iRscIVeDMI said

compound to render them hydrophobic. Typical ammonium conpounds are
tetraal kyl amfvesugphase. oThelsaterassdefuncgnal Suidsqarebein thecfofax ef sqlyfions;

T Tte, Saponttonicelf 3fpedioRfop, R SCRyBRAS i, Blrafl e frus i

l'ike. - Preferably, this aqueous phase is a continuous aqueous pha3€-although, in some
Example G 1 ,Arggease I's prepared by incorporating 4% by wei ght of
the product ofembodimperts, the agecous phase; Garm beradiseontigyousHiase. Petro Chem

Lithium 12 OH Base {{£2%Gueous compositions usually contain at least about 3% BY Gefgnf

water. Such aqueous compositions encompass both concentrates containing about
25% to about 80% by weight, preferably from about 40% to about 65% water; and
water-based functional fluids containing generally over about 80% by weight of
water. The concentrates generally contain less than about 50%, preferably less than
about 25 %, more preferably less than about 15%, and still more preferably less than
about 6% hydrocarbon oil. The water-based functional fluids generally contain less
than about 15%, preferably less than about 5%, and more preferably less than about
2% hydrocarbon oil. The thiosulfates aré generally present in the aqueous
compositions in an amount from about 0.2%, or about 0.5%, or about 0.75% up to
about 10%, or to about 5%, or to about 2.5% of the aqueous composition.

These concentrates and water-based functional fluids can optionally include
other conventional additives commonly employed in water-based functional fluids.

These other additives include surfactants; thickeners; oil-soluble, water-insoluble

functional additives such as antiwear agents, extreme pressure agents, dispersants,

etc.; and supplemental additives such as corrosion-inhibitors, shear stabilizing agents,



A grease is prepared as described in Exanple G 1 except 5 % by wei ght of
"the product of Exanple 5 is used in place of the product of Exanple 1.
Aqueous Conpositions The invention al so includes agueous :
conpositions characterized by an aqueous phase with at | east one organic
ammoni um t hi osul fate di spersed or dissolved in said aqueous phase. The
wat er - based functional fluids nay be in the formof solutions; or mcelle
di spersi ons or m croenul sions which appear to be true sol utions.
Preferably, this aqueous phase is a conti#38eus aqueous phase although, in
sonme enbodi nents, the agueous phase can be a discontinuous phase.

These aqueous badereides,i dyes, waleisofiensom tasion reaskingzagentsh @ntifoagoagsntsiand) the
wat er. Such agﬁgous conposi tions enconpass both concentrates containing
about 25%to Gut 80 % by weight, preferably from about 40%to about 65%

wat er; and wat er - bagRdsurfAb@hisaRR! ark Iuséfdﬁirp%taqlhemwfwnk Yf e inveR@stt 80
% by wei ght of water. The concentrates generally contain | ess than about

50% pr ef er ablopn bexy thereatioaise aniopByqonionie a5 aapbeENL type sManyi such purtrctants),
and still norepreferabl | ess.t han _abgut .6% hydr ocar 0il,, wkhe, .
oater: based t GiRarh HEf W KGR i MR A 5K, 56n A ACCHRn s Esisiers &
preferably | e%eté&?ﬂtsa,bmm, Nofth saneticaR EgitiohCheslishéd/by RREutdhedn Bivsion 2MC

hydr ocar bon oil . he thiosul fates are generally present in the aqueous

conposi ti ons iRublishiagdemi GleroRoelodew demzey, UrS.Abowhich isfigreby ineqrperated7Bys up

Theee_concen: rateeRe TR aisdtonds b UpRAGH” SPERE nhiBpRUBEHANIOPRIRULLE
ot her convent i Akglen@ggide tieged pecdwRiR, Yuchnadl siliend dkide tredted pherbls umt etholeae
fluids. These other additives include surfactants; thickeners;

oi I - sol ubl e, viide/prapylsmataxide blagk copalymersqaloohalss estersh sueh aselyrerol esigtit s,
extreme pressugg, 3000k R .os0hs ARl droxy Shines, B0 aRHR! CHRINAes 0 UbhiERs

such as. corrosion- ors, sne I Z1 ng age

-38- bact eri ci imelude djigdenevaxide treandd slikgiphenols] abldEsknegiadiyenider tientradenane
agents and the |ike The sourfact ants that are useful in_the aqueous

conposi tions off dmeon sech as Tritgn® Be109, aynilable: compmercially; Som: UniemCarbideo,

Aot e € L vmehoiaY oo ORI RSyl MBI ol MA° e Wbt
names ETHODUOMEEN® (polyethoxylated diamines), ETHOMEEN® (poly-
ethoxylated aliphatic amines), ETHOMID® (polyethoxylated amides), and ETHO-
QUAD (polyethoxylated quatémary ammonium chlorides); tall oil acids, sold under
the trade name Unitol DT/40 (available from Union Camp Corp); and the above
described hydroxyamines.

Among the useful anionic surfactant types are the widély known carboxylate
soaps, metal organosulfates, metal sulfonates, metal sulfonylcarboxylates, and metal
phosphates. Useful cationic surfactants include nitrogen compounds such as amine
oxides and the well-known quaternary ammonium salts. Amphoteric surfactants
include amino acid-type materials and similar types.

Surfactants are generally employed in effective amounts to aid in the dispersal
of the various additives, particularly in the functional additives discussed below of the
invention. Preferably, the concentrates can contain up to about 75% by weight, more
preferably from about 10% to about 75% by weight of one or more of these surfact-
ants. The water-based functional fluids can contain up to about 15% by weight, more



Det ergents”, 1981, North American Edition, published by MCutcheon
"Division, MC Publishing Co., d@en Rock, New Jersey, U S. A, which is hereby
i ncorporated by reference for its disclosures in this regard. Specific

noni oni ¢ surfactant types include al kyl ene oxi de treated products, such as
et hyl ene oxi de treated phenols and et hyl ene oxi de/ propyl ene oxi de bl ock
copol yners, al cohols, esters, such as glycerol esters, am nes, such as the
above hydroxy am nes, and am des. Exanples of surfactants include al kyl ene
oxi de treated al kyl phenols, sold comerci3-ly under the tradenane of
Triton[err] such as Triton[err] X-100, available commercially from Union
Car bi de Chemi praferdbdyrfaom; abouk 0x30%ttecabant A8% by aweighl ef fonenorAloore Gfichése
under the nanes_  ETHODUOVEEN err] (pol yet hoxyl ated di am nes), ETHOVEEN err ]
(pol y- et hoxyP.fSH St i phatic amines), ETHOM Dl err] (pol yet hoxyl at ed

am des), and ETHO p ; t ' C ' ;
tall oil acids, so?%%ér%%ga{%wﬁgﬁ%sqﬁi tﬁlgﬁjq%ﬁl’gf@gﬂ?gé/al agﬁ gédfgfrjgo%):
Uni on Canp Cothidkeningdagdnt alGienerallys chésbethickedingx ggenitsiecan be polysacoharides,t he
useful anionic tfactant types e the w dely. kno ar.boxyl at e, soaps,
netal or ganosmcf“gfr&, sgpﬁ%m %E%%,S“%Pahﬁm%feﬁgﬁ%%ﬁ“&%%?f }
nmetal phosph -cak&ﬁ(fg.r LA t + Il SrRRWds
such as am neﬂgifi des rlﬂdeﬂ?ﬁgél\;\ng? %EZ %%qﬁ%%@lﬁg%&g%rﬁr uﬁ]ﬁggles?s.
Anphot eri ¢ sunfoz¢obithese. Specificaxamplies of sich@umspare gemeagar | gian gums guimlagabic,

types. Surfactants are genetal l.y enplayed in effectiv mounts to
BT the o dgihdsRitedy xinBiyatn a0 e ther B eBUener Partals e ptaetiitken:
functional adgidd i fe38a ' [

concent rat es. S R ey R Rl B e ot
about 10% t o aknylestzsyonaervwolupte harho-cand interpalymersf oft anrylamidoalkant -sulfomates.

’ : ; ; o .
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about 0.05% to abouykeftR¥l Quicléﬁii@{a.%éhis RiRRde 'thdWakerO dispBANsie Teickioh pROdikts
O'ten the aqueous conpositions o his invention contain at |east one

t hi ckeni ng agdormeddbyrreactingat leastane hydrocarbyl-supstityad: mceinie dgid and/or anhydride
POl RCChar | oSt he HalefRal s e a5 S R B 6.0 0
synthetic thi gy 41 d2AbYaHBLE30,%r 18 6ol 28, Mout 18 cBfbon atoms, with at least one
water-dispersible amine terminated poly(oxyalkylene) or at least one water-dispersible
hydroxy-terminated polyoxyalkylene. Examples of water-dispersible amine-terminated
poly(oxyalkylene)s that are useful in accordance with the present invention are
disclosed in U.S. Patents 3,021,232; 3,108,011; 4,444,566; and Re 31,522. The
* disclosures of these patents are incorporated herein by reference. Water-dispersible
amine terminated poly(oxyalkylene)s that are useful are commercially available from
the Texaco Chemical Company under the trade name Jeffamine®, Water-dispersible
hydroxy-terminated polyoxyalkylenes are commercially available from BASF
Wyandotte Corporation under the tradename "Tetronic” and "Pluronic”. Useful hy-
droxy-terminated polyoxyalkylenes are disclosed in U.S. Patents 2,674,619 and

2,979,528, which are incorporated herein by reference.

| The reaction between the succinic acid and/or anhydride and the amine- or
hydroxy-terminated polyoxyalkylene is described in U.S. Patent 4,659,492 this patent
is incorporated herein by reference for its teachings with respect to the use of the



mor-€ of these. Specific exanples of such guns are gum agar, guar gum gum
"rarabic, algin, dextrans, xanthan gum and the |ike. A thickener can al so be
synthetic thicken- ing polyners. Representative of them are polyacryl ates,
pol yacryl am des, hydrolyzed vinyl esters, water-soluble honp- and

I nterpol yners of acryl am doal kane sul fonates and ot her conmononers such as
acrylonitrile, styrene and the I|ike. Preferred thickening agents

i nclude the water- dispersible reaction products formed by reacting at

| east one hydrocarbyl - substituted succi ni4d- aci d and/ or anhydri de wherein

t he hydrocarbyl group has from about 8, or about 12, or about 16, up to
about 40, or reastiabopiodse, oﬁrathydmmxhyl-zubstmnahtsuwnmarab!dn oat anhydride t #ndat

| east one water,- di soer5| bI e ne,.t nat ed pol y(oxyal kyl ene) or at | east
one wat er - di SPYEFRRYHFEN 5%W%d pol yoxyal kyl ene. Exanpl es of

wat er - di sper si bl e &ret RicKeR i€ forRdsthpy Al KmiRNR finkt2d g@gexymejwﬁe)l n

accordance with the present invention are disclosed in tents
3,021, 232; 3 thothickeningshdrtietisics ofrsdidRbickdénes2an b&'haha;ncsd bpsombmmg ittwidhs e

t ent t f t bl
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Wat er - di sper si bl e hydroxy-term nat ed”pol yoxyal kyl enes are conmercially
avai |l abl e fr dmil Bp&ferdylyridarntabo@ol:pdo abowtrd:nder t he tradenane "Tetronic"

d "Pl ' f ul d d. pol | kyl .are discl osed
"nUS Patents 2, DR thdRSkeed i spRel i HREUTRE SrRRE s e ShdRnS )

reference.  compositibn§ omﬁistmﬁﬂuaﬁt WORéh L5, ShCHidkehiePll geneRyQresnpyelai de
and the am ne- or hydr oxy-t erm nat ed pol yox al kyl ene is described in U S

Pat ent 4, 659, l¢9e oftip tpabatt70% byuwmghtppr@fm yhisemi abowt 208 tor abad 0% byt s

t hi th t toth f. t

300 T eact 1 oMeIBRLBLEE BResptay Bf ok By FNian, The g s Ariebly P ot 2
anhydri de andiehdh e/rahgé 6F fainSoROl . § foteydotit/1 0% B - weight reféihwy fedift about
t hi ckener is formed using an am ne-term nated pol y(oxyal’ﬁé@gne) t he

t hi Ckeﬂl ng f:h&%a@t@ollbﬁ%cby veighs iofl thenfuariional fluds ofdhe Hven by conbi ni ng
used. the wei gt r R SunshiofnARSe el G ARG be iCIGRa e BlfcclE IR BED

of from about tybidalliyoofi6lble, water-insoluble additives which function in conventional

oil-based systems as extreme pressure agents, anti-wear agents, load-carrying agents,

dispersants, friction modifiers, lubricity agents, etc. They can also function as
anti-slip agents, film formers and friction modifiers. As is well known, such
additives can function in two or more of the above-mentioned ways; for example,
extreme pressure agents often function as load-carrying agents. '

The term "oil-soluble, water-insoluble functional additive” refers to a
functional additive which is not soluble in water above a level of about 1 gram per
100 parts of water at 25°C, but is soluble in mineral oil to the extent of at least 1
gram per liter at 25°C. These functional additives may also include certain solid
lubricants such as graphite, molybdenum disuifide and polytetrafluoroethylene and
related solid polymers. These functional additives can also include frictional polymer
formers, which form materials which are dispersed in a liquid and are believed to
polymerize under operating conditions. A specific example of such materials is
dilinoleic acid and ethylene glycol combinations which can form a polyester frictional
polymer film. These materials are known to the art and descriptions of them are



5:1, preferably fromabout 1:1 to about 3:1. Typical ly, the
*thickener is present in a thickening anount in the agueous conpositions of
this invention. Wien used, the thickener is generally present at a | evel of
up to about 70% by wei ght, preferably from about 20%to about 50% by wei ght
of the concentrates of the invention. The thickener is preferably present
at a level in the range of fromabout 1.5 %to about 10% by wei ght,
preferably from about 3% to about 6% by weight of the functional fluids of
the invention. The functional add4i-i ves that nmay al so be included

I n the agueous systens are typically oil-soluble, water-insoluble additives
whi ch functi diound fmmxampleonalthm;durﬂﬂé’é’deay,s’blelmna%,egageer&éQfB%ssmd éWest

modi 1 er o, 1 SRR, SoRlDid e APRIaOR S 065 TSP SASuaeR P hEby
agents, filmf g&ﬁst RecPfl 4 Elchtd 86} Rl iTons A0 el —

addltlves can n two or nore ove- nent1 dned ways,; for
exanpl e, extrene prepsisalhethesefunetioniat additivesare bmovasrﬂeuﬁ«brannmgliahg ofigegane .

The term” 0|I- | ubl e, wate msolu%@e tunc l—f*‘ tive' refers to a

funct i onal _adtiiyBAQSRES; ROTE OF SATORRYES f“ﬁ S AHSVesaT v e oéé‘ea?B@ﬁt 1

gram per 100 yggaF%s&f 1d"@1tl-%5.seﬁtﬂu?x§s[ dil@de@éﬁbeflsabﬁ%.um e in mneral oil to
t

t he extent of east 1 gramper liter at 25[err]C These functional
addi tives may al soMang| suth (fmchahai sddmwbs hrebknownt © dbelarts §oaptkample,

nol ybdenum di | f.ide a tet oroeth | enge, a rel ate lid
SRl I A RATID AR A R g el e&ﬁ\eﬁavmr
formers, whi chyddNofBthfy irvestiod afd (el tH 2RAVEREs iR Pettdieth ACREfis

bel i eved to polynerize under operating conditions. A specific exa e of
such mat eri al Refigingdij Yoluoied, @da@dwhmuJeMnﬂeaaenmmmcthshm,.m Yark,ch

£5" e art * andRE b 1 RSy S0 i dpR of Bhhlcl Fothioty
-41- found, WuR&aPPKEontdEdifiéh, 181F sla?énce YaBhishersYNew & ofl, 19679 age3985 &92,

and West- Gernman Published Patent Application 2,339 065. These di scl osures
are hereby i néet. p&Labre@nbﬁxddmNesr"dncM WorRamhey,quuesamConmmﬁont Pack Ridge,

Totl o am nivLaltS-Ar SYRLHE SRR AR B GomET ol By P

acids whi ch afnget NE7iSaRes SCO! @Evélﬁﬁi,séﬂﬁ), U.S.A. These references are hereby

incorporated by reference for their disclosures of functional additives useful in the

compositions of this invention.

The functional additive can also be a film former such as a synthetic or natural
latex or emulsion thereof in water. Such latexes include natural rubber latexes and
polystyrene-butadienes synthetic latex. N

The functional additive can also be an anti-chatter or anti-squawk agent.
Examples of the former are the amide-metal dithiophosphate combinations such as
disclosed in West German Patent 1,109,302; amine salt- azomethene combinations
such as disclosed in British Patent Specification 893,977; or amine dithiophosphate
such as disclosed in U.S. Patent 3,002,014. Examples of anti-squawk agents are
N-acyl-sarcosines and derivatives thereof such as disclosed in U.S. Patents 3,156,652
and 3,156,653; sulfurized fatty acids and esteré thereof such as disclosed in U.S.
Patents 2,913,415 and 2,982,734; and esters of dimerized fatty acids such as
disclosed in U.S. Patent 3,039,967, The above-cited patents are incorporated herein

by reference for their disclosure to anti-chatter and anti-squawk agents.



type as used in oil-based fluids and are described above. Many such
"functional additives are known to the art. For exanple, descriptions of
addi tives useful in conventional oil-based systens and in the aqueous
systens of this invention are found in "Advances in Petrol eum Chem stry and
Refining"”, Volume 8, edited by John J. MKetta, |Interscience Publishers,
New York, 1963, pages 31-38 inclusive; Kirk-OQhnmer "Encycl opedi a of

Chem cal Technol ogy", Volunme 12, Second Edition, Interscience Publishers,
New York, 1967, page 575 et seq.; "Lubricgnt Additives" by MW Ranney,
Noyes Data Corporation, Park Ridge, N.J., US A, 1973; and "Lubricant

Addi tives" by C V. Tﬁﬁa&llyi;l ¢iey fuacibnk iﬁdltﬁm is bresél'rh&n kdandtionidly effecioe amount.
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acids (e.g., 4-tertiarybutyl benzoic acid), neutralized naphthenic acids and neutralized
hydrocarbyl sulfonates. Particularly useful amines include the alkanolamines such as

ethanolamine, diethanolamine.

The aqueous systems of the present invention can also include at least one
bactericide. Such bactericides are well known to those of skill in the art and specific
examples can be found in the aforementioned McCutcheon publication “Functional
Materials" under the heading " Antimicrobials” on pages 9-20 thereof. This disclosure
is hereby incorporated by reference as it relates to suitable bactericides for use in the
aqueous compositions or systems of this invention.

The aqueous systems of the present invention can also include such other
materials as dyes, e.g., an acid green dye; water softeners, e.g., ethylene-
diaminetetraacetate sodium salt or nitrilotriacetic acid; odor masking agents, e.g.,
citronella, oil of lemon; antifreeze additive, e.g., ethylene glycol and analogous

polyoxyalkylene polyols; and antifoamants, such as the well-known silicone
antifoamant agents.



i nhiybitor for corrosion of either ferrous or non-ferrous netals or both.
"The inhibitor can be organic or inorganic in nature. Included are those
described in "Protective Coatings for Metals" by Buns and Bradl ey, Reinhold
Publ i shing Corporation, Second Edition, Chapter 13, pages 596-605, the

di scl osure of which relative to inhibitors are hereby incorporated by
reference. Specific exanples of useful inorganic inhibitors include alkali
nmetal nitrites, sodiumdi- and tripol yphosphate, potassium and di potassium
phosphate, al kali netal borate and m xturg% of the sane. Specific exanples
of -organi c inhibitors include hydrocarbyl am ne and hydroxy-substituted
thr o;:]ar byl a(T EedDBoussigmi bé;hqaec'?]ud mmmiﬁmds,anduodmliamem:u?ﬁ aquenesl systems
phosphat es and hydyocar phos te esters, neut iz atty. acj ds,
neutral i zed a?f&%&%"cUéar%?éwv‘i, 7a€91d§‘°{eé‘? Q!CPfR?I%‘EﬁE gvaﬁgbﬂwﬁﬁ%ﬁﬁg‘es‘g& d),
neutralized ’E’fpﬁ#n;'%ﬁ ' ' j : Sl fonat es.
Particularly usetu &a%ﬂg%sﬁorﬁﬁgggsmﬁﬁtigﬁ%%#ﬁ%ﬁ uscthag's et hanol am ne,
di et hanol am ne. The aqueous Exasmnples I¥iXHhe present invention can

al so include at leﬁ'ﬁt ?(ﬂ}te bacterici de. Such bactericides ar.e, weLI known to
those of skill in thefollawinggxamples yeate 1OAQURMNSLOMPOSITGRS ¢ORiMFIng the prganic

head ng * Ant | Aot IEARIRNY, T58exafipiey WA hlcparE by fRiERd ficSconiitElis i3,
i ncor por at ed hymogdérizeznce as it relates to suitable bactericides for use in

the aqueous conpositions or systigs of thig inventi Ok-o m;ége aqueous
systens of the present invention n al so i g&l ude suckot her rials as

dyes, e.g., afo@nktirdRRRAWR Walsglgsoftengyyp e.9., saidyl ene- s40
di am netetraacetate sodiumsalt or nitrilotriacetic acid; odor masking
agents, e.g., Watetronel l a, oil of 40dhon; ant4ft eeze addilive, e.49.0

et hyl ene gl ycql and anal g s pol yoxyal kyl ene pol yols; and antifoanmants,
such as the m&eﬁwgﬁ’tl (}gone anti f oamant agents.
-43- pditindethanplaming, eous conpositi ons and conponents of aqueous

systems occur §ad g polybutemylent 4, 707, 301, herein incorporated by reference
for its di scl dMneS¥)-substbated conpositions and conponents of aqueous

conposi ti ons. succinic anhydride 3.0 3Bxanpl es BX X | 3.5
| Product of Example 1 0.75 1.5 - -

Product of Example 3 - - 1.0 0.9

(NH,),HPO, 0.5 0.5 _ 0.5 0.5

While the invention has been explained in relation to its preferred embodi-
ments, it is to be understood that various modifications thereof will become apparent
to those skilled in the art upon reading the specification. Therefore, it is to be
understood that the invention disclosed herein is intended to cover such modifications

as fall within the scope of the appended claims.



The foll ow ng exanples relate to aqueous conpositions containing the
organic ammnium thi.osul fates. The exanpl es are prepared by m xing the

conponentn ”i honogeni zer. X
ral mneral oil 54.0 54.0 54.0
54.0 V\ater” ’m'mﬁm, ﬁm 40.0 40.0 40.0 40.0
Reacti on product of dfethylethanolan1ne and a pol ybutenyl - (W
=950) - substi tuted succi ni ¢ anhydri de - 44 3.0 3.
3.5 Product of Exanple 1 0.75 1.5 Product of Exampl e 3
1.0 0.9 (NHerr])[err]HP( er 0.5 0.
0.5 0.5 Wil e the |H@%%pron has been explained in
relation to its preferred enbodi- nents, it is to be understood that
various nodificatipns tﬂ%&@gswll L p&w;gl@gogahg{g aﬁneuﬁ'gcb%e afikbii ed in the
art upon reading the s peC|f|cat|on Therefore under st ood t hat
t he inventi ontU8¥$€31934d Vhseasifyi sandt(@idan PEEQ&&Qeﬁm@Rﬁéﬁmnﬁkﬁqsﬂéﬁﬂﬁaons as
fall wthin tjievseare tgaé tl'ﬂSrf&Q@ﬂéje‘éoﬁﬂ)@hﬂon is free of added lead
- 44 - Al V5 1. A conposition
conpri si ng a‘??&ﬁI’SPndasrmunt of an oil of lubricating viscosity, and (A) an
organi ¢ ammoni um tj osufiicicémposition of claim 1 wherein the organic ammonium

thiosulfate (A) contains from about 4 to about 30 carbon atoms.

0
5

3.  The composition of either of claims 1 and 2 wherein the
organic ammonium thiosulfate (A} is a tertiary aliphatic primary
ammonium thiosulfate.

4. The composition of claim 3 wherein the organic ammonium
thiosulfate (A) is selected from a tertiary octyl, a tertiary decyl,
a tertiary dodecyl, a tertiary tetradecyl, a tertiary hexadecyl, or
a tertiary octadecyl primary ammonium thiosulfate.

5. The composition of either of claims 1 and 2 wherein the
organic ammonium thiosulfate (AR} is an ether organic ammonium
thiosulfate.

6. The composition of any preceding claim further
comprising (B) a phosphorus or boron antiwear/extreme pressure
agent.

7. The composition of claim 6 wherein (B) is selected from
a metal dithiophosphate, a phosphoric acid ester or. salt thereof,
a trihydrocarbyl phosphate, a phosphite, a phosphorus-containing
carboxylic ester, ether, or anide, a borated dispersant, an alkali
metal or a mixed alkali metal, alkaline earth metal borate, a
borated overbased compound, a borated phospholipid, and a borate
ester.

8. The compbsition of either of claims 6 and 7 wherein (B)
is a borated dispersant and the lubricating composition contains up
to about 2% by weight of the horated dispersant.

9. The composition of any preceding claim wherein the
composition is a gear oil.



provi ded the tubrieati-ng-conposition is free of added | ead conpounds.

2. The i f claiml wherein the organic ammoni umthi osul fate
(A) cont zﬂﬂﬁ'ﬂ%rﬂ&ﬂﬂﬂﬂﬁpo about 30 carbon atons. 3. The
conposition af i sofi®tlainms 1 and 2 wherein the organic amonium -
thiosulfate (A) is a tertiary aliphatic primary amoni um thiosulfate.

4, The conposition of claim3 wherein the organi c amoni umthiosul fate

(A) is selected froma tertiary octyl,. gstertiary decyl, a tertiary
dodecyl, a tertiary tetradecyl, a tertiary hexadecyl, or a tertiary

octadecyl primary @IMOMALERIebLO Fuhétonal £luid cOmprisiddRatd)R@Shidaaic Of
either of clains 1 agﬁ}zﬁqﬁ%erei n the orﬁani ¢ ammoniumthiosulfate (A) is an
et her organi C™EANDH LIS+ 4p¢G an emulsigler. rho composition of  any
precedi ng claim Xlurt hergreasyprdompos] ti&) comphisimgoanioidr obdubhicating
antiwear/extr, LeSSUe .. . . nMPQSI f400 .0t claim6
sherein (B Fasgerisdy (it af 9fdic ampont F%iﬂg‘gg% %t’ea?l%aHp))h%stgh%]'fe\n&“%ci d
ester or sal tageher @gpvided théyldboteatiny ¢impophtiton, is frleesphiatided dead
phosphor us- c%;ng{,lﬂ{ )ag carboxylic ester, ether, or a[err]ide, a borated

di spersant, an aﬁi metal or a mxed alkali netal, alkaline earth netal
borate, a borated overbased conpound, a borated phospholipid, and a borate

ester. 8. The conposition of either of claims 6 and 7 wherein (B)
is a borated di spersant and the lubricating conposition contains up to
about 2% by wei ght of the borated di spersant. 9. The conposition

of any preceding claimwherein the conposition is a gear oil.
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10! An aqueous functional fluid conprising water, an organi c amoni um
thiosul fate, and an enulsifier. 11. A grease conposition conprising
an oil of lubricating viscosity, (A) an organic amoniumthiosulf ate, and
(B) a thickening agent, provided the |ubricating conposition is free of
added | ead conpounds.
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ABSTRACT

- LUBRICATING COMPOSITIONS, GREASES, AQUEOUS FLUIDS
CONTAINING ORGANIC AMMONIUM THIOSULFATES

This invention relates to a composition comprising a major amount of an oil
of lubricating viscosity, and (A) an organic ammonium thiosulfate. The lubricating
composition is either free of added lead containing compounds or additionally
contains (B) a phosphorus or boron anﬁww/extretﬁe pressure agent, or both. The
invention also includes greases and aqueous fluids containing organic ammonium

thiosulfates. These compositions have improved antiwear, antiweld, extreme pressure
and/or friction properties.



