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WD 2004/ 070081 PCT/ US2004/ 002886 METHOD AND
COVPCSI TI ON FOR CREATI ON OF CONVERSI ON SURFACE

wRedoaa@8Appl i cati ons [ 0001] This patent appl iPEr/US2004/002886

clainms priority to U. S. Provisional Patent Application
5 Serial No. 60/443,995 filed on January 31, 2003, and
U.S. Provisional Patent Application Serial No.

60/ 480,672 filed on June 23, 2003, which are

i ncorporated b reference in their entirety.

Techni cal METHON ANRCONRESTEHONISOR CREATION ent
i nvention rel ates j of net al
conversion 10 sur E(‘Qgﬁ%ﬁz&gg}l\i sgﬁﬂa’{féﬂt he creation
of a phosphate-netal chem sorbed | ayer for iron and

[ U, num. arts as well as to other netal substrates
g%lﬁg%mm ng a conversion surface. Background
of the Invention [0003] The creation of an
j0001]- Phis ppteat eppliontier slamis pricritide U.S. Rroewwiviiab PateaiaApplication
15, surface t exNi bits_hi gh y ricj non
S G 2881005 P osmdt 30 2L ol 15 P Mol aten
APSYatish 9%@%&.36@4%6@?1‘1166% RBE ©3 030031 §BfhOfre incorporated by
equl pnent traditionally is acconplished through a
pefvephan theimmgptibety.h process. This bath also typically
includes the elenent of zinc in order to optimze the

TxobaiesbField afeheBiveniion of t he phosphate onto the
surface of the itemof interest. Wiile the use of a

rocess is practical for 20 cpat,in rt.icul ar .
b Py Sp5Re Phfh ofBles; Sefiyr B e isbP Rl frgnversion
Kb @C en bérticOlah ahWicsRtiex RO SGhokshatd el @ABM1sEsbell &yer for iron
bath process requires that the parts to be treated be

afids alssantyh epirisn ab madk ag do ratber yetal hwbeloates sapabloob4prming a
U. S‘r PatsﬁrB}tcel\lo. 5,540, 788 issued to DeFal co teaches a
Crﬂnggglggl PC%r eat i ng an iron-phosphorus surface

hr ough .t f rnqtion of a conversion surface on iron
é%iggggﬂﬁgﬁggiﬁglﬁgiivering t he phosphati zi ng conpound
in a lubricating fluid. This nethod includes the

[0003Tel heD Bre@fiord of @R ViediB pisphats fcageertion Guffaéeis kiown to create a
i ron/ phosphate surface anto conpl eted machi ner

wigehewt exibite bighodiytlpbrcitaamens otier dynelds C%rﬁ%%wg# the iron-
%ﬂg@ 1t 5&%}%&@ st ce'd&{ h foft YR G10piEASLT Equigidént traditionally is

ositiron disclose
accomplished through a phosphatizing bath process. This bath also typically includes

the element of zinc in order to optimize the process of deposition of the phosphate
onto the surface of the item of interest. While the use of a bath process is practical for
coating particular types of parts or pieces, i.e. large items where the surface is
otherwise exposed to the elements, the bath process requires that the parts to be

treated be disassembled in order to receive the coating.

[0004] U.S. Patent No. 5,540,788 issued to DeFalco teaches a process for creating an
iron-phosphorus surface through the formation of a conversion surface on irc;n
substrates by delivering the phosphatizing compound in a lubricating fluid. This
method includes the formation of a conversion surface to create the iron/phosphate
surface onto completed machinery engines. The composition can be introduced

through the lubricating oil into a running engine. The composition disclosed includes
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the reactive NH2 groups produces the reactive NH
groups as a result of the highly exotherm c reaction
that is described. Testing indicates that the sane
compounds that act as a source of reactive NH2 groups
in the 5 above reaction do. not prqduce reactive

. N2
g® 6eBse QhBRSPRPHG asidnan plkgld metal hydrox etfiné"r%S@'F?Fc%}_‘flzeﬁ%%"e NH2
: . ! . :

(PR Rl 6Bt R0 RR N THRS3RNE, Wi it
dgmops het asufhof dreahighty eXtthemspeeadtion thehesridssariped. Testing

results frogmthe highly exotherm c reaction. de | bed .

| Fotopies i e e eReEpRUNCS 7 Bt SROHBE Y TPRAY O NI Sroups in the
PRY6vE CRlac RN Aot 8N SHrofudeaydapive NiIg h%f@ﬁbsf amdbt différeht Shysical
10 production of free ammonia. Wen the phosphan ds
ceondliticas esinviet they Hellbwhba idiffaremnreactioni pathi nThaecastiye AEI2 groups

CoRIRRRR, e SOPF OB RSB I Bhhgh "o i

PORsIR eet@Bt RoMi M Bighlst afaBGniA\teadiios Nddgsiikd: & the DeFalco
create the desired conversion surface on iron_as_wel|

apateign It isralsourpterbthat the nhysinalrcenditiopngf haying g high pH results in the

SpegGi . .
SR QUL BROLIL AL SABEABHEN SHAR W e ubsicaion
phegiRRorids o ringing] ng hosphiatgirom convarskubstirfateespacific to this
include the use of zinc. It would be advantageous to
CPUBPSIPICHa UeHedct  ve conposition that, when

contacted with a netal substrate or part, would create

a - I ' s I

2005 RAABE MRS qfAYSNR Ahaibi 6Randcs P ReR Bred to create
cthe\desissdogon2ersmh surfoce eurbmes welltas noudferrdis metals, each resulting in

advant.ageo if.this conpositign we | for ihe
rpaEy omige il pRiRosbadbtdtseMash oy tPh fhitRgd on the
a3 &RBNIBH D 8l ﬁ%ﬁ}%lﬁﬁfﬁs—cdﬂtaiﬂfﬁ@q@aﬁr%eorpﬁéﬁ bibdtratet ¥nd include the use
advant ageous i f this conposition were useful for the

cofhzige.s iliowowlfl beaddyantagenus e fezasbse cosiefigaiiviycempaenitinanthat, when

al | Lt . would. b dvant ageous reat.e .
CEOATE o APl SRR T PPE S et b Pre gppca ggnversion
t fiatacBas Woulll B8 2a0eithicdue iftthidfcorfpobitibs inferd Wsefiviefor dasdnversion
dry. It woul d _be advantageous to include a nethod of

d@ily iror spyface. t Hi wowldrsoadventsgequs if s sampesitign ygere useful for the
c S : . _

NG AR BEBIRE Pk 858y Btce. 1 woud
ebé opdrEciilarly aéwineadeony (vl cvnipokitionouae usefb dorethessonversion of

parti cul ar al um num conponent s ar? nu roua. Such
eflpprnu gyrfaces, mcluding aluminum alloys. It would be advantageous to create a

conversion surface that is resistant to corrosion and that has a high coefficient of
lubricity even when dry. It would be advantageous to include a method of delivering
this composition to the parts to be converted without disassembly of the pieces to be

coated.

[0006] In addition to ferrous components, efforts to create improved non-ferrous
components, in particular aluminum components, are numerous. Such efforts to
create improved aluminum components, such as 2-cycle engines commonly found in

snow mobiles, lawn mowers, weed-trimmers, mopeds, outboard motors, ATVs, dirt

2
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dirt 2 W 2004/070081 PCT/ US2004/ 002886 bi kes, chain
saws and the like, have typically focused on the
conposition of the alumnumalloy as opposed to the
creation of a conversion surface. For exanple, a

dj stinct.silicon:alumnumalloy conposition.is .
abe oBaiy PV A T ey s, Oals Tgged o8 e coppmpsition of the
F ARIRH taﬂoﬁ Lo BBpésed N ViR Heaibrsloe dortversaidn Birfitd) atdr Qkample, a
for strength, such 5 as the conposition discussed in

Ulisting sigan-sBrninpuoGdipy composien s dasslfisad &1 Ulse PatestNof 6,419,769.

the . [ li.catian re pften e

<o LaB Gy AR SILEEH IR b8 Eaeh 50 el Ry gy, for ssspeh. sueh
day the golapdsisaagiecussedind.S! £agks53n addi ti onal

difficulties related to condensation and resulting

corrosion. Corraosion inhibitors are often added to
alP90dl Trpcyelgpsengnesyi becpess of . the otypisabaprligatienpupse often used

: in i e [ i.n [ Ofir1ck FG .
PopRLEDY RGO HRPHEE R thu? dow Pt biEhsbn. - This
hiegds fto | atdgtonehgtifficibiiesi miatedz éo veadensations gmdevesnitmg corrosion.

tal -to-netal contact pravi.de rotecti on agai nst
F oot R o men 2o fin BT S S o EEMEY on ar 6
hi gh, two-cycle notors | ose power and torque. The
aJ0a 08NN R SinCN B yeshiRaed ihdIdB A @dkricaiss 6AUSLIMRcity of the engine.
increase in friction. Various 15 proprietary )
| T lubsieating @l issseleated forkigh ifilmrstength do iminigniz¢wentar Kes prevents
fllgﬁ%g-}c}éoﬁ{raggéoo ecé % rﬂ%!b\_ll %g%r fc?\%t?oé)s Ea]ggﬁ%g{%t&)s:jgrg scuffing. When
| tehpbbfainirys bﬁ%ﬁelﬁﬁaﬁ WfeeBighO vt €y el i tbrsdbss3 pOwér ﬁlﬁﬁﬁ)rgﬂe. The
and is a benchmark for erformance. [0009] The fiel ]
oflumiyam Pastens expang| Be hent e wuse apzivgregse pn friction.  Various

. J : ugr.i .
A4 EBRaARE O hle el hBARER dnle e BARELHRBE o improve
pedrfonmameecat lafh dpetating aamperbtmresal TheradBTV 10f486Bdenrtycle motor
engi.nes, serve many roles, including those of.

PHBUFIEN ST dRAeEigRARKIIe ARG PRt Cp?ééger i @l isyp penchmark for
Remsh@n of contam nants. In an effort to inprove

[‘ubricity, various synthetic oils and vari ous

addi ti ves have been investigated. Numerous

cloA09]rEhd figld obfutsicaniitettinologytie claririsrezel dora meyasemdiig search for

for 25 i

reased | ubricity,.. Further additives have
AR RO R e R P AN AE R s Flrormance of
Uubricdi@d Rt alBndfgerSOmatss! @sime, seridMarapl10les, mdkldeng those of
lubricant. U S. Patent _ i )
providing detergency, antioxidant properties, and suspension of contaminants. In an
effort to improve lubricity, various synthetic oils and various additives have been
investigated. Numerous combinations of synthetic esters have been measured for
increased lubricity. Further additives have also been proposed to reduce wear. One
example is U.S. Patent 6,242,394 disclosing a two-stroke cycle lubricant. U.S. Patent
No. 6,172,013 discloses lubricating oil compositions having enhanced friction
coefficient and wear properties through the use of additives of molybdenum and
diesters of aliphatic or aromatic dicarboxylic acids. Adducts of glyoxylic acids and

phenols are known. For example, U.S. Pat. No. 5,281,346, Adams, discloses a two-



No. 6,172,013 discloses |lubricating oil conpositions
havi ng enhanced friction coefficient and wear
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and diesters of aliphatic or aromatic di carboxylic
aci ds. Adducts of glyoxylic acids and 30 phenols are
known. For exanple, U S. Pat. No. 5,281, 346, Adans,
di scl oses a two- 3 WD 2004/ 070081 PCT/ US2004/ 002886

cycl e engi Jubrlcant co S|n alkal | kal i ne .
L et Mutsfi SRR s g o el Gkt B of Grboxyic
[ 894Q}ic ¥agé ous fornms of phosphate- cont ai ni ng

subst ances have been investigated to create the

desired | ubricant or surface, each

P83 Pin¥ erdausolerms if gosbBisteontrning SUbstNegs have beea mvestlgated to
SRS MBS S GRTOBHhAC et MR ppgince routin

diepospedifio saffatdeomposifibiomitlr aniquiaichirgtetisidsi NYlah efforts have
i ron subs rates, and _jnclude the use. of zinc. |t

biocued i thg denpsition of thaphospherps pondpining qogling on iron SBbktfates and
COPRAS thb Ofset B?tzu)ﬂpu' H w608t G adbhRsRIEE %o ”@Hegtje a cos (ejffectlve
conversion surface on a non-ferrous urface
bevnagbe ivnelyaouslt oreateeaple sphqjhmaqndi abaversiba Isunfmw\mr B no:mferrous
an .al um num a

[ It Id b
ANVHIR alotLC PF S TRiRen oy 2 Blfardes Tatial Ephvpision surface on

C&?ﬁhﬁ%&ﬁ‘ allf\PerSt. "R wRIulPBY hdvihiakBodsnt BReERiveRibn dukface could
woul d be advantageous to create a conversion surface

obe tivated| amntheumngald aypahgibile intperationl ditiwptébe afivgntageous to
| ubricit efficiency tr [or em sSion

cSREp & Sohvettas, FisBE on bk R dglRCA iR} Tt it imrpre arv
Ofubeeity, \é‘i"ﬁélsﬂzyt Btrén%l@ ARESH Bin@RiohCoinfie]. P& #sulll bebfivantageous to
converted w t hout di sassenbly of the pieces to be

cigludel 2 methogaf delbeeriaghig tca@@@ﬂaom &0 Beappets to be converted without

CHRRESYPLR0, A0 PILDRY s Bl BRS8NI R, g, e

Imﬁp&ﬁﬁnmﬂmmdd asdas dofelhiessnes ef ul for the
creation of phosphorus-containing conversion surfaces

oSuiRbAl ofGRIRRERHG:S. The 20 conposition of the
inventron is useful to create a thin layer on netal
surfaces. [0012] The invention includes a

plﬂethbwr@ewt HPISPRRP dedlides orprerasttionsi 4y metjods peseful for the
[ FLA1dR0d nglgﬁ hYRk %B ml%:w BSilveRfdn Elﬂf?fac@§ oﬁ%@t‘aﬂ ehhfordnts. The

an I nter , Where is a cation.
[ nkidRibn off ‘iﬂeZHP@moass wafinl tasreatemetﬁurshwxsardnslahmﬁdes
herein are also called salt conmponents. The cationic

f.th I nen
p[%Oii]o’Ph 0 1ntver?t16c’na }ncfu% one thosphorus -containing solution containing

[Y]H,PO., [Y],HPO,, and water or other solvent as components of an intermediate
solution, where Y is a cation. [Y]H;POs, [Y];HPO, as well as other salts discussed
herein are also called salt components. The cationic portion of the salt components
can be any cation, with potassium being a preferred cation. In this case, the preferred
components would be KH,PO4, K,HPO,, and water. The intermediate solution is
mixed with a carrier fluid. The carrier fluid is any fluid that is operable to maintain
the salts in at least a partially dispersed state within the carrier fluid. Water or other
solvents used in the intermediate solution are then largely driven off such that the salts

remain in at least a partially dispersed and/or partially dissolved state in the carrier
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cation. In this case, the preferred conponents would

wheookaeed, K2HPO4, and water. The i nternmedi at BCT/US2004/002886

solution is mxed with a carrier fluid. The carrier
fluid is any fluid that is operable to maintain the
salts in at least a partially dispersed state within
the carrier fluid. Water or other solvents used in

t ter te sol.uti on ar.e the ar ge driven off

LG B SO RE DSt it nSytight, 3o e ShanfSnk npsphorus-
ddo‘hﬁﬁlﬁlﬁ@%ﬁﬂ@ﬁ géﬂable&b kyeatd aS%g Bale-$icddi9a 6jré9 ohr!temetal substrate
carrier 4 WD 2004/070081 PCT/ 2 04/ 00288

cwhett the phesphuspieotaiing srludemismipcsé iuedrgart wnhethe metal sub strate.
resul ting phosphorus- contai ning solution is operable

| PofsicA! eg%pﬁ% § ﬁ?&&%cﬁc h&leod Y % té’?xeath@%‘iﬁhl %ngt&aé?oup 1A

ent orus-contal ni ng

céerheants. V\W}hllet tiehopibgghosiv be&idsahaze bé@ﬂﬂadcrlbetgr thldpm&)léntlon also
pre rred cations for the salts are the alkali neta
%QY&OR%Q ogifreptids, WWaich eats, thsoptnsiepsrsr pralogs @ad therefore

%Yﬁa@@%rbﬂjﬁﬁpé Lﬁ’iﬁgentttg %rﬂlﬁﬂlﬁfggh&'ﬁ:e%ﬂo t o aﬁﬁﬁt through the

pyr ophosphori c whi ¢ con ense
gndcash dp efoadensedibei arthtophesphaofic and &0 pyxophesphotio a01ds the PO

S DRRIRPEP LRl Stk gl 0 st MM 11100, e

ANEepRaERNaE 'p?ecﬁ@do@§to isp chQ#h ncbﬁ‘&@{refﬂo \21(19,@ oA-th®byrophosphoric

other condensed phosphat es erefore,
[ fgi2 HPOherpinte 1€ncpMpadseHPOthim rtke ;dpﬁmmlpgocvfstheoorthOphosphate form,

REDRR RIS PR AR IBERAE VT B IRBLRPREE 4ty simitr

t@gnor t hophosphate form which can be expressed as

[ Y] H2P04, [Y]2HPO4 and [ NH4] 2HPO4 and in siml ar

form %0014 Advant ageousl y, the phosphorus-contai ni ng
J8014l;i advaniizeaudnithephaspherieoeiaiping solutipg lwsp@twé%%ee of zinc.

mﬂﬂgg?ﬂg afdorﬂlﬁt Sf”%n@ &u‘f’ Ex1btr1ntt @scﬁﬂi:léﬁ 'f&nex Bﬂﬁe %l?e% % present

I's present  I'n raw materia Zi nc

dded matepniseiic ismod addahbi pyesteniaf a quadtity clrenaﬂic&ﬁh fog .plating.

eﬂg’é t he ph%Ophor us- cont a| nj ng. sol ut i on is CQ@ﬁI der ed
niheaPhosphogls-contanpg solusionets; epusiqdsyed epweniplly,iffagnof zinc.

']?en%h&%ll? Ltﬁé%é’igﬁb@ié a¥so ﬁlﬁﬁaﬁf g]lg"ﬁe%%?'iﬁ}o £Q015] Anot her

preferred enbodi ment of sphor us onta|n|ng

solution includes 20 the add| tion of [NR4]2HPO4 to

t[ﬂ@l 5] Meotherdirefered einbodiorent 6f thy phpdpharusfeshiRog solatich includes

1550, B 15 2R, s bl B R, BE P p,
hemﬁ@f&om NRUA[ER, V&l bedih ARF1NEoR)) B5BRAEE Sor cdhfations
of both. Thus, this encompasses ammonium as well as amine phosphates. When the
solution is prepared using ammonium compounds or amine compounds, the nitrogen
in the solution is essentially all in the form of ammonium or amine ions. There is at
most a negligible amount of free ammonia such that the solution is substantially

ammonia free.

[0016] Yet another embodiment includes the addition of [X]C;H30, where C,H30;
ion is an acetate group such that the intermediate solution contains at least [Y]H,POq,

[YILHPO4, [X]C2H302 and water or other solvent. Preferred embodiments include
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There is at 25 nost a negligible anbunt of free
amoni a such that the solution is substantially
ammoni a free. [0016] Yet another enbodi nent includes
the addition of [X C2H302 where C2H302- ion is an
acetate group such _that the internmedjate sol ution

CXrﬁSaNHs Op{K pieother Ciqupdpoaiementsy] SNBaHPPx) whersdd hydrpgen, alkyl

T

oidimﬁoﬁsommnbiﬂecbmairdm sarrieNR4i244iDthe wiiter er Bathhly shsl@gftris largely

feiayed 36 PHRR B pios B ok Aok e h i Ps Bl P shvpat such as

C&lB@ﬁdl@ Ghavé EL'iffEféﬁt it o £1|1&w @oﬁeﬂome}wﬁw in@mediRR solution
sol vent is ar el (i;thqr enoved to create

phn@@dtwrthu §a:wntfhm g}lgldhqtaddmon orf dibaty ablnqxlgtlﬁbls is not a required

vent have suffic

RS R e gR e hg oo Pbaefaging pmmonum
S@tlrh@dtﬁhﬁs MRdivm tbm aﬁrfds elfeu{g défnddhi tRe tcbpounds containing
addi ti on of heat, aIt this is not a required
cNExagroBps, $he aitrogge in ttfh?e qtpﬁblsqmwwm@m seilyfiqagis essentially all in
spl [
BedbbEn BB aRAGE At RETE! b N hcrein, There s a
capktai i ﬁl@hgi‘ﬂ&k @inotks of t fiee Niathogey Rurthbenore, the mlxture is
phosphor us- cont ai_ni.ng sol ut| n i sﬁzssentl ally al |

19 vieRieeeQshy eeatathveHiothibe e ucﬂﬁlfl e#eﬁ%@vara@oap@&f heat ie., no
W@‘% J g at nost a negligible

e@gﬁ ?{%?mgg%gér%?%ﬁ? f&l;rlﬁlrtaher nore, the mxture is

advant ageously created w thout the production of

eh0d2ZElv e Ewfeort sendfodireatt, the. phospharoukicoithipingx salhgenhes a pH

reaction i erf d. [0017] In a preferred
éWﬁWthg%F$6gﬁﬁm3% sphor ous- cont ai ni ng sol ution has a

pH 15 between about 6.0 and 8.0. [0018] The

PO PNThS HhePAbAIsHoRGIHRS Wblufsn Of thd vieR¥@NtArOBe @&l BEvarious
used I n various types of environnents, such as
alyneoeisenyiToRgRisphich jag agiepns enkdierhilie Anirameate lafthecase of a
QH@%@P éJF xﬁYl?d?%((}&éﬁl? gpﬁrhgvaﬂ tﬁe%eoﬁs ?)dl‘ﬁ?ﬁ‘aé‘%%‘iﬁfer tRid A #d8persant

duos;ﬂsmwampembﬂen drdairdsr fiidli The Iﬂeler: fuid @i Hel allvBricating fluid
be lubricating fluid 20 that is to be@glacedln,

oAk iade biplaved HocomAch withdhe el parts a1 mstahsibsials ogrin g preferred
Ao b Sifele flﬁ slé > o{)[ﬁlgﬁ !ﬂﬁfﬁn (Eﬁfﬁrh atd ﬁ?c‘h%ﬁhlfhk Ulq fSat 5}% [hl eghly miscible

separate IC f ul Ighl'y m sci
with lubricating fluid, such as a motor oil. One characteristic of the carrier fluid is

that the salts of the phosphorus-containing solution are at least partially soluble in the

carrier fluid.

[0019] In certain circumstances, the carrier fluid is a quantity of a target fluid, such as
the lubricating fluid. The target fluid is the fluid that is identified as the majority fluid
that is intended to bring the phosphorus-containing solution into contact with the
metal to be treated. The phosphorus-containing solution can be dispersed through the
target fluid through the use of physical mixing, such as a high speed shear mixer, or

other means. In such instances, the target fluid acts as the carrier fluid.
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partially soluble in the carrier fluid. 25 [0019] In

certain circunstances, the carrier fluid is a quantity
of a target fluid, such as the lubricating fluid. The
target fluid is the fluid that is identified as the

i Qhi fluid. that is.intended to bring the .
oisBhL e cint mieony - # Bicewn e Sispiit d Sieriomwrface ona
MREal phR dembteaitetate The BRAHPHGHEINE BREPhBIBZontaining solution.
solution can be dispersed through the target fluid

t Bhoysigere san be @s simnin 9% enetalmax apgrablaorbesyongtiiiipfe contact with
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I nsttan r aCl's as carrier
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of the system Wiere the part I1s at |least partially in

coimsploruwicoitainire sqbifoapisod us theamaiinh effgetel tatcrate e conversion
target fluid cont ajni .he phosphor,us- cont ai.ni ;

S lEr obr Tt BRoTEeoh B AREPER v bl B D ppreigotuce a
I RSHEAHROMhIA ¢ £PMDEBhItREG BHR. lThe $eRedrtioh @uitadeethhh® created as a
phosphate-netal 1ayer or conversion surface on
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phosphoy us-.cont ai ni o] ugion. T . of .
p?%lz%ﬂ%d; 117 tlke e%.ll r]‘)aﬂgan%i ‘%ou{hle o(ﬂlos ﬁebg'usla-lég)r#ﬂémg solu %on. When the
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us-co i'ng so moun

ekt pary enchiales (108} £pRd3phaeMoa saiHast is Stéafedf. thEs@tRerogdhe iron.
enbodli nents of the target fluid that is contacting the
pahenthe metad part inglpdgscAUmAYIT, |8 aéuramual—ah%@bhtstsluﬁgce is created.

b‘@fh‘%}l ttﬂ%?leftzaﬁ Péérﬁ%iﬁg Hﬂl{é‘l?%&@&?ﬁ&t@%cﬁé sﬁfa%@tise&e%%.aSimilar results

resu rocess aracteristics an
canpbsiryedwith phoinfiim ahd nidigbdeatuml 15 contained in the
netal part and to the phosphorus-containing solution.

OB B oo B 6 pusBlak bRt pigag invention
tiR61uABd Bdmpétitiors il 4AQRod! WRTUIYHR thdNreation of phosphorus-%olntaining

al um num phosphate surface is created. Wien the net _
cemyelisten surigkes on ronpleyephearapanientsesuck as pluganing two cycle engines.

gﬁgeaépgﬁwggwe foS8itonSs ude (S RRGH Sl allk HHhOM diftaces.

[0022] One preferred embodiment includes a lubricating composition or lubricant that
has a substantial amount of an oil having a lubricating viscosity. An amount of the
phosphorus-containing solution is added to the oil thereby creating a lubricating
composition operable to create a conversion surface upon a metal component upon

being brought into contact with the metal component.

[0023] Another embodiment of the invention includes a method of forming a non-

ferrous metal-phosphate conversion surface on non-ferrous metal components by
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20 [0021] In addition to being useful for ferrous
nmet al conponents, the present invention includes

wevpoHiosi ons and net hods useful for the creatP@RUS$004/002886

phosphor us-contai ning conversion surfaces on
non-ferrous conponents, such as alum numtwo cycle
engi nes. The conposition of the invention is useful
to create a thin |ayer on netal surfaces. [00221 One

preferr dj Includes a lubricatin . . .
CRRERE 4 R bl EREPoZat e SBURCregion ayite an active
apfsphoraé selntion ko fak e rinl fbhe AetdlphydpheRSdonyerst surface on
anount of the phosphorus-containing solution is added

t e cRtagh TegicRe Famsongacs sagiomcan hedinitedito mprtien o i wurfepe of the
ORE{a b(!o‘fhﬂoﬂel?tr gfﬂc%n a%&%{r]%%%{ Itﬂ?élq r??lﬂfef %?e?%lu?&afﬁheﬁfaz&he active

conponent” upon bern 0 contac
neitcapharosrolutinh .is [pP@28H Bnahixéng apheephvei-caftaibing acid with an
i nventi i ncl udes thod of formng a non- 30 o
alkelp &e?ﬁe{l)éf@sﬂw o APEIWIER 2is ge@peyd under conditions
NRRidn8A " QUSrdIR! 3l hipARP A6 reabtidiP RAGY HBERIn i
PCT} 2004/ ]([302886 cont ac{thl ng1 tﬂeg ﬁon-%er r%&% met a% the active
qhespinens-selntien. c dhe avtmonegineming tbmpoursicisi aneactive compound that
horgi soluti.on to formthe non-ferraus

P

h . .
FP T RIS RO, & SPG S faBRTERIC tp HBISEISh it dhe oxothermic

neadtn. ARGn&anaRldréaaé ARd GMind8a |aPitlRRtdO aR RRS bkAMples of
of the surface of the netal conponent or can

eftcbrpapeundie entire nmetal component. The active 5
phosphorus solution is prepared by mxing a

dbetsidtbPescription ai ni ng acid with an al kali netal

hydr oxi de salt and an anmoni un am ne conpound under

|1t i ons Laned. reat e a.highl xot herni c.
?@gg ]i on 1 h\éfrﬂgl ﬁ%g‘%l %g)lhn%}) o%ués S gi%][o ws 658G a8 béing useful to
[Produpe ot sersioh Wiifues ol RSNARFP Rtiviebll GbASINARARAUMY when Bkried to
active coqpound that contajns either ammoni um or )
dhe serfagspfialungipamys|aa apprpsiate ¢aetier; Hhetasiive Rbespher colugion can
RAGE Woreh 'l%h\%!?%i@( gﬁr?%'e%ﬁ ARfindroni a paratungstate
are two exanples o such conmpounds. Detail ed
Description [0024] Wile the active phosphorus
J002f]i Whileasangi engines ert iaen, Pecyeie ergghiasl tehdto pe adide ®f aluminum.

nver si on suEface Ig(gtinr on, .new. i nvesti gat
r

i Qns ]
i ypRealsogs ¢ BEFafig Of &CPHETSQl TGS o such engines.

AHATBHYY PR rls-8dht AR QBIHRh ©FGRE MvBhtiod & BCit¥8uced to the engine
phosphorus solution can be used to create a
odnledngise threughf ey dludd ciagwiatingimthd @O®R5] Wi | e nany

engi nes are iron, 2-cycle engines tend to be nade of

%6%] rlkllliﬂninum-phosphate conversion surfaces are created upon contacting of the
aluminum part or engine with the phosphorus-containing solution of the invention or
the active phosphorus solution. With either solution, this conversion surface can be
produced in bath processes or in situ. Unlike traditional electro-deposition in baths,
the phosphorus-containing solution of the current invention does not utilize zinc. The
phosphorus-containing solution can be delivered into contact to create the aluminum
conversion surface on the aluminum part through the use of a target fluid. An
example of a preferred target fluid is a lubricating oil in a two-cycle aluminum engine
as part of a motorized vehicle or other equipment. The phosphorus-containing

solution is combined with the lubricating oil to create a lubricating composition. The
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This invention is also useful for the creation of a

conversion surface on such engines. The
wWEhb@sphosus- cont ai ni ng sol uti on of the inventiPOI/Ts2V0HEN2886

introduced to the engine 20 while in use through any

fluid circulating to the parts. [0026]

Al um num phosphat e conversi on surfaces are created

upon contacting of the alum num part or engine with

nt.1 on C
gnge{gt e ﬁJﬁ%ﬁﬁﬁgjﬁﬁ{é&? l!lﬁ'ﬁall’l\A?][ %\‘L Lth{%her 11t1$ 8&}%ncatmg
t‘hscmsrtsa raué ragi ammmtl of ﬂifﬁphmphd&ﬁs-cbﬁt@ﬂm%eﬁnmar}baﬂﬁtion operable to
processes or. tu. Unlike traditional

cfredie raocq{iléfﬁrag)ptq cg Hp%fl}%a uminuny gart or metal component. Like the
PRRLMERARB! IS GhéltdcAe %o%ﬁiﬁ%nféug(ﬁﬁt%n is also useful for

i'nventi on does not utilize zinc
pthrg@pigo thes comersadm |Sn§fa®o lout arorelwmimutre pdetl by eromthciing othe active

ct to create t.he um num .conver.si rface.on
sl qofi5r 6 1 afiRiRe chmbl opelely gdiliverh 40 contact
Aﬁrougﬁms@ Bhargetingd.erred target fluid is a
I ubrl catl ng oil in a two-cycle alum num engine as

a notorized vehicle or other equipnent. The
p[HB%?:lh d?qy sheclyhriggtimgsgmposision axasiplas of emepnts élded/\m tﬁstutgemclude

A S Bl O BRof B ahhBoSkae RER R e Rlpros in e

duhmmﬁ;lhlgi compositiandi N preeerradbsindodiinht dncitidds Qf% Oli)jl' welght of
g a I bricating viscosity and an anmount of

rjﬁﬂeéﬁg nERsAteS ARG pfclpaﬁlghow e PHrctog s atalle ¢ as Totable tht

of R2 @oﬁ-e@i@@t‘f\%rs%hﬁf&ﬁ%gﬁ Bejafegg&gp ﬁmﬁ)w%eig %&?prﬁgsphoms

nmet al conponent Or us-co
solution, the active phosphorus solution is also
J8628]| Whde thecpleesphomys-chtainmgy esoBition uubak do onreaﬂe conversion

it b t ti t ph
SotER oo Bebe ot BrrencByrd Bt o ab PPl P dipdnvention
IiA¢18d&E0RE Bfehtior B A BrsionesubBEesfsigdthe %hogpthhQ*coB%%ﬂé solution
For the lubricating conposition, exanples of anounts

0 éhr: HWemé@t @Ih@ﬂ}{ melaligert onmstel substietanckar expuple, GiroteByparts are

ri Caé I g~ ¢ 3%%15{, ﬁhe\,\gpp%h%t}% 8$ 5@39 %%ﬁnhgtﬁfa%e up%)g aircraft

Ipﬁﬁl; ¢ Sedudocoyfiotings! ictiphOMIGHYS. engiifes ERS$@Omowers or other
anmounts of phosphorus are effective as well. It is

FatREIcat tﬂP?éthl&df\’ﬁeWtaé dBQLOBf ploBicta} dasts| lmtmféh fregm thse conversion
Fg:ggcgﬁ]r %g\htﬁ'ia tlﬁvéhrﬂf(’fn tcre%ﬁﬁ eeptco&fefpelaﬁ%) 2{11511%1' of creatmg the
ITe the horus-

-

ontalnln solu
usrmbmion cudatee ap;ﬂmu&dns tooa wideirdnge @ equipaiegt lblﬁ‘:%nfe@ feconomically
Qen derlved tgFrefro t he process of the
i hls PEOGERTCIS @lfadisedhwi rﬂé%%qtm% paf)sp@emﬁépbmeﬁ on non-ferrous

ggﬁﬁ,aﬁ&ﬁ&u& ng the phosphorus-containing sol ution

[0029] The conversion surface is formed as a result of contacting the aluminum
alloy of the part or component with an amount of the phosphorus-containing solution
or active phosphorus solution operable to create the conversion surface. The resulting
conversion surface with use of the phosphorus-containing solution includes aluminum
phosphate and aluminum oxide. The addition of the phosphorus-containing solution
to an aluminum surface results in the formation of the reaction product of AIPQ,,

aluminum phosphate, and Al;Os, aluminum oxide, as a conversion surface on the



of the invention on any netal part or netal substrate.
For exanple, aircraft parts are often nade of

wa@bkwaiormes:r The application of the conversion SPCT/EHE®04/002886
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upon aircraft parts can reduce coefficients of
friction. Motorboat engines, |lawn nowers or other
equi pnent that includes netal notors or netal parts
benefit fromthe conversion 20 surface of the ‘

invention. By creating a cost-effectiye nmanner of .

P Comeendhn etdte i 35 S Froaeran teghnjques confirm
Wihdxistae o8 theSél shRBRNOAGCARREIGE GRRIEs G| e produced depending
feasible. This process is also used with the active

pHRIEERERRESItS| AftancAumsmunp alldeef e slumisnponefics and @2 Ipactions.
The ' r 1s forned.as a_result of.

e SRTARGT bR BihE ifsth® soRtREy e Y34 1g pi¥pimviate the pH of
cheponesh. Wi th an amount of the phosphorus-containing
solution or active phosphorus sol ution operable to

create the conversion surface. The resulting

conversion surface wth uspxghplehe

phosphor us-cont ai ni ng sol ution includes al um num

phosphat e and al um num oxi de. The addition of the

P0R3PNORY Sx &AM A MY PRISRIUIRNIatbR iAdludds Wik g%ﬁaﬁcptﬁ'}égtgsa%taining

results in the fornation of the reaction pr

Asoigipn ith tiedpilowimephwsiptsat e, and A1203, al umi num
oxi de, as a conversion surface on the 9 W

20647 tipGOSH,IREGT/ US2004/ 002886 P al um num conponent .

T ru .pg infrared and X-ray testing techni ques
ﬁﬁ#’% W#Kﬁuﬁtaéxi stence of these species. Oher
a0.918 RN SRgsies, al so are produced depending upon
conposition of an alum num alloy of the al um num

sandfvedder. and side reactions. In a preferred
enbodi ment, acetate conmpounds are utilized to
nf@A3 Puinathms ek epleithefidenifict @altsodre imioed wik anginsdlved in an amount

[ 0030 exanple of a.preferred forpulation includes
tHeV Heipriao g east mrﬁgﬂy dFaIYs O SR N Lhndest ShvERbRye used
%! Motes b AhlerMaings HEREQhe i8R B8 séBliot2HMEG in Bisthse has 2.9
nol [ NH4] 2HPO4 and wat er.

mole % of KH,POy4, 1.2 mole % of KoHPO,, 0.5 mol % of KoHPO, and 95.3 mol %
of water. The intermediate solution is then mixed with the carrier fluid. The water is
then driven off thermally from the mixture of the intermediate solution with the
carrier fluid to produce the phosphorus-containing solution of the invention. The
resulting phosphorus-containing solution of the invention is referred to as being
substantially dry or water free due to the negligible amount of water remaining in the
solution. Preferably, the water is driven off to a level of around 0.1 wi% of the
phosphorus-containing solution. It is noted that more water can remain in the solution

without changing the functionality of the phosphorus-containing solution, but 0.1 wt

% has been selected as a preferred product specification.

[0032] Phosphorus-containing solutions with K or other cation between 0.16 and 16
mole % have been evaluated. Solutions outside of this range will also be effective,

although with varying degrees of cost effectiveness or efficiency.

10
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[0031] In this exanple, the identified salts are m xed
with and dissolved in an amount of water sufficient

wa o00an7dograst partially dissolve the salts. TheP@EE$2004/002886

shown above used 15 55.6 noles of water. This creates
the internedi ate solution, which in this case has 2.9
mol e % of KH2PO4, 1.2 nole % of K2ZHPO4, 0.5 npl % of
K2HPO4 and 95. 3 nol % of wat er. The internedi ate

H R SE U M AU s T —

Ofnahipelatioh ef trdiutdcoS@Intioneits Wk inddigulatdd thie@htids dﬂ tﬂe resulting
vﬁﬁ duce t hg. phosphor us-contai ni ng sol uti on of

i2pA. HiGe  samsy dreuphasplprpheaisisingssod@inmaran by created in the
s t f

SHettlc bt lank B G s RI Bhobt 67 S5 Sfhuhile 3he BN approximately
ah8ribr af phatfed. rBrearationiy dbout (0d 58 sfok ut pEnef 8. Test results were
Pref erably, the ter is driven off to a ] evel of

a?%ﬁﬁ %ﬂ}f wﬁ/%paﬁﬁ@ugé s pRisT tree m%smefrgi neyfrgh aghtherefore
| frefefref Ot Biftoh R kiniRA O NREE Tolﬁ)%n% ' :ﬂ'e taﬂﬁmﬁgﬂe@ th QBach the
wi t hout changing the fanctionali

pindispted phksustughthairationgg the bolyinosans bﬂmaﬁlpmlawng ti5pHos has
been sel ected as a preferred product specification.
[[0032] RaaspiigpdienOmtMbRi Ng| Sol ut i|ONSCYIbEnditDin Btther
dati on between 016 and 16 Inol e %lhave been

eVl uat GELPSH moﬂeEleHB@z,smqie of t hilKHeR@gwt vi[KiHBOs oVt

e—effectiyve—atthpough—wth varyi nggegrees WQL
e(ﬁ)ecti gr?ess or ejf i ciency.| 10 V\l)g@é O7OOE§29
37T USZ{{g47 002886 [ 0033] The pH ofpf3Res 115.6
hosphor us- cont ai ri ng solutijon can %Je cont rol?eg'
tfhe ough(7.5rani pul atd4®n of thel rati og103fl.250nporfg0dfies. By
neaad pu! - Ag the rati-os—of the resud-ti Ag H2 P and |
kPO 42- 3ons t he F‘i’ﬁa%phor us-jcont ai rf}lﬁ?g5 soI utl%?rpchan be
gatedyigr the prgferred pH range ﬁ62%uoul g 7l2)
about 8/ 0. For exanple, the fratio iJS appr oxi rra el'y 5
15.8 for a pH of 6. The ratio is about .0158 for a pH
of 8. Test results were cBxdmgiéRed for a pH of 7,
al t hough the entire range is considered neutral and
therefore preferred. Through sinulation, the
f[0034] it reparatioal Bf Sharferrauibiied maﬂlﬁtéstdlssroesaﬁ@ KHgPO,, K,HPO, and
r;gg' cated pH using_the ratio as the only neans of

Feitie elthy WaRkTpMYo anmontsslifeaie dised f flg exasaple, so the final

PO4, nol e K2ZHPO4, ol e

%ﬁgﬂg&&@&ﬁ%u@(ﬁhm o1 5 13 5706, 25 27032 6.5
17.7 29 2433.75 5115.6
[0035] The procedure includes adding 51 Ibs of deionized water, 17.6 lbs of KH,POy,

14.2 1bs of KoyHPO, and 2.2 Ibs of Kacetate in that order to two 5-gallon plastic pails.

An additional 16.4 lbs of water was added thereafter. The salts were added to the
water with rapid mechanical agitation and the mixture was heated after the addition of
all the salts. The dissolution of the KH,PO, was slightly endothermic, dropping the
temperature of the batch by 4 to 5 degrees C. While complete dissolution is not
necessary, this experiment included heating the mixture to 40 degrees C in order to
dissolve the remaining salts. Alternately, additional water can be added if complete
dissolution is desired. The pH after complete dissolution was in the target range of

7.0 — 7.1 so no adjustment of pH, such as, through the addition of KOH or acetic

11



7.0 7.5 40 1031.25 7056 7.5 3 46.5 412.5 8202.6 8.0

1.5 48 206. 25 8467.2 Exanple 2: 10 [0034] Preparation
w@bootlzoo8or mul ati on i ncl udes di ssol vi ng KH2PO4PCHE§#0041002886

and KAcetate salts in water. No amonium salts are

used in this exanple, so the final formulation wll

contain no ammoni a. [0035] The procedure includes

adding 51 | bs of deionized mater 17.6 | bs of KH2PO4,

bs of of Kacet a
L M B G bS8 RSB b B e v
mlﬂlohﬁﬁclﬂfhav\ﬂd sdltswisstaRgesht bhesleadd. er . The salts were
added to the water with rapid nechanical agitation and

m xture was heated after the addition of all the
sl&%@l Exareples 3561 dte dplloyring paenaqdpesimpeiyres Weghtarped and tested:
endot herm c, dropping the tenperature of the batch by
4 to 5 degrees C. Wile conplete dissolution is not
necessary, this experinentEK%%PGded heati ng the
m xture to 40 degrees Cin order to 20 dissolve the
remai ning salts. Alternately, addi nal ter, can be
added if conplete dissolution i g ‘Ei‘é@. re\d)l1ya h%/
after conpl et e dCsmpbrtntsdg-els | moldie tar get ranwe Wed, g
Z-1 so no

17.3

éJéHuR@@n of KOH|b#Y%cetic 11

PET LUU‘H 662886 cid—was— e Theresutting
nlgi e tas approxPPT%?el y 65,000 p Matter final 756
Oulcl on such thabggno salts cryspghlize out of pg4g
golution [0036]l Exanples 3 - 5:] The follow ng

4&%*115@& ate m xl&ﬁfes vere formgf@6.dnd tested: &l e

C o M| A V.Y B P~V APV .- -G X 2 S B I = % L o ol o \AY Llce ol
UI IIUI Cl \'A' y WII’JUIICIIL O, 1mTuUT © MTUT T \'A' CU,
PO4 1.597 %63% 1 217.3 K2H 1.008 174. 2 7% 6
0. 289 9B T |74 45 % KOH 1. 256 56. T 156. 6 (] Y67

6.2 18.0 652.2
EF 1000 P, moles/L =2.61

EF 1000 P, ppm= 65,591

'\'r‘ff'\ L) —"

Example 4

Components, g-mole Formula Wt., g/g-mole Wt. Used, g

KH,PO, 1.597 136.1 217.3
KoHPO4 1.008 174.2 175.6
45% KOH 1.545 56.1 192.6
Water 35.8 18.0 644.5
Total = 1,230.0

EF 1000 P, moles/L =2.61
EF 1000 P, ppm= 65,591

12
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Total = 40.3 1,230.0 EF 1000 P, noles/L =2.61 EF 1000
P, ppm = 65,591 5 Exanple 4 Conponents, g-nole Formul a

Wa04/0TogE ol e W . Used, g KH2PO4 1.597 136. 1PCI/ESB04/002886

K2HPO4 1.008 174.2 175.6 45% KOH 1.545 56.1 192.6

Water 35.8 18.0 644.5 Total = 1,230.0 EF 1000 P,
noles/L =2.61 EF 1000 P, ppm = 65,591 12 WO

2004/ 070081 PCT/ US2004/ 002886 Exanpl e 5 Conponents,
g-nmole Formula W., 9/g-nole W. Used, g KH2PO4 58. 7
136.1 7,990.4 K2HPO4 37.0 114 1%056 446. KOAc 10.2

98.1 998.8 45 % KOH 0.0 5(? B0 vat er 1 698.1 18.0
30,599.6 Total = 46,035.6 [0037] In these

I ntermedi at e m xComesnenti2a¥lei S HoghwReNt. 3 ggmem Used, g
pl-e—percent—of the salts., K2HPO ranged from?24 to

E%H ® percent o7t he salts. Th 3§dlt§ were 5 [7,990.4

ol D\

d— Wit wat such—that—rrol T puuopuGi" STGr
)ezr liter of thd i'nternediate solzfll‘jon was 6,446.8

Aexi mately 2.|/fd2mol es/ L. Thislognt er medi at e sopyg gon
was mixed with |the carrier fl uj

MS0%EHOHUS - cont c@ fi ng soI ut| ons Sﬁdpared wi th el

+ o alaoen h Fal
\g‘é‘%}d t;U;;ce;fe W&/Z 10P[OO§8] 1g@an‘pl e 6: 1. 5095996
Rt =KHePOs 16.035.6

—_— ey —

[0037] In these intermediate mixtures, KH,POy is between 38 and 55 mole percent of
the salts. KoHPOy4 ranged from 24 to 35 mole percent of the salts. The salts were
diluted with water such that moles of phosphorus (P) per liter of the intermediate
solution was approximately 2.61 moles/L. This intermediate solution was mixed with
the carrier fluid. Phosphorus-containing solutions prepared with much lower

concentrations of phosphorus have also been found to be effective.

[0038] Example 6:

1.597 mols KH,PO,
0.693 mol K;HPO.,
0.315 mol [NH4],HPO4
0.289 mol [NH4]C;H50,

and water.

[0039] [NH4]C,H30; can also be referred to as [NH;]Oac.

[0040] In a preferred embodiment, KH,PO4, K;HPO,, [NH4],HPO, and water are
created into the intermediate solution that is added to refined oil carrier fluid and
mixed with dispersants to create the phosphorus-containing solution. Exemplary

dispersants include alkenyl succinimides or similar type of dispersants, including the

13



0.693 nmol K2HPO4 0. 315 nol [ NH4] 2HPO4 0. 289 nol
[ NH4] C2H302 15 and water. [0039] [NH4] C2H302 can al so

wheoonefsred to as [ NH4] Gac. [0040] I n a pref eP@EUS2004/002886
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enbodi ment, KH2PO4, K2HPO4, [ NH4] 2HPO4 and water are
created into the internediate solution that is added
to refined oil carrier fluid and 20 m xed wth
di spersants to create the phosphorus-contai ni ng

I I I yl .
RtiohR LR el TP R R gperRahew ot digpersan
tweh d StOb2R0ANBEEOSH 18T 5658006 8R2886i1- free bas%s is used The
previ ousl y-mar ket ed product TFA 4690C. In a erred

e@k@@ﬁh%ﬁpontammgsq@w@armefembtleaagqscﬁqn apmammtdwrto d2 wt % of

e BuR e B B0, SRICS RGO Pisbet R Shise B p o2 v

aﬁfgﬂqexemm@ sifuied Tk itterfife@iate $oMetidnsaiddBylirfh€approximately 10
sol % gn whiil e the refined oil carrier fluid ranges

fVorr 85thegenedipil ggrgersfiuid e a peafered ergbedizient dhe Tesglting mixture
j ' t el 10 o
\Al'tgfh%ﬁt%& 95 e %‘f}f' Htsgglﬁé(%aﬁt %g?@ﬁg&%& apRL X, TR §f618¥ﬁt‘g8 exhibits

% of the re urd Th a pr
euhlam;ttamsnts tHdtecare bal ddsodbedi ¥ W eolldid beahedmulidh | V®hen the

{?f‘%}?‘i‘l nh{l}'ﬁtﬁ?egtls Bﬂzéq%aam ni.’n(tcg];q htngétn%g-l]— gtel ref]euflgetgltlgg amount of the
SPUREHirPfe %h%%ﬂoﬁis%oﬂfanﬁﬁ @&Uﬁéﬁ 951} b%\b&?a&lﬂl@e and still remain

intermedi ate mxture is mxe ting o
affegfiv e c tOnecexampiatof af prefeered Oan;djmﬂsrpﬁnrlﬂso 3 rwt%h phosphorus in the

SPRPRORatiosontesy s Do odtivh o e Rbricctie il he elipsmudnis content
eaROsH e ke irSndd 3f Wt %0 WNOFHE @R8I SstlNbE RErectivl, erPf@ﬂh@El Gange of

solution. Upon addition to the lubricating oil,
spiosL a0 dba thbpsphousreoptrining tShhltloanlge3Qﬁ-1§0 ppmo pOghhuonal

&I%gfeﬁgalﬂﬁng ?th%Sé OIus_is 586 gé(gle%ﬁ{g hos (E)rﬁange of

hortus-"contai ni ng

Apch&dsphoomis 160 pOE fppt. e Wi glesn gen@int b@sab@ reIﬂ@cﬂn?e 3@_@11&919 in the
pm, Particularly preferred range of phosphorus is

SJGWIQ‘EFCFX&BIPIIGSH gher anounts are also effective as

shown in the previous exanples. [0041] An exanpl e of

;[gll)éﬁilt f%] ! Cl@ S‘Pglg hlﬁ?ﬁ%’cﬁ glfng% E%eﬁgeéﬁﬁgﬁgs%h%&glc%h&hﬂgg solution
andlindgsh m;q&hngt abott B.6alrkalbi (Bt akthapltbsphate with alkali metal and
ammonium cations, having a pH of 7 at ambient temperatures. A measured volume of
this aqueous phosphorus-containing solution is suspended in an oil-dispersant
mixture, most of the water removed thermally, and diluted to about 0.3 wi% P
Advantageously, the phosphorus-containing solution can be contacted to metal parts

while the engine is running and without disassembly of the engine.

[0042] Laboratory tests with the phosphorus-containing solution of KH,PO.,
K>HPOy4, [NH4];HPO,4 and water as an additive show major improvements. Sodium
has also been evaluated for use as a cation in this formulation. Group IA metals are
preferred cations. Other cations can include organic compounds. Factors related to

selection of the cation include commercial expense and/or corrosion resistance.
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20 anmmoni um cations, having a pH of 7 at anbient
tenperatures. A neasured vol une of this aqueous

W@ bmgphosus- cont ai ni ng sol ution is suspended i PCHIS2004/002886

oi | -di spersant mxture, nost of the water renoved
thermally, and diluted to about 0.3 w % P.

Advant ageousl y, the phosphorus-containing solution can
be contacted to netal parts while the engine is

R e P R L s
savpplidation of tHeHRHEMhoruKedWRAding[ D3 HPQ1 S BsHbBARE] &SI 80°F was

an . additi ve show maj or inprovenents. Sodium has al so
b’%@ﬂ%@@@é@@%ﬁ Piomalysigaldesta Quitcrbmiqrescpps examination (20X) clearly

faraad af ie9hy Fifh bd Eﬂ%t ﬁg r %ro?n tRc—r: e gﬁg Zgnc ]?@ }llosphorus-

O her cations can i nc rgani
rcwlntmmdg 1so>lut1ena bétkiimrentdbn tchfhe(baﬂdoﬁ mtdeh (Scmtdﬁng: elﬁﬁmcm‘m&?droscopy

RERRED0Ba FsslsBoe fiuahy mmlisaicr of (ermbagtioBHeimEHHag éolution
rigvidal AfbiRE NRkHE esheﬁlsteh ?elétWefl %ﬁloloa‘y ng Oﬁg@' Lds% élaﬁnsurface

of the phosphorus-containing solution t car
Fnabticalt inkgOmeniak mdaalrbmvwd Iweashsow tmt caf them asluyfaca: abnversmn

ests ation cle

e 6t - RSGRRR PR natcrlassing collcentations,
dp BhrnfAl TER 19fer iher mﬁﬁ%hip%sﬁoﬁ QR4 3bMbig FROOUPI RNaff K. The
the invention to the carbon steel. Scanning el ectron

r]fiixqi ds belisyed (tesfmn Gemtihe reaction of phdspbate specaes inthe mixtures with

SRELE LRS00 IR R BB D2 Ao B s o

Stlﬁﬁuﬁe odmpdigrda ITésuE:hfgfm thig rohkiyiidat adactiows kdsuiRBtiflthe conversion
qeasurerrents have shown that a thin surface conversion

A PP Qi THBET o ths-sgop i iQudemenspeameniex phpsphates such as
d rati 10
Iq\ggg}egqmif a\?aﬁlgeg&{%yionpogﬁs(? on aN% ﬁe&wejﬁk@é“]b X0,
IKFd}LH]%(ﬁdz[ROz;_T[Imd ekl cormpdeids.edguintingf wyom if)pe@ainﬂgh €onditions.
SO AR PSRRI BB WA T e e
@Q@H is %e%lﬂﬁtHeQH@ oﬂlgntolf' ki MIty of Mfose SWERTBm rﬁ)ounds

conmpounds resulting fromthis chem cal reactio
resulting in the conversion |ayer appear to range

0%t {The  diviepice offe Py lutwicating \Genepsitexinphids phvdties swc synthetic

m%g%gg %.%1@ %ﬁlﬁﬁs ﬁé%%%@%@ﬁ%g&f%g&?mgﬁ%e lubricating

loilh abreghadoimpabdaisd cABReRUNENIBO ht GRS @hibiStion engines, including
conditions. Coordination of the phosphate struc ure

gutopabils gnd swek pemes, frRrysle gBZINGS, BRiotion pfsmneenglmy,emanne and
'.racllrpgci Hfégcg%ngﬂlep Gnll %e ﬁﬁé gIlh%y %];n taﬂg bsetuaslgci %nl ée}/s englnes S%é?[lOﬂﬁl‘Y

surface co
power engines and turbines and the like. Automatic transmission fluids, transaxle

lubricants, gear lubricants, metal-working lubricants, hydraulic fluids and other
lubricating oil and grease compositions can also benefit from the incorporation of the

compositions of the present invention.

[0045] A mixture of phosphoric acid, alkali metal hydroxide and a source of reactive
NH2 groups have been explored in U.S. Patent No. 5,540,788, which is herein
incorporated by reference. This mixture, referred to as the phosphamid mixture, has

been disclosed for use in creation of an iron-phosphate conversion surface. The
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[0044] The diverse oils of lubricating viscosity
i ncl ude natural and synthetic 20 lubricating oils and

worRoor®@81 t her eof . These | ubricants i ncl ude creCiRUDE4/002886

| ubricating oils for spark-ignited and
conpression-ignited internal combustion engines,

i ncluding autonobile and truck engi nes, two-cycle
engi nes, aviation piston engines marine and railroad

gélrgégs s 1§ %gésa%eﬁlt’e éﬁl%g%ﬁaﬁ'ﬁd nb%ﬁg? ﬁ%ﬁ’ " h%]lﬁlggatl 8?636; 1§1§,Snot through

ailsboﬂli’tmnl orkdissoRtirig ITBlid shdspleSilingish@s 1sf dclieft8d ad & BRSRIR highly
25 | ubrl cant s, &(;r | ubri cants, nmetal-working

| srofheEmig Leactigryatilqads o (heisreation of ﬂ@rphqsabfﬂn@at i ngThe current
pdcltlvéggcr)%?lgﬁ %8@@18% 9s h%:ég%lg%elc?@at%ns Jﬂ%qgu%{r cec}‘snélgglotn Sarfaces is

i ncor I ons
| amvignpirocemenft 006 [disalosuvetralatedad phbsphpingt aral iasaisd, al kal |
nmet al hydr oxi de and a source of reactive NH2 groups

n U S. . Pat 0, 788, . whi ch
YR B oo B b B Bt o R s (e gubidgt gF forter
rNelopBént & @§cll)§é@ HRSS. pﬁ?éTéyg)tHErfﬁldeeﬁcudﬁaa%dbtﬁ@ E)roductlon of free
di scl osed for use in creation of an iron-phospha
ARenia| @nelgmwcb@éls arp wo1 ehaygta G0y @f@@l@&phamld productlon that,

04/ 002886 h
e PEA] RS aieE PR pS RofEfRsR it RHRRBLER: hosphorus

obo&mhmg iseltioh dﬂ 1t Olrydr gnve-ﬁlfi@n RRreRIE hRéhEbd i bE file ammonia
achieved as.a result_ of a hig % exot henni ¢ reacti on
én

tandtthe eelated ﬂ%u%@l%gbawawr@mg pHdn fHeagmheahsrproximately 6 to 8, or
CrHéhﬁﬁmmg ﬁ‘?etﬂl-r BeIBRARPRRLHS: WLy tclfn%fn?ﬁs lfgﬁrgeds nclstvl;]eql as avoiding
creation o um num conver st on Surfaces | an
itheoresuksrant coniplétiyy ditbetrestivneofitad highl) dxottrhaRkpbadtiod.

and its use. [0046] The phospham d m xture conti nues

and i s the subje t of . further .
dBo b A5361 4B SheisE bSudHal Siiicnringtlh it the active phosphorus
58 Rftloh Otht@Aéts t Heh PAAHRETNE Nmefald (@ Core AT RIMvErsfn surfaces.  An
el evated pHs are two characteristics of phosph am]élr
@K@@Dlﬂr}’ @nnifﬂmus meiaddiscysaed alpaveds abinnioums t Ehmesi;vecpimsphorus
nsi der ed ss.desirable. The ghospho

58%‘%2 S nfsE"eE ot lP P ORISR (CORY Flﬁ{}efﬂr ‘é{gﬁﬂ cRgought into

tcogtapt QdUCiluOMR. fO®Ber asiBcus @BElst fpabiel (ﬁt &@aﬁr?gs U&Sversion
t hr ough nai nt ai ni n% pH in a range of approxi natel

sBrigees gso iptgrast withithrpotive phespbetuswolutien.| evel at vvhl ch
ammonia is forned, as well as avoiding the results

f
msﬁ mlg %ﬂre égx(/:%ftlgh he B%eiq?ho% 7 deIs E élg glé]gr some of its forms, it

phadg e apparsat tu those sklmldd drathe al‘rﬂ‘lﬁ‘at 1t isenoa% lidsited, but is susceptible
phosphorys 15 solution .interacts wth_ non- ferrous
AU choggs Ao J6RATERg fogy feseare ofae Invention. For example,

conversion surfaces on aluminum and iron parts have been specifically discussed.

Use of the phosphorus-containing solution or active phosphorus solution on other
metals or metal parts is also encompassed within this invention. Alloys are also

encompassed within the discussion of metals.
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exenpl ary non-ferrous netal discussed above is

al um num The active phosphorus solution creates a
wW@b@gphosus- al um num conver si on surface when bPOUGR1004/002886

into contact with alumnum Oher non-ferrous netals

capabl e of creating conversion surfaces also interact

with the active phosphorus solution. 20 [0048] Wile

t he invention has been shown or described in only sone

o&q% ?@%I shoul d be apparent to those skilled
i n ‘% ?%” %ﬁlﬁ iIs not so limted, but is
susceptible to various changes wt hout departing from

the SCR%OQ};hpoecdn@é{ﬁﬁg Bfhtiokt %ga‘lfa 'ﬁﬁ 2®mi t&%rb\f%ﬁé 94 a carrier

surfaces on al un1nun1an I ron ave been

shedj the saltsl opmpiristigssed.  Use of the

phosphor us- containing sol ution or active phosphorus
sol uti r 25 netals or netal parts is also
enconﬂ§@ in this invention. Alloys are also
enconpassed mnthln the di scussion of netals. 16 WO

2004/ ORQOBRORGHekES2004 60025336  WHAT |S CLAIMED IS @ 1.
A phosphorus-contai ning solution conprising a m xt ure

of salts and ﬁ_p rier fluid, the salts canprising
V1 T rba caise heti e pRmseblae gt fessals e e s fluid n

Vca@ﬁ ds?é PEMAH Enré &r ﬁ@ ots?htﬁmag Iﬂiuﬁl ghs%hﬁf%}atbsemg operable

e carri
do speatsewl pitoaplmte tﬂe&il }ayms phoa usietab rsuhstmten qvl&xn] ﬂia ®hosphorus-

be| le. to create a a | ayer on a
108 SeRRaR ds alesRd cneropRsb ST the. el bty the Dhosphorus-

%@h’eﬁmﬁ sofutiek aﬁﬁﬁg 'éésé%ﬁﬁfl?%eé""o? hidd ecm@%@l mixture to form the
substrate, the phosphorus 10 contai ning solution being

e%lgwhom ¢cy1t2ﬂn1@e sotutiph rieingnuhixddeinnihg tabsence @ffaohightyhexothermic
R, o§%hor us-contai ning solution being mxed in the
apsence of a hi ghly exotherm c reaction. 2. The

phosphor us-contai ning solution of claim21 further

Qonpr iBiengohdspliAh b @initger @ilwtion | 6f sahiact @d fufBen t Bfnprising
grouP consi sting _of hydrogen, al kyl 15 groups and
REQu 0 rvdheravie e o5 SelSCte Heony flass B?%lpu@néﬁﬁtlﬁloﬁ irygrogen, alkyl

T%‘P(l)lg’%'aﬁﬂ cS’ﬁqbﬁfaﬂbﬂE‘tﬁer%B{z wherein substantially no
re

ammoni a IS prese

3. The phosphorus-containing solution of claim 1 or 2 wherein substantially no

free ammonia is present.

4. The phosphorus-containing solution of any of the proceeding claims further

comprising [X]C,H30, where C,H30; is an acetate group and [X] is a cation.

5. The phosphorus-containing solution of claim 4 wherein [X] is selected from

the group consisting of potassium, NH,, and combinations thereof.

6. The phosphorus-containing solution of any of the proceeding claims wherein

the pH of the phosphorus-containing solution is between about 6.0 and 8.0.

7. The phosphorus-containing solution of any of the proceeding claims wherein

Y in [Y]H,POq is potassium.
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4. The phosphorus-contai ni ng sol ution of any of the
proceeding clains further conprising [X] C2H302 where

W@204302085 an acetate group and [X] is a cati oPCT/ES2084/002886

The phosphorus-contai ni ng solution of claim4 wherein
[X] is selected from the group consisting of
potassium NH4, and conbi nations thereof. 6. The
phosphor us-cont ai ni ng solution of any of the

ps oceedi LS rein .the of e ) ) )
p%'osphglrlﬁ Eh(gégﬁ{)%? ﬁ?ﬁtg‘“’é%% SRlpien ggarﬁ'e?{/\g@r?r‘é%émg@@ms wherein
abdn §YQ,HPO, Theotphkasphor us- cont ai ni ng sol uti on of any

of the proceeding clains wherein 25 Y in [Y]H2P04 is

pot assium. 17 WO 2004/ 070081 PCT/ US2004/ 002886 8. The
pﬁosph URLQSBReTE-RPHameng salntinn of anyngf e pronseding claims wherein
PY Q8 P, Gha vB g gl N 4,1S potassium

9. Tﬁgﬁgﬁwoépﬁogg}s@-contlalk‘ﬂf(ﬁgdgrgﬁua;ﬁll‘%ﬂggtfalsany of the
proceeding clains wherein Y in [Y]H2P04 and [Y] 2HPO4

| K. se| Hea plipsphoms-apitainingredlation of adp of Hlieeproceeding claims further
P uss.cont ai ni ng solution of any of the

pérz)gf?eeg{ agdlg?eé?aﬁ‘tg further conprising a dispersant.

11. The phosphorus-contai ni ng sol ution of any of the

pirloc e eThenphashBérIS-couibiniRr solGRAbE Shy8f the foBEdifd Ui

such that the target fluid is o e_ra}nbl e toﬁ%ri nglg étﬁlgﬂns further
PRBYBNBE Astargeh Huidi surhh that Bredaigeintluid dsopsatile tt brivg the phosphorus-
Bhakini %@O : ar us-cont ai ni ng sol ution of
claid?%%gﬂ efgﬁﬁﬁﬁéggigagéﬁaﬂruid is a lubricating

fluid. 13. The phosphorus-contai ning solution of any

d2. t helherpoeptirmgcaltzinimg sohgioai of cliivel Methateirs Ustargdt @luid is a
gqggr%se% | east part of an engine 14. A process for
PERAIHS Eﬁihosphate-netal |l ayer on a netal substrate

where the 15 netal substrate is in at |east partial

aant aqheWhobpldrisad@@linihb WbRtioh RE B 0F %%SPI%'Q%%F}U s wherein

addi ng_ an anount of the phosphorus=contal ning
he ppial sHbstrete comprisesrag teastfagl af anehgimet i ve to create
t he phosphate-netal |ayer, the target fluid conbi ned

yth t S - inin | uti on bej br ought
Pt Lo BRaSP RO BB DB 20 L AR e e
piete shbdtevaistinlbt leagtgiarti sohthst with & Begsrehad, 158 BRIt &mprising
ss_of claim 14 wherein the

20..15. The pro
B&@Q‘%ﬁ%@ﬁ@u‘@bﬁtﬁ? ﬁp?@hg@stgpp@milpgj palpigen of claim 1 to the target fluid

effective to create the phosphate-metal layer, the target fluid combined with the

phosphorus-containing solution being brought into contact with the metal substrate

such that the phosphate-metal layer results on the metal substrate.

15. The process of claim 14 wherein the phosphorus-containing solution further
comprises [NR4],HPO, wherein R is selected from the group consisting of hydrogen,

alkyl groups and combinations thereof,

16.  The process of claim 14 or 15 wherein the phosphorus-containing solution

further comprises NH4C,H30, where C;H30, is an acetate group.

17. The process of claim 16 wherein the pH of the phosphorus-containing solution
is between about 6.0 and 8.0.
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conprises [ NR4] 2HPO4 wherein Ris selected fromthe
group consi sting of hydrogen, alkyl groups and

w@eovbiormsi ons t hereof 16. The process of cl ai nPQBEUS004602886

wher ei n t he phosphorus-containing solution further

conpri ses NHAC2H302 where C2H302 is an acetate group.
25 17. The process of claim 16 wherein the pH of the
phosphorus-contai ning solution is between about 6.0

2RI SOBLDI0O% TS GRALAORERD L6yl 1

[ pHosglieids-containing sphowpiopstgssa@t ai ni ng solution is
pot assi um 19. The process of cI ai m 14, 15, 16, 17 or

1 ein the

p osph %&fowﬁtog Eﬁﬂ'{i éﬁau]tq Bﬁ méSﬁd%ea@g.tw i5 PYL.HPRL in the
Hﬂfé@ﬁﬁﬁu@éorﬁhﬁin@s@ﬂmoﬁ% dlt%suﬂ'lz 18 or 19 wherein the

target fluid sel ect ed romthe group consisting of
| ubricating f|UId or phosphating bath. 21. A converted
ik al ‘Bishproeesseof ﬁ1@1nmd44ng5a1§hd)%,ph8itoe h?ethreirayI&r target fluid is

L I L R N

converted netal substrate of claim?21 mherein t he

it al A ebsteriat enetdi0sudsinme ifsdihg @@)ho%ate]_lh@tap&@&eéﬂe%d by the
met al #{@S”at of claim21 wherein the netal

JUPEET @k Gainy k2 GONYEFFIqNeUF (G omyp mgtal splastratth e
converted netal substrate of cIa|n123 wherein the

mon- f efeOlshveRER mdts stﬂJng%rﬁfmilaﬂ% \%@' ORVel L Fag Substrate

nmetal substrate of claim erel n
reempkisesstdyst rate is at | east part of an engi ne. 26. A
| ubricating conposition conprising a substantia

2D ML BB 530 0, 21 SFE L B s

cbmiprises 20par Rhbes etatr eat e a phosphate- 20 netal |ayer
upon a netal conponent upon bei ng brought into contact

W th met al onent. 27. The lubricating
&6np ogrth i CGHV‘BJFedchlﬁ n‘frﬁlﬁﬁtfﬁ}?e?@lﬁmp A3 sphesein ghe sopfesent metal is

i,

25. The converted metal substrate of claim 20, 21, 22 or 23 wherein the metal

substrate is at least part of an engine.
26. A lubricating composition comprising

a substantial amount of an oil having a lubricating viscosity, and an amount of
the phosphorus-containing solution of claim 1 operable to create a phosphate-

metal layer upon a metal component upon being brought into contact with the

metal component.

27.  The lubricating composition of claim 26 wherein phosphorus is present in the

lubricating composition in an amount of between about 300 ppm and 1250 ppm.

28. A method of lubricating an internal combustion engine, comprising supplying

to the engine the lubricating composition of claim 26.
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| ubricating conposition in an anmount of between about
300 ppm and 1250 ppm 28. A nethod of lubricating an

WO paoafom®B1 conbusti on engi ne, conpri sing suppl yPayuS84/002886

to the engine the lubricating conposition of claim 26.
19 WO 2004/ 070081 PCT/ US2004/ 002886 29. A nethod of
form ng a non-ferrous netal -phosphate conversion
surface on a non- ferrous metal conponents, the nethod

e ar | n t ive
p sphor us é&; Etwl:) g3 W&?rﬁg‘lsamﬁ %ﬁlﬂ) 2e ceBYRIsiPRSHgace on a
asindfewbtihmatal abﬂﬁpélient@ﬂﬁ'mém&f Sothysiesi rﬁgadh% sRPLofN
amoni unf am ne conmpound to create 5 an exothermc

reaction thereby producing the active

phos p FBFRANE AN 25U, Phespharen €Qi@‘ii¢1h QY tnhlémgom phesphoms- contalmng
R icPvith GHRKAE Hhet nSobutio

ina contact reeglwo r&ﬁ %fﬁlrf%{cl)l\réi rrous Wz% 8%8%&0 create
tap ekothermhiceeantion tlﬁeeeb;opmdmmﬁ@the PBREPSIRIsEhIREYEIEHS And
surface on the contact region. 30 The method of claim

29 wherejn.the non-ferrous tal conponent conprises
To at CRAAEiHE 358 nelCialnouctr ComarTmoOv B Whes crhesphorus

tsBRtiBA M fLE6R4E BBbA onC METIRCEouL RITRA | | ]
part of an engi nrgg 32" The method of clcg)lﬁﬁ% %nt %gﬁhn the non

fﬁrr%éﬁ‘ét?]nphfﬁﬁhiﬁ@ coMersitrosiioe o thealontacbregios.
delivered into contact with the non-ferrous netal i n a

ladbr i [ ' t ubricatin
397" WTk e ¥f LORTRO BRIt Bttt i Bthonpd cormprises
tahmiswmf ace conpri sing: al um num phosphat e; and
aI um num oxi de, the al um num phosphate and al unm num

| de rm t phate-netal |ayer on an

rjr—&’ﬁw tﬁﬁsrﬂ? Qlal%% ?Fé %& PHren nBe sontfayrers pegtaigcomponent

g&nf,ﬂggggdleggﬁnr(ﬁsaﬁleh glg contacting the al um num
conmponent wi th an am)unt of a phosphorous-cont ai ni ng
solution of claim1l operable to create the
pRospHae enetkadpf clatg 8P, 300r 31 wherein the active phosphorus solution is

delivered into contact with the non-ferrous metal in a lubricating environment using a

o

lubricating fluid.
33. A phosphate-metal layer for aluminum components, the surface comprising:
aluminum phosphate; and

aluminum oxide, the aluminum phosphate and aluminum oxide forming the
phosphate-metal layer on an aluminum component, the phosphate-metal layer being
formed as a result of contacting the aluminum component with an amount of a

phosphorous-containing solution of claim 1 operable to create the phosphate-metal

layer.
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