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development of a growing branch of research called combinatorial chemistry.
Combinatorial chemistry generally refers to methods and materials for creating
collections of diverse materials or compounds--commonly known as libraries--and to
techniques and instruments for evaluating or screening libraries for desirable properties.
Presently, research in the lubricant industry involves individually forming
candidate lubricating oil compositions and then performing a macro-scale analysis of the
candidate compositions by employing a large amount of the candidate to be tested.
Additionally, the methods employed for testing each candidate composition require manual
operation. This, in turn, significantly reduces the number of compositions that can be

tested and identified as leading lubricating oil compositions.
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stadardpegyireneah Srisslfireanthiin ¢sgind\gidy; ul it bastbeen n@povéélaat the

oils, marine cylinder oils, conpressor oils,
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stated above, present research in the |ubricant
delcraetsthe ¥mea@Sof PRbsphorous and sulfur in lubricating oils still further, thereby
meeting future industry standard proposed phosphorous and sulfur contents in the engine
oil while still retaining the oxidation or corrosion inhibiting properties and antiwear
properties of the higher phosphorous and sulfur content engine oils. In order to
accomplish this, a large number of proposed lubricating oil compositions must be tested
to determine which compositions may be useful.

Additionally, similar changes in specifications and changing customer needs also

drive reformulation efforts in other lubricant applications such as, for example,

transmission fluids, hydraulic fluids, gear oils, marine cylinder oils, compressor oils,

refrigeration lubricants and the like.



allow for refornmulation to occur in an expeditious
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amounts of each sample. In this manner, a high throughput preparation and screening of
a vast number of diverse compositions can be achieved to identify which lubricating oil
additive compositions and lubricating oil compositions containing such lubricating oil

additive compositions are compatible and therefore stable.

SUMMARY OF THE INVENTION

A high throughput screening method for determining lubricant performance is
provided herein. In accordance with one embodiment of the present invention, a high

throughput method for screening lubricating oil additive composition samples, under



additive, each sanple being in a respective one of a
plurality of test receptacles; (b) maintaining each
wGaaphetdes a predeterm ned tenperature and optPONEE1094/035878
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¢) means for measuring the storage stability in the sample moved to the testing
station to obtain storage stability data associated with said sample and for transferring
said storage stability data to a computer controller, wherein said computer controller is
operatively connected to the means for individually moving the test receptacles.

In yet another embodiment of the present invention, a high throughput method for
screening lubricating oil composition samples, under program control, is provided
comprising the steps of (a) providing a plurality of different lubricating oil composition
samples comprising (i) a major amount of at least one base oil of lubricating viscosity

and (ii) a minor amount of at least one lubricating oil additive, each sample being in a

respective one of a plurality of test receptacles; (b) maintaining each sample at a
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reference to the drawi ngs wherein: FIG 1 is a

schematic diagramof a systemfor preparing a

plurality of different lubricating oil additive

conpositions and/or lubricating oil conpositions; FIG
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a different conposition depending upon the o
plurality of samples of different lubricating oil addifive compositions and/or lubricating

oil compositions;

FIG. 3 illustrates a test receptacle having a bar code in conjunction with a bar
code reader; and,

FIG. 4 is a schematic diagram of a system using a robotic assembly for

individually retrieving test receptacles.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S)

The present invention is directed to a high throughput screening method for
determining lubricant performance of lubricating oil additive compositions and
lubricating oil compositions containing such lubricating oil additive compositions. The
expression “high throughput” as used herein shall be understood to mean that a relatively

large number of different lubricating oil additive compositions or lubricating oil
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providing the plurality of lubricating oil additive compositions or lubricating oil
compositions is automated and controlled by a microprocessor or other computer control
device.

The lubricating oil additive compositions for use in the high throughput screening
method of this invention include at least one lubricating oil additive. Such additives for
use herein can be any presently known or later-discovered additive used in formulating
lubricating oil compositions. The lubricating oil additives for use herein include, but are

not limited to, antioxidants, anti-wear agents, detergents such as metal detergents, rust

inhibitors, dehazing agents, demulsifying agents, metal deactivating agents, friction



additives, or their anal ogous conpounds, can be
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Alternatively, the lubricating oil additive(s) can
further contain a diluent oil to forman additive
concentrate. These concentrates usually include at
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dilderetloidyeind ifitoli dppiibEHivat’e to Zmdt Y Wik %, preferably from about 10 wt. % to
di aryl di t hi ophosphates, e.g., those described in an
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Chem cal Structure and Effectiveness of Sone Metallic
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Lubri cated Mechani sns™, appearing in Lubrication
basChiEACRs@itkd IRRUMe oW gg%at %6 8odc@htrate may be readily mixed with
lubricating oils to prepare lubricating oil compositions. Suitable lubricating oils that may
be used as diluents can be any oil of lubricating viscosity.

Examples of antioxidants include, but are not limited to, aminic types, e.g.,
diphenylamine, phenyl-alpha-napthyl-amine, N,N-di(alkylphenyl) amines; and alkylated
phenylene-diamines; phenolics such as, for example, BHT, sterically hindered alkyl
phenols such as 2,6-di-tert-butylphenol, 2,6-di-tert-butyl-p-cresol and 2,6-di-tert-butyl-4-
(2-octyl-3-propanoic) phenol; sulfur-containing materials, e.g., sulfurized olefins or esters

and the like and mixtures thereof.
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Low overbased metal sulfonates and neutral metal sulfonates are well known in the art.

Examples of rust inhibitors include, but are not limited to, nonionic
polyoxyalkylene agents, e.g., polyoxyethylene lauryl ether, polyoxyethylene higher
alcohol ether, polyoxyethylene nonylphenyl ether, polyoxyethylene octylphenyl ether,
polyoxyethylene octyl stearyl ether, polyoxyethylene oleyl ether, polyoxyethylene
sorbitol monostearate, polyoxyethylene sorbitol monooleate, and polyethylene glycol
monooleate; stearic acid and other fatty acids; dicarboxylic acids; metal soaps; fatty acid
amine salts; metal salts of heavy sulfonic acid; partial carboxylic acid ester of polyhydric

alcohol; phosphoric esters; (short-chain) alkenyl succinic acids; partial esters thereof and
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Crot R SR GRS PSR o SHEF G0 ERE b

am de, imne, imde, hydroxyl, carboxyl, and_the .
compigiEngeofgmamia, gt e alkiolnias o %Sﬁéillsg?}Pé?cf py -%oger&rl No.

| ong chain al kyl acrylates or nethacrylates with
104 ROy Bled Marehe2& BOVE thagratantsrof vieh are mcpipreatedyy reference

m xtures thereof. The derivatives of these

hegéis,pad slarike,ané ngxturdsdrea¢afd di sper sants such as borated

succi nimdes, may al so be used. Preferably, the

di s [ f aitfoaning abiits Riokds,bac aeingi beiedier palgahefsrof rikyl

ani mati on of pol yal kyl ene succinic anhydrides with
methacrylate; polymers of dimethylsilicone and the like and mixtures thereof.

Examples of ashless dispersants include, but are not limited to, polyalkylene

succinic anhydrides; non-nitrogen containing derivatives of a polyalkylene succinic
anhydride; a basic nitrogen compound selected from the group consisting of
succinimides, carboxylic acid amides, hydrocarbyl monoamines, hydrocarbyl
polyamines, Marnnich bases, phosphonoamides, thiophosphonamides and
phosphoramides; thiazoles, e.g., 2,5-dimercapto-1,3,4-thiadiazoles,
mercaptobenzothiazoles and derivatives thereof; triazoles, e.g., alkyltriazoles and

benzotriazoles; copolymers which contain a carboxylate ester with one or more additional

polar function, including amine, amide, imine, imide, hydroxyl, carboxyl, and the like,



pol yal kyl ene pol yam ne. The | ubricating oi

conpositions for use in the high throughput screening
woreiokodioed this invention include a m nor anmouPCT/U8§2084/035878

| east one of the foregoing lubricating oil additives

together with a maj or anmount of at |east one base oi

of lubricating viscosity, e.g., an anount of greater

than 50 wt. 9% preferably greater than about 70 wt. %

nore preferably fromabout 80 to about 99.5 wt. % and

nost preferably from about 85 to abou 8 , % based
e GorProdsts Ry eRATCA Ry @ﬁ?%ﬁn?ﬁ@n@é ﬁﬁn&ﬁsy? e SF essi on

"base oil" as used herein shall be understood to nean
meghasadates wish knospmpis & ghegbormiiaotians end thejbike pnd wixgures thereof.

| ubri cant conponent that is produced by a single
Thesletivatoes ofthesealisphsag s reeg. Jpeated dispersantssugh ssdwpaiedient

of feed source or manufacturer's |location): that neets
sutdiEinS@sPmanlsé Betsede Preferstidgcthé dispdriamis arapalyslkglend s

identified by a unique formula, product identification
subbiiiRfdos defivaifrdin aﬂihﬁtib@slepaydué;ﬁ@ﬁe dus@nio enkydrideawithe

[

any presently known or | ater-discovered base oil of

pm%%ﬁ&ﬁ&%%%gﬂnﬂ&§005ity used in formulating |ubricating
il “conpositions for any and all such applications,

€. 9-p e?%cﬁ&r%&iL@dérﬁ oS i:o§§go|9 ?llgé, iﬂgﬁé h@h :tlﬁgughpﬁtcstcfé%ﬁﬁg method

fl ui'ds "suc ear -o ,_ transm ssSi on

fl.uids, .et.c.. Additonall he _base oj for . eln.
ot B B G SR oot e S LS g Re ok L o

.9.,. polyneric al kyl methacrylates, olefinic . o

2l V&@L@, wigh gmajo AmgiH Y ariEsshPRRVASERN of BRBrYingvisspsity:

styrene- but adi ene c§folxner; and the |ike and m x{ures
e.g- iy aaesunt elogreatentbans )] Y- ol Preferaply cavafer i aoieldyt. yo, more

appreci ate, the viscosity of the base oil is dependent
prefpohlyt frem abpit 80 4 dhont INE B6r'diand mpst nrblerablysizers iabgut §p tgabout

base oil for use herein will ordinarily range from
98ahio i, basetl @nalxototal 201pHt afdh¢ canmise®n( dBE px@essio@0base oil” as

Centigrade (C). Cenerally, individually the base oils
ustSB&eiashaNBE fiRlefitdod tividehn HBNR stockionBleBd bfbase stoclss which is a
lubricant component that is produced by a single manufacturer to the same specifications
(independent of feed source or manufacturer's location): that meets the same
manufacturer's specification; and that is identified by a unique formula, product
identification number, or both. The base oil for use herein can be any presently known or
later-discovered base oil of lubricating viscosity used in formulating lubricating oil
compositions for any and all such applications, e.g., engine oils, marine cylinder oils,
functional fluids such as hydraulic oils, gear oils, transmission fluids, etc. Additonally,
the base oils for use herein can optionally contain viscosity index improvers, e.g.,

polymeric alkylmethacrylates; olefinic copolymers, e.g., an ethylene-propylene

copolymer or a styrene-butadiene copolymer; and the like and mixtures thereof.
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range at 100 C of about 2 cSt to about 30 cSt,
preferably about 3 cSt to about 16 cSt, and nost
wee@besahd y about 4 ¢St to about 12 ¢St and wi PET/D82004/035878
sel ected or bl ended depending on the desired end use
and the additives in the finished oil to give the
desired grade of engine oil, e.g., a lubricating oi
conmposi tion having an SAE Viscosity Gade of OW
oW 20, OWM 30, OM40, OW50, ONM60,5W 5W 20, 5W30
5W40, 5W50, 5W60, 10W 10W 20, 10W30, 10WA4
10WAsene siilipd insthp o1 wopkhapashlyppeesipies the Vécp\%ltydéfé]&e bage oil is
gear oils can have viscosities ranging from about 2
depgidentaipan thetapphiertion St ceardingly, the vBseBtyHE 8 bree ohipr pee herein
manuf actured using a variety of different processes
will wedinatilp gangb ditonnatout 2 toi dbeut 2090 ceitistakies @SHam 10& S Cansigrade (C).
refining, hydrogen processing, oligomnerization,
Gestally) ihdieRIuhlbynthedask dikueéd asiengine BAs will red adtimmkatistvidcbsity
be substantially free frommterials introduced

rar%%ra@ eI CrErRBEROLASE t MhowCIINYSA Prératablbbo®y 3 §8LeY hisuis 16168, and
e base oil of the lubricating oil conpositions of

és?g rﬂﬂ? B AR A B, 4PBudDYSh Qﬁd%ﬂﬂ bed¥elestéAloP Blehded depending on
ricating i

ase oil. Suitable hydrocarbon syntheti
t
th? 1143&&% ﬂ% L%g %hcrlnglr% aéigfal%%sﬁﬂgl%é fuﬁ%]ﬁe?g)}]ltétg V%'ftll%eZ(%nég{rﬁcP@raﬁgof

f
o2 o By SE5 B st
synt hesi
ov»égy;zer D aﬁe@@e@?éﬁsgﬁ% %W, %K@—%@rﬁ%@ é\?ﬁ@%%ggéwm
r table b
A aaRSOTS, TRGLGU R Fof hah Tt YRR P52
| ube oil fraction of viscosity 20 cSt or higher at 100
us@l asligThailsoasdavs Viseoaifieprngiog ifpgtaborbreip @beut 2000 oSt at
| ubricating oils, synthetic lubricating oils or

100P&t ur es thereof. Sui t abl e base oil includes base
st ocks obtai ned by isonerization of synthetic wax and

s| adas¥\@¥cksatay ] hadSachireld aaias ketbtbasdifstagkscesses including,

produced by
but not limited to, distillation, solvent refining, hydrogen processing, oligomerization,
esterification, and rerefining. Rerefined stock shall be substantially free from materials
introduced through manufacturing, contamination, or previous use. The base oil of the
lubricating oil compositions of this invention may be any natural or synthetic lubricating
base oil. Suitable hydrocarbon synthetic oils include, but are not limited to, oils prepared
from the polymerization of ethylene or from the polymerization of 1-olefins to provide
polymers such as polyalphaolefin or PAO oils, or from hydrocarbon synthesis procedures
using carbon monoxide and hydrogen gases such as in a Fisher-Tropsch process. For

example, a suitable base oil is one that comprises little, if any, heavy fraction; e.g., little,

if any, lube oil fraction of viscosity 20 ¢St or higher at 100°C.
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hydrocracki ng (rather than solvent extracting) the

aromati ¢ and pol ar conponents of the crude. Suitable
wWhawe/00i95% i ncl ude those in all APl categori esPdT/U$1004/035878

I11, IV and V as defined in APl Publication 1509, 14th

Edi ti on, Addendum |, Dec. 1998. G oup |V base oils are

pol yal phaol ef ns (PAO. Goup V base oils include al

ot her base oils not included in Goup I, I, IlI, or

['V. Although C}oup [1, 1ll and IV base oils are

preferred for use_ in this i nvention, se preferred

basdbebass oiayasee ¢rivphfen I@W%lé%?%%mg% Metﬁgvtglca?ng

Goup I, Il, 1IIl, IV and V base stocks or base oils.
oilgsemintumathercaf. Yiitableihast eilimchwlesdrase stpeksrobtaanadrhy isgmegization

such as, for exanple, liquid petroleumoils,

of syaithmmmwcraadiskadk waxasiveblltas dadreckapieddasd stdakis pmﬂawdnl@'
oils of the paraffinic, naphthenic or m xed

hyBcatkiig Grathepihah eslivent leypRsing)tht srodetic watipdlamongoaentoof the
shale, animal oils, vegetable oils (e.g., rapeseed

crilel SuitfASHRE oflb in%hﬂ@ thdsaihlPAP) categBled NE, ITLKW. andSehsdefined
synthetic lubricating oils include, but are not

in ﬁ\PS‘PEﬁﬂ:a i6h 140601 AR, RHJie?ldﬁlﬁq b@d Q9§SJ batdubUt/adse oils are

rocar oon OI fs such as pol yrrerl zed and

I
pobrg @6@8%% eq}rglgog(ﬁbgﬁeeqﬁ lu e (l)le&#géllgo\é%eg gf%)‘? 1sncludedm
hl b t h -
o i T TS, R R gy e o
m xt ur es thereof alkylgenz

wggeErbdienetd i e S%@y&o&@m%m%%re of

(2- et hyl hex % benzenes, and the |ike; polyphenyls
G@u@hlhiﬂbﬂbﬁéﬁv ibase staskppEheye Qils- al kyl at ed pol yphenyl s,
and the like; alkylated di phenyl ethers and al kyl at ed
di phiésefol natutal biteschide misal deiceting ails, sughhas, Sgexample, liquid
honol ogs thereof and the like. 12O her useful
pesyRuMells Csolweht-ireasd agchl-ratddnminadblublicatingrogs nbthe paraffinic,
limted to, oils nmade by polynerizing olefins of |ess
na&ﬁ‘tﬁéln@ oERIRA ParFRHTB-nEpHERenasty pdshyil sedigived fromydoane, shale, animal

utyl enes, isobutene, pentene, and m xtures thereof.
oilVEY d30d616 Afls B £ PAPERE] S BasiR o BAd Rid §i1)241RI the like.

Useful synthetic lubricating oils include, but are not limited to, hydrocarbon oils
and halo-substituted hydrocarbon oils such as polymerized and interpolymerized olefins,
e.g., polybutylenes, polypropylenes, propylene-isobutylene copolymers, chlorinated
polybutylenes, poly(1-hexenes), poly(1-octenes), poly(1-decenes), and the like and
mixtures thereof; alkylbenzenes such as dodecylbenzenes, tetradecylbenzenes,
dinonylbenzenes, di(2-ethylhexyl)-benzenes, and the like; polyphenyls such as biphenyls,
terphenyls, alkylated polyphenyls, and the like; alkylated diphenyl ethers and alkylated

diphenyl sulfides and the derivative, analogs and homologs thereof and the like.
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well known to those skilled in the art. Additiona

useful synthetic hydrocarbon oils include |iquid
wpoiopierss of al pha ol efins having the proper vPGDUS1004035878

Especi al |y useful synthetic hydrocarbon oils are the

hydrogenated |liquid oligoners of to al pha ol efins such

as, for exanple, 1-decene trinmer. Another class of

useful synthetic lubricating oils include, but are not

limted to, alkylene oxi de polyners, i.e

\Ij\,g gi?)ﬁr?elf %:}%%;1@}’“41 ! ﬁ@%}%ﬁ& oi $ Jénlca]g\g%g; L%r\\ézﬁ) %ec{ {&e&? orgl(ajde by

by, for exanp ﬁsterlflcatlon %@ rlflcaé L
polypsEEng pl%m&?%le%% #ph FHPAyAtEgS £ a5t ?é’ﬁ%‘? e, butylenes,
t hrough pol ynerization of ethyl ene oxide or opyl ene

isobwtients penthres, andayixtupgitheteeh Metdpdeoforemring guck polymer oils are
pol yoxyal kyl ene pol yners (e.g., methyl poly propyl ene
welllkpowh tethbeer skilbediimtheart. aver age nol ecul ar wei ght of
1, 000, diphenyl ether of polyethylene glycol having a
ol aduitiahalwesfghdyntieti® BRrdQEon disendiyde lgmivepolyphers of alpha
pol ypr opyl ene gl ycol having a nol ecul ar wei ght of

ole%m@ﬁ@wﬂg 500ropet FisdosRy. FRRERIIPOEHHIGYBaIdIoNydcatboasile b the

hereof " such as, for exanple, the acetic esters, m xed

hy@ﬁ%éﬁéteﬁﬁ%gl id efg@fnérs Rekhe SRR MG sfortsefk @iaﬁﬁple 1-decene

raet Yet ‘anot her cl ass of usef
sgnthetlc Iubrlcatlng oil's include, but are not
i ted to, the esters of dlcarboxyllc acids e.g.,

ht d d K
g| kg,w’fheg gslglof] %e%gl etlfa],@nélfa(t’l%g }15 mciglgig,:ﬂglllt%re}%lt hited to,
suberic acjd, sebacic funar! aci d, .adi

alipHmerEide PakmiAT ) raomeRA Gt TEaL T Ry IR Akt

acids, al kenyl malonic acids, etc., with a v rlga%
whetecthh tsirerinabhygiroxyh gropps havedisen mopigied by. APk Hgple %Won or

al cohol , 132-ethylliexyl aIcohoI et hyl ene cho
etimiifivAtione Thessl ojis ete axempbfisbby the odppicpsred Girgusipolangization of

Speci fic exanpl es of these esters include dibutyl
etlBtinp akRie ol plopylehhytitiexlyd Jkgdhad phanyl ethem oéshgbe polyoxyalkylene
polymers (e.g., methyl poly propylene glycol ether having an average molecular weight
of 1,000, diphenyl ether of polyethylene glycol having a molecular weight of 500-1000,
diethyl ether of polypropylene glycol having a molecular weight of 1,000-1,500, etc.) or
mono- and polycarboxylic esters thereof such as, for example, the acetic esters, mixed
C;-Cs fatty acid esters, or the Cy30x0 acid diester of tetraethylene glycol.

Yet another class of useful synthetic lubricating oils include, but are not limited

to, the esters of dicarboxylic acids e.g., phthalic acid, succinic acid, alkyl succinic acids,
alkenyl succinic acids, maleic acid, azelaic acid, suberic acid, sebacic acid, fumaric acid,

adipic acid, linoleic acid dimer, malonic acids, alkyl malonic acids, alkenyl malonic

acids, etc., with a variety of alcohols, e.g., butyl alcohol, hexyl alcohol, dodecyl alcohol,
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fumarate, dioctyl sebacate, diisooctyl azelate,

di i sodecyl azel ate, dioctyl phthal ate, didecyl
w@biokakase, diei cosyl sebacate, the 2-ethyl hexpdT/US2004/035878

diester of linoleic acid diner, the conplex ester

formed by reacting one nole of sebacic acid wth two

nol es of tetraethylene glycol and two nol es of

2- et hyl hexanoic acid and the Iike. Esters useful as

synthetic oils also include, but are not limted to,

25T atopnol SRYER il ip s srebSerhérg FoBSRAL ecol, et
pgeﬁ%llr‘lr%ggllnﬂlég égt?}?s?;: estﬁfs;g%pde ‘ﬂ9 ym?eg |dlp o:e il}?gfﬁ |’bacate di-n-

pentaerythritol, dipentaerythritol,

hery} fyamtaie djachil seherate, shigoackd ardlae, dnqulqcziloazel@,ﬁs digcii plthalate,
such as, for exanple, polyalkyl-, polyar

dlqb@bfmtkaixty digicosybscparajd, they2-gthylbseeyh dicsiet of lamlblcs #did dinas, the
oil's, conprise another useful class of synthetic

colmpﬂmd &8 iforehed bl seacipeaicfmale ef sgbptie acidfwithnesendlecodiide,
but are not limted to, tetraethyl silicate,

tefriiyAedeORIoP M twl thdl608 f2-eth@hésam bid aeidhintl iexiike)
silicate, tetra-(4-nethyl hexyl) silicate,

tet r]%’cér@ugeﬁﬂtas %Hftli/éu@ Ragke ﬁicidd@ 2 are not limited to, those made from
hexyl - (4- met hyl - 2- pent oxy) di si | oxane,

SRR

f are.not Ilrn

m?tﬁ :l t I n I | SlyB{% 8&%]%@}'01 clhers ﬁ{cgla?] heopell ent glg/col fnmethylol
Pr%@ngfi% 381% P ey i HperRasyian %@ii%@elt - ester

tetrahydrofurans and the like. The | ubricating aoil may
be duleapchpsed ol suel &% for evemplernohedkoimaolyes Polurlkent &r
either natural, synthetic or mxtures of two or nore
pObsfarjdnyy-@iomah@glés ool silieteojlpeomipsied awdr healidiofeab of/eynthetic
Unrefined oils are those obtained directly froma
lubvadating bilor Speyific ket esafithese ifdudy, butaoahat lishiwieg, tetracthet
sands bitunen) w thout further purification or

silidagRtetAtoprdpyExideae, asrao-diiyledsyhadioate] wiraii¢-metesl- but
are not limted to, a shale oil obtained directly

hexyl)silicate, tetra-(p-tert-butylphenyl)silicate, hexyl-(4-methyl-2-pentoxy)disiloxane,
poly(methyl)siloxanes, poly(methylphenyl)siloxanes, and the like. Still yet other useful
synthetic lubricating oils include, but are not limited to, liquid esters of phosphorous
containing acids, e.g., tricresyl phosphate, trioctyl phosphate, diethyl ester of decane
phosphionic acid, etc., polymeric tetrahydrofurans and the like.

The lubricating oil may be derived from unrefined, refined and rerefined oils,
either natural, synthetic or mixtures of two or more of any of these of the type disclosed

hereinabove. Unrefined oils are those obtained directly from a natural or synthetic source

(e.g., coal, shale, or tar sands bitumen) without further purification or treatment.
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fromretorting operations, a petroleumoil obtained
directly fromdistillation or an ester oil obtained
wa@l20oso¥49¢3 f rom an esterification process, eachPCf/Ustw©IB5878

is then used without further treatnent. Refined oils

are simlar to the unrefined oils except they have

been further treated in one or nore purification steps

to inprove one or nore properties. These purification
techni ques are known to those of skill in the art and

i nclude, for exanple, solvent extractions, . secondar
Exgmales of garefped eilsielyle. Bysr wtlingted i, shlg |°f1r°§{a?ft?ﬂ,ad5%°ﬂy
percol ati on, hydrotreating, dewaxing, etc. Rerefned
from TetorEng oprstiing caPAploN e Qhﬁgnwsfb@cgy freny ¢istglagien g @xester
simlar to those used to obtain refined oils. Such
oilrabtagiddrtivtedy fremanestatiBeation prasessseach of whinbds ten used without
reprocessed oils and often are additionally processed
futtther tresthizh§ URSindd bt fre dintitar teethe vatefinéd sifssaxters ddiytiavebeen
and oil breakdown products. Lubricating oil base

fuBhed Gl Sted 1 dneasd nidr® puriivatibly stesi t6 anpBioh € ahd G mere prepertiy

al so be used, either alone or in conbination with the

Th@géaﬁlfﬁﬁhﬁjorp@glﬂﬁﬁlles ARUnBHm B bR skl DiaIEe &t Akificlud) Fb

wax | sonerate oil is produced by the

Lol LR HERariGh, SMUrGLd GBS fiffation,
ex%ﬁﬁl t ’uér0 2%“?%%@2%#&6%68%1%%3/ dt ro ltls g r?e%q zat % on cata ysta. on
Nat ur al es.are typical |l I )
e R R e T
waxes are typically th produced b he :
ol s D bt 6 10 Py R Ag s p i egegmed oils are alo
di spensing the at |east one lubricating oil additive
kngiyn peechimedersEPI9Rwssails 28d pligheye addiienplly ripressed by
| ubricating oil additive to provide the conpositions
techaiquemdiresteddd senanvokbef shent@ddibeesomd oiltbreskdowye products.
advant ageous to conduct nol ecul ar nodel i ng of proposed
conpobmcksing eil hasestods tiérived dropothie hiydressofrierization of wax may also
formul ati ons) to determ ne which conpounds may provide
be POEE BitheR laldne @ in@nibaiaebal i tiecafpresdid hatnml akdior syutheyd Base
stocks. Such wax isomerate oil is produced by the hydroisomerization of natural or
synthetic waxes or mixtures thereof over a hydroisomerization catalyst.

Natural waxes are typically the slack waxes recovered by the solvent dewaxing of
mineral oils; synthetic waxes are typically the wax produced by the Fischer-Tropsch
process.

If desired, prior to dispensing the at least one lubricating oil additive or the at least
one base oil and at least one lubricating oil additive to provide the compositions herein,
as discussed hereinbelow, it can be advantageous to conduct molecular modeling of

proposed compounds for use in the compositions (i.e., formulations) to determine which

compounds may provide potential leading candidate compositions. For example,
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15cal cul ati ons can be carried out involving such
factors as, for exanple, transition states, bond
wo engbhee3 bond angl es, di pol e nonent, hydr ophoPCTUS2004/035878
etc, of the compounds. This can be carried out using
known software such as, for exanple, Quantum Mechanics
avai |l abl e from Accelrys (San Di ego, California).
Software for the design of test libraries can be used
to design the original conmpound test |ibraries based
on input fromthe foregoi ng experinental progran(s).
calthliationsshn ke cartied Auijaval ciag such fagtens @p.dpk $XpPSs %@Wﬂﬂ%%tatesa
libraries that cover the desired experinmental space ,
bondtengthi,| iond asgleg, idipolccabmentdediapbabigity, dés p§herrempeels. This
O her software can then be used to anal yze the data
cail boeartibkow usmiiknewh soffwae euwhras) fat exanipdd, Qatmm\Methantve
structure of the conpounds and/or conpound treat nent
avEIBE frdR Aecad/ (8in DRI Caiforaandi ti ons. Such
correlations are often referred to as QSAR software

(QuaBkivhAt oV e ShEiBE b 1ibFdieY EdnbeRRbdtd RBEh tRYVidiah! e
from Accelrys (San Diego, California). Such QSAl

coglgg&{datgﬁ II{B%CE BERd ﬁtilgjiit?ﬂPBXhé ﬁ‘)?eegg éﬂ@éﬁn&rﬁalﬂﬁ§érgﬂ(s). This

sequent conpoun I brari or furthe
creeni png. The e qgf .such to

soff SRt Pepesddf <ol dBii s RO At AR AR

collected, these OSAR programs C beco r
xBTS EOg S CAUSC R GO, f P a0 Qthor software

i ncreased probability for finding desirabI% (of0) unds
capgien &g 45l te analiee the Aefa digasthe paneyinegts aad coigelpis rﬂirgﬁﬁp g&*ﬁ &gth the

into various lubricating oil conpositions, as decrjbed
strhesnesi of e eompoands andéon comipquing itreaimeent caaditisps wad/orgractiogy

exanpl e, regression and anal ysis technol ogi es, using
cokditivms. Subh varaatians gre, ofien +JBAR @\aaiQSAR soffwaser( Quantifatiye

(San Diego, California). In this manner, validation of
StiubRrsl At Aithag) fvaiablé iremmaceleys (Sin Dixge| Calffomda). Sech

achi eved and then this data can al so be
QSAR programs can then be used by the software to design subsequent compound test
libraries for further screening.

The use of such QSAR programs can add to the efficiency of screening. As more
data is collected, these QSAR programs can become more efficient at developing
compounds libraries with increased probability for finding desirable compounds. For
example, the compounds analyzed can be formulated into various lubricating oil
compositions, as decribed hereinbelow, and then further analyzed by way of, for
example, regression and analysis technologies, using known software, e.g., C2-QSAR
available from Accelrys (San Diego, California). In this manner, validation of the data

obtained from the molecular modeling can be achieved and then this data can also be

stored in a data collector. In this way, new compounds, conceived by one skilled in the
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stored in a data collector h this way, new conpounds,
concei ved by one skilled in the 16art can be checked
Wb 006h0e1965AR software to predict their activi tRCPUS®N4/035878
to their actual synthesis. Additionally, such software
tools may be utilized to prioritize a list of possible
conpounds bei ng considered for synthesis in such a way
that one skilled in the art will have a higher
probability for success. Referring nowto FIG 1, an
exanmpl e of a temt rovi de_.t he .f or.egoi n .
ari B ke PR QSR satess Torgrecet (R Rty ROt tggheir ectual
receptacles is generally illustrated as system 100. .
symberise dadititignally sgeh sqftvears ipelsamayhirdtifigehtodriosiize ¢ § ipaggible
the foregoing conpositions in the plurality of _
compeysls bring corsideredeior pmalidsis an susharveaydhaicng skidled i the art will
co-pending U. S. Patent Application Serial No.
hat®4 BigBerptebability tbrencc@sst ober 31, 2003 and entitl ed
"H GH THROUGHPUT PREPARATI ON OF LUBRI CATI NG A L
COVREEITh G toRGCOMEI AR ofla. shdtBRARpIoSIdehle foregoing
Wl | enberg et al. (Docket No., T-6298A; (538-60)) and
coﬁ?&éiﬁ'&ls@n ARPIRALIF STk APERivdstreb dfacRis 85 SitleralR Rllhstiatel @B ,
the contents of which are incorporated by reference

syg’t%q.b@.: Rgﬁ@&ﬁﬁltiklé( Fg M%?@Fﬁhlg]aﬁ@ QRS foR Ero@’icﬁﬁ%)fhlé)fo@ oihfe

or egoi ng base ol | rrcating viscosit . essel
120 . t.ai . i1 -Whi .
cob oA ME BB e @ Lot Ml SR B Efhaing

U o Aekieaton SearaRt 40850 LRI SR shlonsy Shalpaf oo
R0 A pf 8P RandoR A SR BRIPIR S8R s
respectivqgg. For exanple, in the case of screenin

FQRy6OMBINAEORIAL b "yniielenbpig et al. geckst Napded298A;

vessel s 120 can be used wi thout operating vessel 110.
(538:16Q)) amd having & @nameromdighte With the pnesemtiappliatign.t the coydends of

oil B to nozzle portion
which are incorporated by reference herein. Generally, vessel 110 contains a supply of
the foregoing base oils of lubricating viscosity B. Vessel 120 contains a supply of
additive A, which can be any of the foregoing additives useful for modifying the
properties of the base oil. As one skilled in the art would readily appreciate, one or more
of vessels 110 and vessels 120 can be used when dispensing more than one base oil
and/or more than one additive, respectively. For example, in the case of screening
lubricating oil additive compositions, one or more vessels 120 can be used without
operating vessel 110.

Tubular line 111 is a conduit for communicating the base oil B to nozzle portion

113, from which it can be dispensed into a selected test reservoir, as described below.

The amount of base oil dispensed is determined by metering pump 112, which can be
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113, fromwhich it can be dispensed into a sel ected
test reservoir, as described bel ow. The anount of base
woerlosdiepensed is determ ned by netering punp BQI/USHNQ0B5878
can be 17conputer controlled. Tubular line 121 is a
conduit for comunicating the lubricating oil additive
A to nozzle portion 123, fromwhich it can be
di spensed into a selected test reservoir, as described
bel ow. The anmount of lubricating oil additive
dlspensed Is determ ned by nmetering punp 122, which
corgjiuiy conlrollsd. conput er control | ed. Conputer prograns and
systenms for automatically metering predetermned
anoTiwttugar difie ARk israi cehduit for gommpnisaiins b gﬁ hprigatggeodladdiivedh to
protocol are known in the art and can be used herein.
noAxEziie 123 3framaviidBit earcbepdigfeasaaliny ai salecled dast yeserxdimi asy
so that base oil B and additive A can be
desstibad Hefove 0T amadins priobtting ol atlditive digssmsadiis determined by
Alternatively, base oil B and additive A can be

me%ﬁﬂg' ﬁﬂltnb QM WiREHRsh &8 HehBnip8Rt cdit®EEY. OCsmputtepro@aAls @ad
and can conprise a multichannel pipette or one

sys?erm Jivs ﬁltocﬁiﬁticgﬁ’ﬁﬂ%%ﬁﬁ J.Sedet-gﬂﬁlnX@ S96knts O AReridigth £RBrdRECe
nder

pressure. ally, nore than two vessels can

Wlt? Wé%ﬁegt%& 10to '\é(éf aerr 'kH WRS a3 4hd @’% 1§ Js8d 11 ' n the

nown and commercl a aval e In the

daNerea 13 e o e Bpe 28 B85 71 e

tubul ar |ines, 111 and, 121, neterin
addiingy 4 cath by FE¥angoRthy glf@%lse%w YeEStR g{‘@&%@ﬁg“’%ﬁ 1‘%{’15% oil B
fluid flow therethrough. The test frane 130 |nclude
andidglitive'gandfe sequentiplhy &lded iathe faskiesqreoty. Thypoggles 1h %@3
a plurality of recesses 132 for receiving the
cardécsyeiss e doudtibipnriel pipette ohaser piore gmggaderididsves. The
recesses provide test reservoirs wherein each
I eSThy Pdskel€ 01Ut aidr190 can be under pressure. Optionally, more than two

CT

vessels can be employed. Metering pumps suitable for use in the invention are known
and commercially available. In the event that highly viscous lubricant base stock or
additives are used, the vessels 110 and 120 and/or the tubular lines 111 and 121, metering
pumps 112 and 122, and/or nozzles 113 and 123 can be heated to facilitate fluid flow
therethrough.

The test frame 130 includes a block 131 of transparent material (e.g., glass)
having a plurality of recesses 132 for receiving the dispensed additives or base oil and
additives. The recesses provide test reservoirs wherein each reservoir contains
lubricating oil additive compositions or lubricating oil compositions of a different and
predetermined composition, i.e., the percentage and/or type of base oil and/or additives in

each composition will vary from one reservoir to another. Optionally, the reservoirs can
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| ubricating oil additive conpositions or |ubricating
oil conpositions of a different and predeterm ned

W@ 0uposi9s3 on, i.e., the percentage and/ or typePCf/URNS4035878
oil and/or additives in each conmposition will vary
fromone reservoir to another. Optionally, the
reservoirs can 18be individual receptacles (e.g., test
tubes) mounted upon a rack, instead of being recesses
in a block. Preferably, the test receptacles conprise
transparent glass tubes. Wiile five reservoirs,, i..e.,

be preliadusd secenfpeles (p@ariest boy) mopmted uppnggac Biepq Pl Ringrichses
in FIG 1, any nunmber of reservoirs can be enpl oyed

in fbloek. nPrefaseblyemigstacaepiacley seraprisedrinentpinb glasoiubesy. ve
or even nore test receptacles and sanples as required.

resgitveirs, g, véadssas 13225 832poi 32, 832, ddleperedllustrated igiF1G. 1, any
relatively small anounts of sanples. The sanple size

nuinBeredeEscr@se caobe ensoyegdresimal For daemple thosystetrhan ealpbajt 20,
20 m, preferably no nore than about 15 m, nore

50 P10®f R leddl MoRQedBdcepthdlaandlambleihs RQdiraet nore
preferably no nore than about 5 m . The test frame 130

and 7l SREN 3N SsB98#d §8 adabBedid hokid3laBl 8y SRMARBIBunts of samples.
rel ative to one another. Al though manual novenent of

Th% Efmvﬁg@v&gﬁ{ !g%;}}eﬁ’éée@@ir%%* % M HRREAL 'ihah%b%ttz'@!ﬂtﬂhbﬂ%?erably

I nventio roboti c mechani sns w

pr ogr,ammabl venment ar referred. .l ﬁﬁg% ' t
no Bi8? FRE PO K oty Stre el e Gsofioaf 1) SRRATHIED

qpvg@]e in g}la%ergl and/ or vertical direction so as
Preferally poanere dap oy itk on a sel ected recess under the

di spensi ng nozzles 3 and 123. a _anot her enbodggenﬁh

t he Thesest Bamaq 130 epddlispensingiperziss il Hand 147 arpmmoyalye glativg to

and 120, are slidably novable laterally and/or )
ony endthaalAlthough mewehwbyerhend 0§ the iapparaiys b an eaipyasH opeyator s

113 and 123. In a testing procedure, vessels 110 and
with2thapariéd beitke wivichtidnh eobett ectiehismsbviticpnograbesablainpvement

and additive(s), respectively. The apparatus of system
ardRfel®d MBVER esnbolinidafthe test frame 130 is mounted upon a slidable carriage
movable in a lateral and/or vertical direction so as to sequentially position a selected
recess under the dispensing nozzles 113 and 123. In another embodiment, the nozzles
113 and 123, and optionally the vessels 110 and 120, are slidably movable laterally
and/or vertically to accomplish positioning of the nozzles 113 and 123.

In a testing procedure, vessels 110 and 120 are filled with the selected lubricant
base oil and additive(s), respectively. The apparatus of system 100 is moved such that
dispensing nozzles 113 and 123 are positioned above and in alignment with recess 132a.
A metered amount of base oil B and a metered amount of additive A are simultaneously

dispensed into recess 132a. The dispensing nozzles 113 and 123 are thereafter

repositioned to be in alignment with the next recess 132b and the metered amounts of
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di spensi ng nozzles 113 and 123 are positioned above
and in alignnment with recess 132a. A netered anount of
wha®e/0oi9h3 B and a netered anount of additive APEF/ES2004/035878
si mul t aneously di spensed into recess 132a. The
di spensi ng nozzles 3 and 123 are thereafter
repositioned to be in alignment with the next recess
132b and the netered anounts of 19additive A and/or
base oil B are changed in accordance with a
redeterm ned schedul e of  variation such that .the
ad{iipg Acationhassioll B precawgsd inasoprdpnes vty Predstgrpined schedule of
percent age conposition of additive than that in recess
varjgipa sudthdaiphe hubrigating oildp sepeesdl 338 hane didisvenf peycentageand
123 are sequentially aligned with the successive
compasitssesf afldiRive tb Zdht iraredess 332s. Skhetpatiern ésucheatestasshe hepgles
a predeterm ned conposition of lubricating oil. The
113 ampasednt seqhemtivtlyBliged wittethe sadobsgiveaadessee d32ay 182k and 132¢
reservoirs by mxing, for exanple, by agitation of the
so tHaf8Rh tecebhds & préaetonlinell Botpdsetibnl of Sibricatimgoidf t he
contents of theé reservoirs (mechanical or nagnetic

sti hi Behp @A A allB BiRRLAROB&bIRAGH HRIrEseWolil b @Sixing, for
e.g., nitrogen. Optionally, base oil B and additive(s

. . . t
ex S o R ERSEAARE G AL P81, SO EhERER A ATAN Bbof the contents
i spensi.ng_nqgzzl e havi ng.a m.xin .C ) Jo
of {8 SodHaioTest T Sisch P By RRLP E B el el i
the m. xi ng chanb and en di spensed t hfough .t he .

s G PR GETTo OGRS BiPG 6L PR S icth aF F%@bla?de prior o
_receptacl es have been provi ded caontai nin _Iubricating )
disppusingitior the EespsHBR ESeTVOIRS o8 gXasmple. Aovingea fisprysggpozzle having

conpositions, the plurality of fluid sanples can then
a iisingrehybadah be ussdowhereindrsehiil Bapd edditiveds), A ategnetered into the
sedi nentation data, color data, viscosity data, etc.
mikiaf ehamleg andheh didpbiSed throwghshstemicfioo thegaantir.al | y
analyzing a plurality of fluid sanples for
sedioxes ﬂ@tﬂlﬁaliﬂy%fﬁ&bﬁw& 108k byen grbvidéd @nefning hdricating oil

sanpl es can include lubricating oil additive

2dGRVP Ot dsAds GRS AR AEn@bil tERASIsitRRS, thel PRt AR bNWui@kdmples
can then be analyzed for storage stability such as, e.g., sedimentation data, color data,
viscosity data, etc. Referring now to FIG. 2, a system for sequentially analyzing a
plurality of fluid samples for sedimentation is schematically illustrated. The samples can
include lubricating oil additive compositions containing at least one lubricating oil
additive or lubricating oil compositions containing one or more base oils and one or more
lubricating oil additives, such as those described herein.

System 200 includes means 210 for holding and optionally moving a plurality of

test receptacles 212 mounted to a frame 211. In one embodiment a light source 221 is

disposed on one side of frame 211 and a photocell 222 is disposed on the opposite side of
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additive or lubricating oil conpositions containing
one or nore base oils and one or nore |ubricating oi
w@oashiaes, such as those described herein. SyRCEDISR00035878
i ncl udes neans 210 for hol ding and optionally noving a
plurality of test receptacles 212 nounted to a frame 2
I n one enbodi nent a light source 221 is disposed on

one side of frame 2 and a photocell 222 is disposed on
t he opposite side of 20frane 211 opposite, and aligned

Wi t the . light so that a | emtt
ﬁ%‘}ﬁ thHQpP?Sétﬁt gfgi ol il © f‘alllgl%ém%% Sélefe g@aﬁaﬁ% ed by
é t he photocell 222. In_this enbodi nent, photocel
thobgh tﬁ%@f‘nﬁ?éscaflﬁé detegird apd mpasHredbydhy Ph%‘lfﬁ 2helnsthisn) e,
h anot her enbodi ment, photocell 222 is nounted so as
enthodiveent iphofinesll 222 measuies disilightimyismittedrthfoggh Bleyample. fpanother
the incident |light beamfromlight source 221. h this
entbe dimment, @hitoch232 is nploted se bd to2 21ipwsisan r esitdbleydgle, preferably
scattered by the sanple. The photocell converts the
90P it Iitte ihEi@&it Vight Heaindfran lighte6inte 220. Bithie aécondeinbbdinnt,
then transmtted via line 223 to a conputer controller

phéLell Y9V GasiRE ﬁrguﬁ%a&éa@ 1§ 88 8dms. FndiAodel RYbvertkHig: light
conmputer controller 230 al so controls novenent of the

reRAFRLRS ay 'e cRic8N@nal, WS thel Grahidifitted 18 13:27D3 ﬁ)sa E&lefﬂ@r

sequentially noved I’'nto a position between the
coﬁ@&ﬁe‘f‘ 33(? %s%bﬁ&pr%c&a? tﬁg' 9 %ﬁa‘f ?réa%l (ril%tg ﬁlﬁég OQ% qgalﬂl{e Iétforlrlle% %3

erature far red termne

ol B GR My Bt of rRaTREA S e fjlf*berﬁﬁigﬁlaﬁt 3 syBles gon be

formati on of sedlnent The ermn i erat ur
sequertiglpevad 19t0raa?9@610f1bswealb§ﬁeﬁg bsoefqe&% BB‘S%S%‘O@MF #e

heat being provided by, for exanple, an oven in which
upph eospip eesragnd- st ored or passed through. The higher

tenmperature tends to increase the rate of instability.

The The eateples are maainthined efi a yredetdrmingd démparatine fonmgedétemmnned

about 10%relative humdity to 100%
time to test for storage stability as measured, for example, by the formation of sediment.
The predetermined temperature can typically range from about 20°C to about 80°C, the
heat being provided by, for example, an oven in which the samples are stored or passed
through. The higher temperature tends to increase the rate of instability. The
predetermined humidity will ordinarily range from about 10% relative humidity to 100%
relative humidity. The predetermined time is preferably at least about one day.
Typically, the samples are tested every day over a period of thirty days. Longer testing
times can be selected if desired, e.g., 60 days, 90 days, 365 days, etc.

In general, the samples are initially clear and transparent. Although they can be

of any color ranging from, for example, light amber to dark brown, the samples initially

allow for the transmission of light therethrough. Sedimentation tends to form a haze or
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relative humdity. The predetermned tine is
preferably at |east about one day. Typically, the
wa200plewenr e tested every day over a period of PCTU81094/035878
days. Longer testing tines can be selected if desired,
e.g., 60 days, 90 days, 365 days, etc. h general, the
sanples are initially clear and transparent. Al though
they can be of any color ranging from for exanple,
light anber to dark brown, the sanples initially allow
for the transm ssion of |ight therethrough )
flosuiFe RICERH BTG GHED PolgH RIS ROl OG SAmPIY | Ageorgifglyy means
i ncreases the opacity or light scattering of the
forsmensiuang the storage F§PLy taclpdes dsterainingd Q¥ RIS, saspass Hyeneh
stabilty includes dete nining how much |ight can pass
or bhsaitgld by thesamplet tle thecsybymtilestotedin EIG 2 h dighisopeom221 and
illustrated in FIG 2, a light source 221 and
phptoedlbzal dre 2RFlogedinenpdtmgathtivm220 toestimgishithits iehpRe@iuto
acconplish this test procedure. The sanple is noved
THeRE:@pI8 iPR6Vdd 810 d posttatih fegtisy #dtionrr2@ Botweeh wrdight ktirce 221
| i ght source 221 and the photocell 222, and the
anfl lﬁ%toﬁ%ﬁ)lcéll MEASHI 82 RO EBashied RbwinfuchN@RBRIttahafitted through
t hrough or beée scattered by the sanple, converts this
L . o 0 o S
ort@Egcsagu%H%P.tthé %a}ngllea EorﬁJetﬁ% Hfid & srlfe!rrgﬂ?t!mo A Gedfi @ $ighi1Sand

ectrica gna roug ne 223 to a conputer
troll 230, T UL t t

R B Bl R 7 G B S B

coipgh o otong e St R Rl DBl s part o

transm ttance neasurenment to a Sa%golt col or or AST
dagadibaarysas| dgecribed ReeleRelar- S termptvely §e BRITRNIR, 58 coppert the
storage stability of the sanple, e.g., by conparing
trankritiendeaneagaement to aSaheliwelerair ¥S T Rgler wHlue HEnSkRITe
The conputer controller preferably can also contro
softivererto detmmmine trectquasi stabdity nfthefample, sgny exnpasing e color
they can be individually tested. The test receptacles
vaRikdo alkfswe¥sIoPlaBge 6fhe kengi@unt ed to a novabl e carri age
2 , which noves the test

The computer controller preferably can also control the movement and

positioning of the samples so that they can be individually tested. The test receptacles
212, for example, can be mounted to a movable carriage 211, which moves the test
receptacles sequentially into a position between the light source 221 and photocell 222, as
shown in FIG. 2. Alternatively, the light source 221 and photocell 222 can be moved.
As yet another alternative, the samples can be grasped and individually moved by a
robotic arm, as described hereinbelow.

To obtain a base line reading for comparison, the samples are initially tested for
storage stability, such as by sedimentation or color measurements, prior to the step of

maintaining the samples at a predetermined temperature and optionally a predetermined
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receptacles sequentially into a position between the
i ght source 221 and photocell 222, as shown in FIG
wWQ@2008l086hat i vel y, the light source 221 and phPCDUS1004/035878

222 can be noved. As yet another alternative, the

sanpl es can be grasped and individually noved by a
robotic arm as described hereinbelow. To obtain a

base |ine reading for conparison, the sanples are
initially tested for storage stability, such as by

sedi nentati on or olor asure nts, to the ste
hugrdifpiop s aerPfﬁ@mPng g dmpl dgtags gt ﬂ?er?é?alputef librar to
tenperature and optionally a predeterm ned 22hunmi dity
esteblishzp refeeanee ol fiew vehichsthe yehisequent stprage Hahiity, ds,atasqa@rbéd
in the conputer library to establish a reference point
asfesth Riviferhbly hjestulos tofaking thetsturagpestabliliffsintsasyyemantahe sample is
be assessed. Preferably, just prior to taking the
agftited By dosdxatiple, vipraving she lesteedeptable, imeerphgthegeshgictpibeld one or
by, for exanple, vibrating the test receptacle,
mabrB Yigreh, sfigkirighBe t@fdntd GLBOtBCkEpRIRE, 6F anyitleer siifgdie means in
stirring the contents of the test receptacle, or any

or@rh@ht 1844t feﬁfﬁbﬁarﬂ‘?ﬁa%sﬁé%d%ﬁy %dlrhéht Q&hléhelﬁ%t hdRTRIRMAD ithe/
re-suspend any sedi ment which have fallen to the

boﬂgﬁlto(f@ﬂaqgsttr&% t‘é@l@t TEE ta@fﬁ%@es réuﬁff & 'bﬁﬁ@r?o ediment

unitorm |str| I ment throughout e

B AR P 2 e HiE.

nOM/t% FIGd optlonally a bar code 313 can be
noh gye g A%F ©aliB&ch i ndi vi dual t est receptacle 212 and

the sampl e contai ned therein. The bar code 313(fan be
r eadRaITIAS 8OV HUBICH pationalie aharerse 333 sapbe assigred to each

_nmeasurenment to insure that the data obtained fromthe
indisiduntsest saceppclerd 43 andetire sample comaipeshifisreino Figdar code 313 can be
appropriate sanple. This would also facilitate
reatinngstaglatdier oodbercadsl 325 et caslaswasmnmmnt tf ingure theatheldet.
Referring nowto FIG 4, a system 300 is schematically
obtdihddstamatirGedibrh®tion ARasurement corresponds to the appropriate sample.
This would also facilitate changing the order of the measurement of the samples.
Referring now to FIG. 4, a system 300 is schematically illustrated wherein an
array of test receptacles 312 are mounted in a holder 315. Each test receptacle 312
optionally includes an identifying bar code 313 affixed to the outer surface thereof. A bar
code reader 325 is positioned so as to be able to read the individual bar codes of the
respective test receptacles 312 and to transmit a bar code data signal to a computer
controller 330 via a data transmission line 326. The bar code reader 325 is preferably

movable with respect to the holder 315 so as to be positionable in alignment with selected

individual test receptacles 312.
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array of test receptacles 312 are nounted in a hol der
315. Each test receptacle 312 optionally includes an
W0 d@snifys ng bar code 313 affixed to the out erPGUSHOL035878
thereof. A bar code reader 325 is positioned so as to
be able to read the individual bar codes of the
respective test receptacles 312 and to transmt a bar
code data signal to a conmputer controller 330 via a
data transm ssion |ine 326. The bar code reader 325 is
preferably novable with respect to the holder 5 so as
t o Herqbets essgpllyi3a0 insludes gfripashe mavetle awp &k wigh a grasping
i ndi vidual test receptacles 312. 23A robotic assenbly
m@BanismSPudEke mhoticassembly itadapled tagmasaBuindividuaktest receptacle
graspi ng nechani sm 352. The robotic assenbly is
31adaprede the tept aspptasie toadpositibnagh tdstisg stattpei0detveccB 1ie bghd
nove the test receptacle to a position in testing
sofilcaB2 Dand3pHdtdeen 3Rt thhisit banHem&nied or32dinentitiphoThemibbtic
322 so that it can be neasured for sedinentation. The

arf1QPPileffaly Alsd Bdaptealts by ihe ksitpla Gt st fteadlé B%Q'oﬂ SQmple,
sanple in the test receptacle by, for exanple, by

by{rgpegfefgggiy%@%%sﬂ&c n;hgclé 861 b diGie &Rk @&k@d RlRsish l%r%dtihg.

> positio or testing. The photoce

j ; f - ] h
SRR e G sl Bl
t he. ] troll 30 th h d
eGP LEn PR 08 995 G ComEGt SreRb POl Prereagets

operatively associated with _controls the robotic, .
tragSuERBn Y06 %5 CUIGOBIPVER GRTATOLET SHMsiRPRRRGIELY F55eriaed vith

selectively retrieve predeterm ned test receptacles
conispls theaebotierassambinuiacheirel sigppldtaasiisainn lige f hkjorselectively

assi gned respective positions in the holder 315. In a
retpiced predecrmintdtost recaptacles foy medsurernens and thep déplanattizanh ontheir

is programed into the conputer controller for a
asSipesivkdpattive pdeitiendiinrhd hadder 3The st orage stability

nmeasurenents are taken daily for a period of extended

t estrh A@rdfbi®s méBsd, @) AsERd valle dAYSImIARA is programmed into the

computer controller for a “pass/fail” determination. The storage stability measurements
are taken daily for a period of extended testing time, for example, 30 days. Those
samples which fail during the course of the extended testing time are electronically
marked so that they are not retested. By not retesting failed samples the system can be
made to operate more efficiently, energy and time being spent only on samples which
prospectively meet the desired product specifications.

Alternatively, a viscosity test may be carried out on the plurality of samples to
determine storage stability. For example, an impeller (not shown) may be inserted into
test receptacles 312 and initially rotated by applying a predetermined power and

measuring the revolutions per minute to obtain a base line reading for comparison. Next,
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sanpl es which fail during the course of the extended

testing tinme are electronically marked so that they
w@ar®@snoes et ested. By not retesting fail ed sanpEES1004035878

system can be nmade to operate nore efficiently, energy

and tinme being spent only on sanpl es which

prospectively neet the desired product specifications.

Alternatively, a viscosity test nmay be carried out on

the plurality of sanples to determ ne storage

bility, For ex l e, I mpe| l er (not shown) may be
at Pﬁ%@@?ﬁr@a@d g W%ﬁ%@@a@}e e ngiatech BPPEYP‘P%/&‘? S o
applying a predeterni ned power and neasuring the
pr trmimetl ppwerrad mAapning thereplitiprs rer priwe.| Phen feqayafgions
for conparison. Next, 24at predetermned tine
per minvtesef the inhgellenip elthashigher erdawer than die peedoterajmpd yilng of the
the sane predeterni ned power and neasuring the
cotiten] ahmipien s predeteniined e, e thaes/fadV detetniiomsonpan be inputted
m nute of the inpeller is either higher or |ower than
inth e prEdes. er m ned val ue of the control sanple at a
predeterm ned tine, then a "pass/fail" determ nation

can [hgsi-OPst ke GFtﬁe fn@ﬁmg Af A3 &Qentlihvalfish t&bd M6nitored

results of the method of the present invention can be

fro\ﬁ}ﬁg ke&a‘ﬂi’t«? %cﬁﬁo‘}m é dei RER}R WRGH! 'nBPm due@t or. a%‘le'af%‘h%is&zﬁ contact

rect or at [east VI sual cont
a tin the t ho t nventi o
Wl th |geén P%e ating g%p t% f{‘l)egt 1nve %nﬁ'p‘g re’:m%lte EoeCﬁilon an be, fc]>r

ex @?%S?Senﬁfgﬁré%ﬁ 6%%@@8%& %ﬁﬁé?n??@mﬁ{‘ g B BYW?ILWétem for

the systemas well as records the outputs of each
usg paeipomgpifess apd qomiols dhg systsmy a5 gvedlas rf?cé’ﬁdsdh% outputg gf %ach of the
way, it beconmes possible for less interaction with
resplis eltha dstsheinggaiedopb e dhisway Hebeconws pessibdg for kass interaction
system Suitable data lines, with which the results of
withhersouhg beingattiondd at ds lomtibn of the gpstand Syitabde/ddielines, with
transm tted, are known.
which the results of the output, as well as control commands, may be transmitted, are
known.

Storage stability data regarding the lubricating oil additive or lubricating oil
compositions can be stored in a relational database to provide a combinatorial lubricating
oil composition library. Alternatively, the system may be electrically connected to a
signal data collector comprising a computer microprocessor for system operation and
control to collect the data from the various tests over an extended period of time to
compile the combinatorial lubricating oil composition library. The database can be used

to find optimum combinations for a desired product stream, and can be particularly useful

when the desired product stream varies depending on market factors. When the product
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Storage stability data regarding the lubricating oi
additive or lubricating oil conpositions can be stored
WO p008/04b&t | onal dat abase to provide a conbi naP@F/U81004/035878
| ubricating oil conposition library. Alternatively,
the system may be electrically connected to a signa
data col | ector conprising a conputer mn croprocessor
for system operation and control to collect the data
fromthe various tests over an extended period of tine
to conpile the conbinatorial lubricating oil .
requiRmeRE change) ADBTORFLYte cpRBinglensIsan Be elepesklo g the fsifgd
opti mum conbi nations for a desired product stream and
praglaet. be particul arly useful when the desired product
stream vari es dependi ng on nmarket factors. \Wen the
pr oBekitioRd debise evfzndrs cahiznuped tappredge thatidentity of the
conbi nations can be selected to prepare the desired
ad@tioelbcdnd 1itel catingosibtontimishioas endsihé bnaytaCaorapestoisitty data
correlate the identity of the additive(s) and

oblaiRl HERL B8, RiumeoAi B ainkicRNS adaithbld1ela86@l MhiaBak software
storage stability data obtained therefrom Nunmerous

prc%? 55 a il K1e2¥R {(eﬂug;}lg Atdc ) Fg@tl\@?ﬁs@xi%ﬁf RORLCElar

ogr ans are avai or exanp from Oracl e,

%g%a? oxb P LML LS SRl
R
e

nmet hods descri bed her ft
bipgredgiEing thegrlatis dasoruisrmmBl e BRI L AGE t
oil additive and lubricating oil conpositions and
cregtsra ‘shemerymirpt of e drbwgetingrrilwddiiviersad iubrigpting qibgpmpositions
obtai ned fromthe storage stability nmeasurenents can
ant eoruslatd tha hifermtayipe with tisihformeion ebigieed frkmdbmsterage selylity
of skill in the art. Wile the above description
meéORtRALMS cirplyuss et typsof dofieaee is petlikhbws tethosd ef skl inllee

art.

While the above description contains many specifics, these specifics should not be
construed as limitations of the invention, but merely as exemplifications of preferred
embodiments thereof. Those skilled in the art will envision many other embodiments

within the scope and spirit of the invention as defined by the claims appended hereto.
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construed as limtations of the invention, but nerely
as exenplifications of preferred enbodi nents thereof.
wahose4®ki | led in the art will envision nmany oPEIEDS2004/035878
enbodi nents within the scope and spirit of the
i nvention as defined by the cl ai ns appended hereto.
26WHAT IS CLAIMED IS: 1. A nethod for screening
| ubricating oil additive conposition sanples, under
program control, conprising (a) providing a plurality
of different lubricating oil additive conposition
iI8i ng at | east one |ubricating oi
additive, each sanple being in a respective one of a
pl urlalA mgthofl forestecning &iprigetingil 4dditiviewpmpesitiomegnedeshunder
sanple at a predeterm ned tenperature for a
progredebetrol] cegprisinge; (c) neasuring the storage
stability of each sanple to provide storage stability
dat ga)fR6vidiagh pSaalty f ddfeebnt (ub)icatHomil dddhiye icbmpogiian damples
of step (c). 2. The nethod of claim1, wherein the at
cohBAsihg AMRadt 6RE [ubAEANG oflidddiBideli dably niple B&@hER £@sidc@V8 one of a
t he group consisting of antioxidants, anti-wear
fﬁ@ﬁf ts, rust inhibitors, dehazing agents,
ol e f%??gﬁ% tgg%hts, metal deactivating agents,
fricgyon modifie ' :
ant (¢ SRR T R S RB L RHRRI ERRARS for a precetermined
.conpatibilisers, corrosion-inhibitors, ashless
’spersants, dyes, extrenme pressure agents and
m xtures thereof, 3. The nethod of claim.21, wherejn..
e (DlrStsha oo alorigs SRPAILY Shevile SRRl K ATI4e FIPHRS Sp i dota

gl ass.
for each sample; and,

(d) outputting the results of step (c).

2. The method of claim 1, wherein the at least one lubricating oil additive is
selected from the group consisting of antioxidants, anti-wear agents, detergents, rust
inhibitors, dehazing agents, demulsifying agents, metal deactivating agents, friction
modifiers, pour point depressants, antifoaming agents, co-solvents, package
compatibilisers, corrosion-inhibitors, ashless dispersants, dyes, extreme pressure agents

and mixtures thereof.

3. The method of claim 1, wherein the test receptacles are fabricated from a

transparent glass.
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274. The method of claim1l1l, wherein the step (b) of
mai nt ai ni ng each sanple at a predeterm ned tenperature
wo enosadqesedeterm ned tine is perfornmed at a t eP@EBEDS1004/€35878
of fromabout 20 C to about 80 C. 5. The nethod of
claim4, wherein the predeterm ned period of tinme is
at | east about one day. 6. The nethod of claim1,
wherein the step of nmeasuring the storage stability of
each sanple conprises determ ning the opacity or [|ight
scattering of the s | e and co ri_ng,the determ ned
opadh (oPegRetRodETaEas FLrE g hneh (D 06 TERERIES ce TR 2t o
scattering of a reference sanple. 7. The method of
predetgrmingd teypparatiye fphapisdeiemiiyeddime hoerarmpidet ademperature of
determ ned by neasuring the intensity of |ight passed
frooh ploang ROLC ®eaabpite80°8. The net hod of claim 1, further
conprising the step of agitating each sanple before
measuring the storage stability of the sanple. 9. The
met hod of claim1l1, wherein the plurality of sanples
ar e 5i. IR thdtRKBSf chithaly whBdindh€ pate@ithé@pdrivd P Vi it o 18ast
nmeasuri ng station between a |1 ght source and a
abBneesl ! for individually neasuring the storage
stability of each sanple. 2810. The nethod of claim1,
wherei n each sanple has affixed thereto a bar code
identifying the sanple. 11. The nmethod of claim 10,

wher ei botd ¢ . | |l ectively. ' .
e g Y a3 PR B DSl YR st of
receptacl es, i ndivi 1y iti i d.test
eaf b PO G e i e i cerdil G b e b
the storage stability. 12. The nethod of claim, )
copmaries thesaicEminghepacy asigiseatering wih thenagily srlight scattering

of a reference sample.

7. The method of claim 6, wherein the opacity of the sample is determined by

measuring the intensity of light passed through a sample.

8. The method of claim 1, further comprising the step of agitating each sample

before measuring the storage stability of the sample.
9. The method of claim 1, wherein the plurality of samples are in a linear array

and are sequentially moved to a measuring station between a light source and a photocell

for individually measuring the storage stability of each sample.
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conmputer. 13. The nethod of claim 12, wherein result
of step (c) for each sanple is transmtted to the

W@ oop¥s3 the conmputer conpares the result w PET/ES2004/035878
predeterm ned value delimting a failure or passing of
the result, and the conputer identifies failed sanples
to preclude further testing of the failed sanples. 14.
The nmethod of claim 1, wherein the step of outputting
conprises storing the result of step (c) on a data
carrier. Th thod of, claim 1, further
e 19 die Hetiadi GG TR A, 1eSeinieagt Sl eay g ﬁr%@mrcode

_for obtaining a result of further cal cul ati ons.

ideridyipg thesgmple cl ai m 14, further conprising the step of
transmtting the result of step (c) to a data carrier
at a renote |ocation. 2917. The nethod of clai m 15,
further conprising the step of transmtting the result
of fldr tThe metlaldaflchim dHswicecia adelicicaasenibéy sehictisely ectritess
| ocation. 18. The nethod of claim, wherein the

in@itidnalaest $éoapiatled fomRA AL TERE r@cfepﬁ‘abﬁ@ af CindBAdHAILY PEStichs said
sedi ment ati on neasur ement , col or neasurement or a

ted kREPRLILY 1nr931@§tii'1§ QRO for ll%tenm@u&?@frtﬁéj stfag biabilty.
wherein the plurality of different lubricating oi

addi tive conposition sanples further conprise a
diluent oil to forman additive concentrate. 20. A

ar | cat | 0|I co
n&%e € me old g Y 85?&:11'1‘%16 e 8?159% Ortrlﬁ PRsE prﬁ? 18 (:05?trolled by a

gEPV|d|ng a plurality of different Iubrlcat|ng (o]
co Osition sanples conprising (i) a major anount of

at Ieast one base oil of lubricating viscosity and

(ii) a

13. The method of claim 12, wherein result of step (c) for each sample is

transmitted to the computer, the computer compares the result with a predetermined value

delimiting a failure or passing of the result, and the computer identifies failed samples to

preclude further testing of the failed samples.

14. The method of claim 1, wherein the step of outputting comprises storing the

result of step (c) on a data carrier.

15. The method of claim 1, further comprising the step of using the result of step

(c) as a basis for obtaining a result of further calculations.

16. The method of claim 14, further comprising the step of transmitting the result

of step (c) to a data carrier at a remote location.
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m nor anount of at |east one |lubricating oil additive,
each sanple being in a respective one of a plurality
W@R00bm$1963 ecept acl es; (b) maintai ni ng each sanpdBUS1004035878
predeterm ned tenperature for a predeterm ned tine;
(c) measuring the storage stability of each sanple to
provi de storage stability data for each sanple; and,
(d) outputting the results of step (c). 21. The nethod
of claim 20, wherein the base oil is a natural or
synthetic oil. 3022. The method of claim 20, mhereiﬂ
t he 17uBhe ewthod §f elatm by dihsy ompriing tesin of frgpspfe the result
group consi sting of antioxidants, anti-wear agents,
of flether caaitlgjons tesa ddtmerrtiétay pgemefe hepziiony agent s,
demul si fyi ng agents, netal deactivating agents,
friction nodifiers, pour point depressants,
anti foam ng agents, co-solvents, package
conaa! mhé hieBRH 91 claidf 1 08hadéih My idrhgy Sabiktyih@swement of step (c)
di spersants, dyes, extrenme pressure agents and
coﬁ?ﬁﬁﬁééraes%di%ﬁfaﬁ% medstrerddh€ IR RRMsREm&lt dk BvABosityidagiBment.
the test receptacles are fabricated froma transparent
gl ass. 24. The nmethod of claim 20, wherein the step
(b) of maintaining each sanple at a predeterm ned

t ermer abh pitislof Paff ToEhF S ublior g Rt b =

et hod of .claim?24 erei n.the.predetern ned perijod
saGEvG Popabosifnapled prligE rEtine St d 1S P B0
claim 20, wherein the step of neasuring the storage

cogeeafplei ty of each sanple conprises dete riining the
opacity or light scattering of the sanple and

20. A method for screening lubricating oil composition samples, under program
control, comprising:

(a) providing a plurality of different lubricating oil composition samples
comprising (i) a major amount of at least one base oil of lubricating viscosity and (ii) a
minor amount of at least one lubricating oil additive, each sample being in a respective
one of a plurality of test receptacles;

(b) maintaining each sample at a predetermined temperature for a predetermined
time;

(c) measuring the storage stability of each sample to provide storage stability data
for each sample; and,

(d) outputting the results of step (c).

21. The method of claim 20, wherein the base oil is a natural or synthetic oil.
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conparing the determ ned opacity or |ight scattering
wWth the opacity or light scattering of a reference

W@ 200pl0e19627. The met hod of claim 26, wherein tPEI/US2004/035878
opacity of the sanple is determ ned by neasuring the
intensity of Iight passed through a sanple. 3128. The
nmet hod of claim 20, further conprising the step of
agitating each sanple before neasuring the storage
stability of the sanple. 29. The nmethod of claim 20,
wherein the plurality of sanples are in_a_linear array.
and %r d'he gthiodiaf alavfy%ﬁowheelpéh%luhe%lag PHgd élflg? Isgiglected Yrom
between a |ight source and a photocell for

the grpup iceisisting ohtiowidanty, athiewenr ageie detergshis gt ighibdeish
sanple. 30. The method of claim?20, wherein each

debazind egehtssdenffl$ikaag agwe‘lsemetahddaatﬁvaﬁug egdntie friqtiopinmaglifidre, pour
sanple. . The nethod of claim 30, wherein a robotic

potsiepiebyints cAn@ifdaiming yoenB] ¢d-eolestd, patikupatomhpatibisers, corrosion-
receptacles froman array of test receptacles and

inhiBHbié] LHRLY MsReahis] BRS, cxbbile bRS$urd Rtaad hestutdd thereof.
testing station for deternination of storage
stability. 32. The nethod of claimwherein said
robotic assenbly is controlled by a conputer. 33. The

et %d T%fe Ingét]?ddrgt%gam% e{vﬁ%&{lrtfest#ttr hpaélteg Qre(fgl%]ricfaperd from a

each Sanmpl'e 1s transmt ute
ir qﬁuge& conpares the result with a predetermnm ned
%@? B'&H S niting a failure or passing of the result,

and the conputer identifies failed sanples to preclude
further testing of the failed sanples. 3234. The

met hod of claim 20, wherein the step of outputting
conpr déis methnd; af §latA @0y wherpip thst stay @S of lél)imﬁ\mag l?a%laﬁample ata

carrier.
predetermined temperature for a predetermined time is performed at a temperature of

from about 20°C to about 80°C.

25. The method of claim 24, wherein the predetermined peried of time is at least

about one day.

26. The method of claim 20, wherein the step of measuring the storage stability
of each sample comprises determining the opacity or light scattering of the sample and
comparing the determined opacity or light scattering with the opacity or light scattering

of a reference sample.

27. The method of claim 26, wherein the opacity of the sample is determined by

measuring the intensity of light passed through a sample.
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35. The nethod of claim 20, further conprising the
step of using the result of step (c) as a basis for
wobbiaionony a result of further cal cul ati ons. 3BCT/Ukm04/035878
met hod of claim 34, further conprising the step of
transmtting the result of step (c) to a data carrier
at a renote |ocation. 37. The nethod of claim 35,
further conprising the step of transmtting the result
of further calculations to a data carrier at a renote
| ocation. 38. The nethod of claim?20, wherein the
st or’dgd hemgHhad;af ¢laim 29 rrorprisigg die ) of agHpimesesh sample
sedi ment ati on measurenent, col or neasurenment or a
befors srsgsuripg iecasiereghehilityd themasple: em f or screeni ng
| ubri cant performance, under program control,
conprising: a) a plurality of test receptacles, each
containing a different lubricating oil conposition
saniioe The mthosl ofglaira 2 0awhagia thepiotatity affsamplek esesih adinear array
base oil of lubricating viscosity and (b) a m nor
andrEBd g uditiaBy nlo®edto Omeastutihy dtgainl Hegvezhla 1R duraeindR)photocell
receptacl e noving neans for individually positioning
fo? ﬁidg/i&lﬁﬁlg n[e‘ﬁ&ﬁﬁ%@ﬁé §6rabdlstabi i leih s%fn?Ie‘. on for
nmeasur enent of Storage stability in the respective
sanpl e; 33c) neans for neasuring the storage stability
in the sanple noved to the testing station to obtain

st or stabiljity. da associ at.ed with said | e.an

For - Or amereiiad ey LR A PP AU Gyl Dy b TS tAPtoae
.,CO ut§%1confroller, wherein said conputer controller
1d?§g§ﬁg $¥E1% connected to the neans for individually

noving the test receptacles. 40. The system of claim
39, wherein said neans for receptacle noving neans

conprises a novabl e carri age. _ _
31. The method of claim 30, wherein a robotic assembly selectively retrieves

individual test receptacles from an array of test receptacles and individually positions said

test receptacles in a testing station for determination of storage stability.

32. The method of claim 31 wherein said robotic assembly is controlled by a

computer.

33. The method of claim 32, wherein result of step (c) for each sample is
transmitted to the computer, the computer compares the result with a predetermined value
delimiting a failure or passing of the result, and the computer identifies failed samples to

preclude further testing of the failed samples.
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41. The system of claim 39, wherein the receptacle

nMovi ng neans conprises a robotic assenbly having a
worewaseeanr m f or graspi ng and novi ng a sel ect eRICT/US2004/035878

i ndi vi dual receptacle. 42. The system of claim 39,

wherein the receptacle noving neans conprises neans

for agitating the test receptacles. 43. The system of

claim 39, wherein the testing station includes a |ight

source and a photocell aligned with the |ight source.

44. The syste f 39, mhereln each.t est
r ecépt 48 cfod 30 ouertin o TR PSR the
t her eof . 45 The system of claim 44, further

regdiras sicRi(Pnz dk cadle reader. 34

35. The method of claim 20, further comprising the step of using the result of

step (c) as a basis for obtaining a result of further calculations.

36. The method of claim 34, further comprising the step of transmitting the result

of step (c) to a data carrier at a remote location.

37. The method of claim 35, further comprising the step of transmitting the result

of further calculations to a data carrier at a remote location.

38. The method of claim 20, wherein the storage stability measurement of step
(c) comprises a sedimentation measurement, color measurement or a viscosity

measurement.

39. A system for screening lubricant performance, under program control,
comprising:

a) a plurality of test receptacles, each containing a different lubricating oil
composition sample comprising (a) a major amount of at least one base oil of lubricating
viscosity and (b) a minor amount of at least one lubricating oil additive;

b) receptacle moving means for individually positioning said test receptacles in a

testing station for measurement of storage stability in the respective sample;
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¢) means for measuring the storage stability in the sample moved to the testing
station to obtain storage stability data associated with said sample and for transferring
said storage stability data to a computer controller, wherein said computer controller is

operatively connected to the means for individually moving the test receptacles.

40. The system of claim 39, wherein said means for receptacle moving means

comprises a movable carriage.
41. The system of claim 39, wherein the receptacle moving means comprises a
robotic assembly having a movable arm for grasping and moving a selected individual

receptacle.

42. The system of claim 39, wherein the receptacle moving means comprises

means for agitating the test receptacles.

43, The system of claim 39, wherein the testing station includes a light source

and a photocell aligned with the light source.

44. The system of claim 39, wherein each test receptacle has a bar code affixed to

an outer surface thereof.

45. The system of claim 44, further comprising a bar code reader.
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