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METHODS AND SYSTEMS FOR PROGNOSI S AND TREATMENT OF
SOLI D TUMORS TECHNI CAL FI ELD [0001] The present
wOonv®ciwn rel ates to solid tunor prognosi s geReT/UammsS/042633
met hods of using the sane for the prognosis and
treatment of solid tunors. BACKGROUND [ 0002]
Expression profiling studies in primary tissues have
denonstrated that there exist transcriptional
di f f eDEREEETRECEEGIDHANN PROCESSESFHRR M AKINGeSAMSe e,
for exanple, Su, et ah, CANCER RES, 61:7388-7393
(2001); and Ramaswany, et ah, PROC NATL ACAD SCi
U S. A, 98:15149- 1515526089 InvBaant clinica
analyses have al so identified expression profi
wi Thei pieseniripyention e&la’taﬁp ansplatipg éléleﬁ‘irlﬁ ml@dswwaﬁlag @a figetiops
[ as Uk t
e g T B, s T R RS Bo 88 for
makihy these ditlogsic ﬁmdy iceinpissipg afragionederyied framurighy ptaéfinic wax.
rival or may even out-performcurrently accepted
standard neasures of risk in cancer patients. See van
de Vijver, et @ACKGREIND MEPHISINVEXFION2009 (2002).
SUMVARY OF THE | NVENTI ON [ 0003] The present invention
prBiglegisis fhidsseiduids that eamsusian a steadipriegitc fisf apd aghie an glectrical
. t | RCCe
insu3F; ARGRHARD oot RBhs SRy o R Ao B SBirREng,
componsik gt tounwitatetnsd@nipdettd frome dhdaaﬁutplrr@nptrwbsmte and from other

bt

SR B R BR B F - BB IRR: W

funcMiPeffaiRel} el BRAULF irlchide Fladhl R G0 pEhhed cpabily, clidcodigalver a range
out cone of these_ patients, These genes can be used as

of tempprriEra: B Pise RERKITGT stispal; %,aﬁla@teeﬁffrﬁwg# PAH RGe Lyie the varying
Béh b ifi

popB8E, St D4 3 AN B r RSBy s

compasg®hnent s t hat can produce favorabl e outcones for the

patient. of .i ter st...] 0004] 1 n one aspect, the sent

P eblsfe s e g neen e PSP R s v Sy REER s ot
sﬂm@n%' ofi6,tdr @ﬁltﬂétlddiﬂ@%ﬁd’@fbfrs Q¥findrab 6l bhed dﬁl&:tricrﬂuadsﬂﬁt/b B&dn

of interest. The methods .jncl ude conparing

extemsiishessd Bepapect s e rlaBHitmsrecqsh g aléx%cab@ﬁegﬂ% hgwever,
mmé?ﬁr }119 H@\re%lam&f%v@ﬁ‘ﬁﬁlaﬁd afe Jofs. p@l&c%mnngfed'bﬁ bﬁér@/%t(Pst) were

east one reference expressi on pr of Il
deve;mpo@ aodiesnagiendiekyiricwhiglse PEBs haf emﬁbnpdldgmto@ m@pgénae @d they are

o 8 o R B 1P B g oL e o

PCBRa&lheeiVestheBatA alshRtyf dofisdr adMlesRANdIflehMabiEs. Clﬂnfortunately PCBs
pati ents have the sanme_solid tunor as the paﬁlent

have tpmed agitto by ar er@ar@ﬁmema%% werdgus alstial fificone Sr%mérhégh-molecular

Welg(l:llt hﬁ(;&%&bloﬂg 1&% as oib %ﬂg&g%dggﬁ&é%s Sﬂé'a lg:t%fr?(ggé% Lﬁnng less
ﬂammab}eeﬂmd oo pmuth legsel extEBMYstheffic aragatunad esterrbased flofds and synthetic
h_dpatiéents 188 d§tern1ned by Affynmetrix HG U 33A

YUGEHRER P24 §Correl ated with a class distinction

UN@e thedufplf o8 oidaasRitichally &dedtin dibleatrialiyiis s GRite, dicldegric fluids are
near est - nel ghbor anal ysis or the significance nethod
becagtingringeatiglé FEPRE hokyrthepsemE el dem%}?sfoa puchiofls pag joon exceed
sents an idealized expression pattern of the gene
ﬂmu&ﬁ&ggwts of the two cl asses of patients.
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[0005] Solid tunmors anenable to the present invention
i nclude, but are not limted to, RCC, prostate cancer,
woea/oaexsik cancer, and other tunors that do noPChase005/042633
their origins in blood or |ynph cells. Cinica
out come can be neasured by any clinical indicator. In
one enbodi nent, clinical outcone is nmeasured by tine
to di sease progression (TTP) or time to death (TTD)
O figkre B HeBR feséREPRRSERS cloping ptdtedsapfouiakingodabmpngifions usetul as
such as conpl ete response parLiaI rgﬁgggﬁe. qin%y P 1
an cloetsipehos EansSuTEST ol ACBILE] CHRIGHIGRLESY gbigal or transtormer o1
gt hrPRber®abo dlsclose
By B et aome Exanp! &
procedsesi prbdbcinpformnieted iransfornarerabf eil comperioss ssefpkas an elecirical or
|nvent|on i nclude, but are not limted to, drug
trangfpi@ies 8y (e.g., ©CI-779 therapy), chenotherapy, hormone
t h@raR¥i khéwh iﬁttﬁ@irﬁtb)/prodmmhdme ro&ipynd thenedery beegenmry
t herapy, anti-angi ogenesis.therag

devqlmeaa@ att@npt&pﬁmmgxigﬁa@tpgw ctlﬁézyl 1g ?qg%%]’mcﬁﬁgaractenstlcs By

SRITRIPR) p V01401791 WCRO®$4183aWO
Way eka%m%[ﬁg ﬂ%9 anpl e, @rﬁg%bll’ 2{9 gsal | e co&r%rl sin

001087, 00GH 1 AUNTO D6 L PENCSL, T RBIOSYRSLON OBROBH6S AL WO
o GRR £T.s8 WO REDIAR RER s e BE L RE b RSN Bnpdsfions and

metRSB RIS Rodudth geXPdyRER O ubEET bil eomﬁoditimxs patient of

i nterestand the reference_expressi rofile

baddriedenaianpned PPedplseiae fpids g?"“ﬂ%g%flf?ﬂs P%B{SIF% dncmdlng’ high fire
ponl't r}ﬁgﬁ HRRGoE, & 169%1&1@@[1;15 breﬁ%% 5dd¥enchBfaBERYC nd excellent impulse
o expression profile(s) can include an average
breadodpwe stsingth. plihefe dlso lemamh e neaddgnersbamépsh adsgeoppynical source for or an

eri phera od sapp f ave the sane
dﬁ@@FaEEFﬁW8W“3 ]Pﬂ?spa ﬁg%]n%?%&é?g%gg?qgh whose

clinical outcone is known or determ nable. The

reference expreSS|on rofi| i nclude a set
of i ndi vi dual ex %BYﬂgﬁgﬁh%geggghiﬁylwhich
re pfh%?) CALS b RGN BRG] BlocBlsQ0@r SR GSSdiglRCRANi &S Con@rising one

prognosis gene(s) in a particular reference
or mm o fitactivine dhta‘eedtﬂ’iml bighty peuiiffinic marmoyhezein theaddigiegineHpidy pxchibit

mg%ﬁﬁggesbﬁ%gg %g?gﬂgﬁeégéxpregéﬁgﬁkgﬁggﬁlegugggnglsd

b e 1986 emBodifentpthe peRént iimwestidn ohates Itcna pﬂ)ngss dasnsductﬂgel dielectric
%ye33|on profile of  the E@tlen nteggﬁ; the highl
ﬂulflef be PIOEES EXPPESS PN g My ppra F’éc Brea fﬁ‘ﬁf’??ar ‘%lﬂ% g1y
par2ffinke wix L&Hl%&as'h%é' L1081 RN Q816 fore 5120 Qﬁ)]ecﬁﬁy sieve comprising a noble
conpari son-nmet hod can be used to cong
meﬂkmchwwmnmompon@t wfider h@dﬁs@mﬁ ehtbogt 6GORF é} @@ﬁﬁ T3°F feprovide an
reSS|o
1sopﬁrézeg(9ﬂp g"lh 8H1ef1§e oglslgrf%t on \%3 10 %IJOOlldQ ?@e%s?&? A 1gtﬁ9(%/tré)n having a Tgg
boillB§ parher 930°B) Difertatiorisssdinrbetveaca labaft 6@Stdmdmbogmﬁsasg at 100°C, and

ene. In another enmbodi t he
« bt oS Of 20156, BRERBAN SkprBLsTuR 1§ SORRL GroleuBesdhih
mo%%f&?&tjaﬁingaeﬁﬁénonbﬂyy@ 8 x@i‘%ﬁ lﬂd’elﬁol%ﬁmékd\hﬂfﬁﬁhltm&&lGparafﬁmc

Ison Is carri éd” usi ng net hods such as .
furktioesditye s1d las tgarrbw&wanggb%uammt@ﬁ hreotlEacgien éﬂoptx?aeliwended with

rithm 009 o)

o P e epopLPhg e 2t s PR AR e R ROLROY 1 e o diceoti
breaBddVRASI BOPYs lmaatsu@mbymmmmto a CCl-779 therapy.

Exanpl es of RCC prognosis genes are depi cted in Tables

2 and 3. In one exanple, the RCC prognosis gene(s)

enpl oyed in the outcone prediction conprises at |east

one gene selected from Table 2. In nmany cases, the RCC
"~ prognosi s genes conprise two or nore
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genes selected from Table 2, such as at |east one gene

sel ected from Gene Nos. 1-7 and at | east another gene
woeebmobedof r om Gene Nos. 8-14. Cene or genes t RAT/US2005/042633

sel ected can be used to predict TTD of an RCC pati ent

of interest. In another exanple, the RCC prognosis

gene(s) enployed in 'the outcone prediction conprises

at | east one gene selected from Table 3. In many

i NBtaaptessmbdignRCTcragndsventige redgescto mproees onproducing a

nor e genes sel ected from Tabl e east one

dielegigig d1uth | Deernseress ORRESTPORGENIg ai“’ascgﬂgﬂai’ Pé&&t‘e%"&?h%‘?de a

prodgﬁ Rfreaitfy, |aﬁ§ ‘is%%ﬁé QBIEBROSroRRS stréaat 2 ubsEBNAE, Ak fBB08Rx feed. The
hus sel ected can be used to predict TTP of the RCC

subspamalbfmarafﬁmp ey Eesd is hydraisomerizedbisingaahgpeselechie RCC

P GRRS31 S LG8 AL Shoh o SIS Rhgonc

unde® ¥@1detEsis Oﬂalﬂiut)ﬁ(lid"ﬁ taodbolh®s O%:@nﬂ ddorernizedodil is mdodates t Thedsomerized

co ared to th reference res I on Iles usin
ol is AT aTABt o R RATEST BT OB S GRS poEt RGOF, &
meﬁhrgprlgéom be{t@Q&IOJboﬂ_tr@cS? LES SVt | YR | (URCARI% JRADIMESE > -14°C;

systens useful for the prognosis or sel ection of
whereinethe hbrivan basg ofl spmgrisas o0 Weighy “p arolashies wiithinpamegyedqparaffinic

t n

funotm}lah § BQV%S %lgt t/g h}%ﬂe%%ﬂ(a%)éwt? gISu'(]et?]c?Eloﬁﬁ gﬁfﬁ%g%]g?tgwﬁ%b ?r}d] lgss than 0.30
wei grhf. %cammmcsntﬂheowam QoS bﬂ; frgetivas arempaozpélryrbyhdmdedamtb lanetfective

smo gLt SOMAP Pay et e B aahe S4B SR G225 v

as mEALRUSHPES T DIGF K idlated.0f i | e of the prognosis gene(S)
(3). a program capabl e of conparing the expression

profile of the patlent of interest to the reference
expressi on ﬁﬁg&#Fﬁ

executing t e pr ogr am e éggfdégy on | evgﬁgéigfe t he

pr haoisies sgpriciggly diseBMesl thit d@@qﬁmﬂmdhmmgntgbertsmIoulcﬁactions

T MR R TS W 1 S

invehtibnaBRtc8 r@&z@re&ﬁe iﬂmdb BempadinLMbsedil faatighemt _FP@‘éssm their
and the prognosis genes are selected from Tables 2 and

mangfactiugp Expmples afiwiteble highbyraraifinis rxes inclade Fisther-drpgplederived

e r .
v R Sl e, REGADRRI 01 8 861 WPl o
waxrt‘sandmﬂal nlphenrdbﬁnd €A Q) whxastaxenprogna@den flomical plant pjrotmmr deoﬂed

oSi ene, .such an RCC e
petsQlp Rt S O DUy F B T OB BURg paraffinic
wax@ e ﬁx@\i@s@écﬂﬁ @ovade diffeacHbRIRRIngiday R tpr@riadk SnchRied @11;0 > 950°F,
int detail ed description that follaows, ]t should

be

and {hagrriiarsigns Hensdde Prorrrlara digheetripeflnid pavngibigh flash angfire points and
havﬁng h&\}/l'd'i@ %Br@&d?@?.l ﬁiu(g}t% :ﬁg{fﬁg{]d Il d?ﬁcﬁ% tqﬂ% hlglﬂygg%ag%ﬂc wax is a
Frschmr"h"rolmh dh:magef@xandi providie$ & E'atlilanﬁkopﬁpm térivetl @ fiscope of

VR s S PRIE 0L A BB 1 A i
ﬁonﬂﬁ@l@@pﬁ’ﬁfm Wk, EhlpRRAYY: NG ol 10 3ol Eh B ek B BSc yBToBaraffinic

provi ded for i 'lustration, not |imtation. [0014]
functipgality 3 nveiehion sralecpiss wﬂqémg@@lg}c)ﬁ@yffmrc functionality, and less than 0.30

[ [ d
e T el EE Pt e S kPR g BlEy pgpweon about
6cSUmdbaboh%/¢St anEOEF; and e psunvalintdéti-o4fC ckhebitsratllegsdielectric

optimal |l y-predictive nodel with the highest accuracy

was a si x-gene classifier, providing 71% over al |

accuracy, and is marked wt h3an arrow in the Figure.
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[0015] Figure IB shows the accuracy of
near est - nei ghbor classifiers with increasing size
woORomme®ep 0 200) for predicting | ong versus shect/usiins/042633

under 10-fold cross validation. The snall est

optimal ly-predictive nodel with the highest accuracy

was a 14-gene classifier, providing 71% over al

accuracy, and is marked with an arrow in the Figure,
breakddRAaI >Fsgor gs thesutel by tASTIM DT hendilnigly ﬂaﬁxyandfﬁre points. Thus, these

near est - nei ghbor cl assifi ncreasi ng size
Oﬂﬁ@ﬂﬂ@ﬁP@l%Ea%@§Pu¥MPeﬁﬁgﬁﬁgFﬁﬁEwﬁEWE versus short TTD

unggr dlé]]eétﬂl: Hufds Q5D HAL todBd hresent HRent®ARbLIPELe one or more oil fractions

optimally-predictive nodel with the hlgﬁest accuracy

deriweel from lighlygratiptiawer hindng 2 Brodoilae RENEZ %6 \Fe Pegradly = 1000°F, and
I ac a

a klr)[e%%fﬂ/ls sit Be 5%\1 %L%%?% ?St\% gb%@%ﬁ?%tgaylg@d hhe i SH6 Bling points of

thes@&&fr@cﬁionﬂfﬂle@hbw their assoditics peovidetthen m&lm ftagh poines dndrhigh fire

redicting |on rsu TTP under, e
poiefregpRip e TFE T S T Y P oral T BIPBH B etions of
the ﬂf&@ﬁtj 1anhbn hhe mg}gﬂ;tﬁﬁﬂ 104) s st A weke Berp@ ple to prov1de effective

classifier, provi @mg 6% over al | accuracy,  and is
coolingr e dwilqcﬁlc;;ﬂvl@rqc ing t He Prsel i el PTISe g & DEe oil
fraot%chg Wi G RE ﬁl#[l@ ra?fi iDGAL e¢he BEEARP ?ﬁnd@ lhégRdiht & t‘ﬁe present

W th™i ncreasi tor predi cting versus short
invelildh havele Idiel@tl‘f(dh cbdeWB of ¥ 2b k¥ ab mﬁsur%@ AREM B&17, preferably > 30

o GEATE B ALY P RISy ' B AP ERbAR A

inveRGSIEAE Y firépéint & FBIME€motd grefeabBia e/ potht bhE 3E5gu rBi'eferably, the
[0019] Figure 2C.illustrates the accuracy

dielqetrip fhds %é@féﬁ’éd? the|pagssntripentonnavs 2iflash %%%gﬁ 9@ %€ f or
pr el 64| 691910 a\é&fr tostlﬂg Bfeségﬁwgﬁ‘cﬂﬁrcoﬁi fn@tl: gn&fr@ﬁocre oil fractions
valldatlon st 0 predi ctive nodel

compiigihg + e vsh:n@h &/«smokacldwmlymmydnp8a@mefun¢tmslutm £ weight %

B ER N R TN T T

highHn@SeRf inldmedyicl oparapiirdy fLﬁietﬁonﬁBﬁyWﬁdef e ofd Iﬁ@gtﬁtﬁﬁ IoS t}ﬁljﬁiesent
sel ection of treatnent of ot her _solid. tu

lnvevh@gglthgeqmgveg% 289d ﬁﬁb@ﬁ@g‘;@h@eﬁgsgqoﬁéqw%l?lgty Wwith other oils. The
o S SO SO P AL PSR s
mvemumwrth sxcellbrg oyaeiuathnhmtahtyb Thoverg iy eweinhofrranitics prayfide the oil

Fac o e O O GRS B B GPEUEl nes- based

COImhe dRldcait AmEalf thd pred¥BITitveIibO alicEuBas ihdutatinglahdl cooling
tunor patients_ can be djvided |nL§ at_ | east two
mediTBRI g SRS XS GHE RONEF L difHbion SeiTeahwpaR I T as transformers,

regiiBis! GRUTBALLED M@lt@lgg%le %\ﬁde?é}oﬁ{c&flécltﬁosca@fes the aﬁéﬁ?ﬁﬁpeilhﬁ)ment

genes are correl at a cl ass |st|nct|on under a

Them ereqhnxamhdbdman@lwlsemme menetrﬁe)lldiaa@ﬁldp@nc fluids apd are

con@gﬁlgg %V? ap%]gr%h% e %gv&%)égﬁﬁ u1d @t ﬂge rr@se 1ntVF-86)§ ffmprising

oil fﬁbﬁoﬁ&@ﬂ@@fr&mgﬁglﬂﬁpﬁﬁfﬁﬁ@va&r&ﬁ emsean;vepsmic@umm adfquhﬁlg high flash
used as surrogate narkers for thﬁﬁgéedlctlon of

poir| high Heg poam %%ﬂb@lelﬁa?flp Brspledonay pfpeareeddifive ithilio iy particular,
the H*éiH? ﬂu1 %fﬁ{eggé‘s ﬁt'lﬁv%g&l?gmﬁ{ sh®ilRF R AR deb DY ERbM Mlhly

can a e us t i'cation or selection

paraffinit awamrcaubb@usted @mdppiipatenein VROG ohigh finepoisighsudpting mdrlsrequlred In
Different patients may have distinct clinical
responses to a therapeutic treatnment due to

4
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i ndi vi dual heterogeneity of the nol ecul ar nechani sm of
the di sease. The identification of gene expression
woatdemeosot hat correl ate with patient responseprariusm®s/ 042633

clinicians to select treatnents based on predicted

patient responses and thereby avoid adverse reactions.

This provides i nproved power and safety of clinical

trials and increased benefit/risk ratio for drugs and,
addiabk) @iest bit fragut Herived Eanmisphly parEitipwer axhibf eesgllen ogldation

tissue that can be r%ﬁhlnely obt ai ned from patients in
resisiang aRdhgO0r ¢las QgL PP A By deternining the

CORheh AL QNP @éﬁ%@ TropehicER papiitowex abitle g&lsmt invention are prepared

expression profiles in perjipheral blood sanp g qﬁ he hichl
fronpthe sighty pamfﬁmc e by @prreseTingugng p P’fSP‘E‘S\lFﬁaUB’Ez‘v prfegally, the highly
Para?%ﬁgﬁ’]%gl 15%%1%89%2\%%&&3& Rl SinfehiBdiatk HERIsIRAolecular sieve

Frous asp e invention are described .
combpfisihgh hibiste el hydrogmammmoh@wun@erggmt’@@tslo(ﬁ Akout PRE’F to 750°F.

luf]&]é g{;q %u elsre %tlﬂlg Ct?lf: gﬁg%rafﬁl%fz lv‘}a é§ aﬁﬂ&er—Tr%psch fienved wax

and l&ﬁ/ldeg‘é?‘mché?ﬂ“ roﬂs@h i dapdtaciad. | The, 011tﬂ’®tldmmf>rebamd from the
ans "and/or" ‘unl ess stated otherw_.se

waxlyEtehiefss of Bischardnensely Fyrgrude] fd sudinbe Fr-su"%?lj ﬁ%&?%g é&‘ﬁ‘é@ oil fractions
use(% Og3LetRe ﬁMldg %’1? nFatdB g#r %%ﬁ(%%m%ﬁ‘fpﬁﬁhg HedtdlalindRBRERAT ropsch

reSS|on fromsolid tunor patients
synthedietogirgnidd a p:xadmdt ytrcthlms tlsoﬁutltng fioorithe heductstrean § selpiangiplbpparaffinic

wax]_%?({; %yérgg;?r%gx%qy% l}fifia?at’ﬁc aB&é@?&ﬁf%@'{s'o% QIQ% 158%1§flzed oil;
and’%@ﬁl)ﬂaﬂ?%'y&ﬁﬁﬁ@lﬁlhgtheMbmeﬁﬁécﬂ&ﬁ , 8, thé piloeeks ApFisdheB Tropsch derived

U. S. ‘Provi sional plication
oil :@@:/tum,wogmgsmg P1ogveigy e(ﬁg]@}ec §s wﬁ]@ Wno%cﬁpwgw%\gwcté@ghty, <3
Welgllg}q’/o CRPLcAHE Uit %{u?ﬂl(% Réalra Sl ﬁﬁ&?ona%idﬂ@ss Th2®. RVBEE %
gene expressi on files in were predictive
aro@hti® rahd hmamg:ze'lfgodbnﬂglg @olnit ¥i%§°F; a kinemetic Baeosity twpgt gyt 6 ¢St and

aboA8£Q4cSc’E %t g)% Serg:qt%o%}bcp?t 02 722"(%% rlslolaaltédkbelqleg{%g %gegljt_%dgpreferred

embddiBehtShnd Bisdhel Tropd€0dil fratidn laﬂsSmaEfb@\islo%t@irMm the process.
Application Serial No. 60/446, 133 f|| rua lediate pore
PreBOO, o Mg reg e edne RSSO BUPGE SHFPR S oy medist po

siz 1%5@ filSKeve Icgmgxgs?ﬁ%é H&ble ﬁl%fdﬂhy%ogeﬁﬁidﬁ%ﬁﬁﬁoﬁaﬁhn&é@w&dﬂlons of

ase I ne expre pro iles were correl ated wi
about 600°F &l 7560H. cExmsplefof ROCesses for meking mme@rdTr@pgcéﬁeged oil

See U. t / ;
fraqqop\%areiﬁ%clng U é‘%ﬁjl l%ﬁ%%ggﬁg\e/# gle%er%er %; 2%% et incorporated by
refeﬁ@%ﬂz'n@ i3 g&%etgeEiéﬁhpIbe eﬁ%f)&%&%l&% Flsﬁhﬁréﬁop]sah uﬂ lﬁylcﬂtﬁlis with high

an L. rovi Si gna at en 1.C
mom@cycb@pmﬁ'@s g low mplgys quﬁxzsgare %@6\8 e 18 @%%%ﬁ@/ﬁi 389, filed
DeEer?USe? B JoBy %@f]e'lrpﬂf&g?ﬁ{éﬁ%y%’i@l'eﬁ@et B%sbh@egorrel ation

per’i era ene expression and clinica
out Aomdmg tmpmsermﬂveml@othﬂ diclagfrisr fnidsRompRiss PRE Jareis oil

oo 5 B0 R RGPS A oo

mdchife e inhabob yelpuRI@Es heiichafirand raeelaﬂwew mmng]mmemnt of
of solid tunor patients who have differe

.
madeputes fiid. muhi\@ch)@prlagﬁ)& fnctnglity and Bxiogglgf;so :.lflthﬁc | 1{1 a\cggnsoqpcordmg to
the Cprg%én{) tl}zénlﬁgﬁg %SS) B Reigidlh, &loPdcEls With oo SycBsparaffinic functionality

Ion n patients of different outcone

ané | <% s-eight %motemules svithoiltievioparafiinc poetiqrabiivalln ppederred
expression profiles are baseline profiles representing
peri pheral bl ood gene expression prior to the
initiation of treatnment of the patients. The
peri pheral bl ood expression pPofiIes can al so be
sel ected to represent gene expression during the

- course of the treatnent. Correlation
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anal yses suitable for the present invention include,

but are not limted to, the nearestnei ghbor analysis
wOCwee926et ah, SCI ENCE, 286: 531-537 (1999)), PCiais2005/042633

signi fi cancenet hod of mcroarrays (SAM nethod

(Tusher, et al., PROC. NATL. ACAD. SCI. U S A, 98:51

16-5121 (2001)), or other class-based correlation

nmetrics. [0025] Solid tunors amenable to the present
embadyeett,i theoil ﬁﬁdztﬂxﬁe],enw'dtﬂmmhl ghlyrpattinio Ryax RC&prigss 015k €ight %

cer,. head/ neck ovarian cancer sticyl ar

C
mol@&tﬁesevl th gipaedyclog ml laﬁwla;tan guot euﬁrgefee%?ﬁ@axbo i@k the oil

fractiof 8 ved BFRRCHIBRS pﬁﬁ@ﬁ}ﬁ& wad ECHIRERs Q@W&?htkikﬁ@gterﬁolecules with
cancer, skin cancer, cervi cal cancer eri ne cancer

mulgipyrlopatasfinig £1mcé@nalw Jalanethenpreferrechembngimenistbe ed figetion derived
at

frong }G%%a?%gﬁﬁ gﬂ&t 2&% r_<gfl’J % :W:Q%'h eg%en}/re %%‘&é}ef thh m}létécycloparafﬁmc

fundriemaldiy e Impdt ahdthertpeefertrai erﬂmdnﬁem,shl@dﬁl &So‘a?én rdap 8ed from highly

uteri zed axi al, tonD raph i C resonance
PargH ARG ORI 408 PN AP O Moy A apPERIopaginic
funéﬂ&ﬁl@t?%‘%fgﬁ%b\‘c&%ﬁ)lalec@és%ﬁ/mulﬁ@ifd?@aké?ﬂmc ?M@éﬁﬂﬁ’y of greater

| apar oscopy, and ot her suitabl e nmeans as appreci at ed
tharhy. Theoeiblragion dedvadfronhkighlytparafiigo 8/px cpitriningla hoglt watienef weight
t S Cri
prf AL 2005 AR DR QNG St i
mulﬁagéabamfﬁmatfmranbm’hty @sphigh smghmpercéﬂn ef mp&uﬁleswuh

s of clini outc sur
o e o P PP ST SR PO MOLEB R Bh
mulﬁaidl(b;ﬁfafﬁﬁﬁ BEHAE Enalif) ARY exCEHRNA Folectli A8, dEV%ﬁQﬁcﬁxgh these 011
progressive disease, tinme to di sease progression

frac l?ﬂﬁﬂjeﬂVFql framisiieparpffinersgionsiny a/high paraffms cemfynt, they unexpectedly
exhgb?ﬂéga&barlg‘@nl%@ﬂ% ijgfﬁa?ﬂfves Eﬂ%ﬂ%&h%ﬁis&gl QRJJMQO‘CB%I@ eeause cQ/fcloparafﬁns
impg addifiveC@lubilng. h@le @ﬂ@aptlmselnnvdtﬂeﬁ‘capiughbmamfﬁﬁc wax are also

s B AL b TBARERS FRa S EEon i,

lowtalhﬁﬁo@@ﬁ/y indéx, @ﬁ@ﬁbre@&r}%ﬁ@k IV&B@I'I'C%’OMJCI@B o@ﬁ{é\é@f@&b 8PAblecules with
t herapi es, or any conbination thereof. |00 In one

mulfigydpparaiiic functionalin are gvewineY ¥ sCattpa biupht T:hetia eaticonl Chemical

s 1) PRI 00y o 4 By AR DRSPS s
PolyaiptevikefinSiv.tSyethbanblybribeie) 19- l,ll'KjJeﬂ 200B pfBitseri a, uni-
d | | abl e ons ar.e neasuyred at
e BB R Pt ot ey B s E e tppresen
invehiiyn O61gfe 0P of Mok IlERHCESR el éd/ Rorh BSIHONSar&&RicRPax comprising very
sel.ected, if available. [0028] In one exanple,

lowysight paicente bpcules veith wpmpirlingfipsality onhigh weight percent of
ie

mol@éﬁiﬁiélgﬂ %ca)ﬁrr% Qlogéf?irgg%]ofﬁlgéggﬁﬁﬁf taﬁ& rlq:l éélr}bt(fc%f &Q%}ftg}%rcents of

molegdgsovidemostcybloparefifisedsmtiopaloyg tess ghlt@etheﬁlﬁﬁ‘snmledntes arith

t th .. " Conmpl
G P SRRy (oe TR Difon nes SR P LB Pleotlivmbithy ab! e
morfbicSeasRatfigiRtieiotoialy M derPlodbsaEMetRRS oPRblbBESwWithan

4 weeks apart. There is no new eS|on and no di sease
m‘ﬂFl@Y%PéEPf@Wﬁﬁ%néﬁ‘Pnahﬁért| al response" (PR) in reference

by TR A ol o Al B RSP RS phRRL LR conaining

great¢rahdndtSgesightie spentts eudagrmiiied bytehition 0bluainl chroeasograthlyeASTM D
| esi ons as deternined by 2 observations not | ess than
4 weeks apart. "Partial response” in reference to
uni di mensi onal | y nmeasur abl e di sease neans decrease by
at | east about 50%in the su of the |argest diameters
of all lesions as determ ned by 2 observations not
| ess than 4 weeks apart. It is not necessary for al
| esions to have regressed to qualify
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for partial response, but no |esion should have
progressed and no new | esi on shoul d appear. The
wazsesgsment shoul d be objective. "M nor responBei/uSes/042633
reference to bidinmensionally neasurabl e di sease neans
about 25% or greater decrease but |ess than about 50%
decrease in the sum of the products of the |argest
perpendi cul ar di aneters of all neasurable |esions. .
2549-04. OkGhesp preseait i m aneduat esctbart detentdbdl bieles dwalipy C~ Nuclear

nmeasur abl e di sease decrease by at | east aho . .
Magp s Ao PR SPEARORE DUPRbOb Rl e es o o faRtnstionalit
are p%s@ﬁﬁﬁ e uib 1634 that 03 1vIEHt péOER 8} HPBICGAUNVS atl cmdisred K BRFTM D

in reference to bidinmensionally measurabl e di seas .
520memedified © wrashredpw VeDBORHaEr SRR e FBSediTeaR Tleses with

amm%%g/oﬁimrg{: 558 ek ek 018 'r?é‘lﬂ&fﬁis IE%E%A?HQM& hiQferdeRE p{e@érglﬁﬁess than
perpendlcu At diansters of all measurable |esions. _
0.05"vligtb bercelitseasetefemblydése then Od) 1tweightipdicemn Siaderabllyysulfur is present
i 0,
e ] B SR BB LB AR R AR 1o
thandi RAELEASefingl dy dIRSHABSluoMNIcheby asTND s:5e0hd
appear. "Progressive disease"” (PD) refers to a.greater |
t hAgcasing (AP Prescmi BRygptian. 2 9wsHie UG eopprisingeangizigachpn derived
fromal]iiigllllg ﬁgxfaffﬂ]@cewgk di OB inbuleRAL UL fuld 6 th@p@83tE invention
perp icular diameters) or unidinensionall _ )
mayneaptiseabicer esé ofthee od fpetdmadedvadfiran highlyl regifbnic Waend having a
T @ogl%rl{le} % g%fgteg gg E)gl%aélg{/tfg léé {)"?2 éfglrg d}% e%tr%a?fiui?siac@cl)rﬁ%g to the present
inveRtidtSdISy thhRsRbnly QG vee dhthcrt a@ditivdsathaddiing e dielectric fluids
fracture or collapse of bone is not necessaﬂjéﬁ o .
accoadingtrfberisrend nyeaiion PYRPHeRdlysRTIPEEReer Gils jically dpgas dielectric
i e i isGH4P) 58S REMSA SfIObth&Niynthetic oils,
ﬂu1c§23ﬂ€%e§?%%ﬁl§%ﬁ%ﬁ+ {:/lsgin}éggg(%g%}{ %F% elgsze S _def erm r%’gd(_3 1o oms
and sidwresltherpot. oThausk of moreTthin] enebil albpws &rlupSadjngef 2 Tasardesirable

Response .l 003 eral | subject, tunor r nse [
prosRgn S A B aregadel s S e B ERRAORG ey, Bramptes
of pioPertiBEthhiohh oM Wgralel wathibisngding aje viekial, boeqoplteflah and fire points,
. response: if non-neasurable disease is present, it
interf3inl (signsBg (JEAFCIEOHEIEPERy . O her wi se, the subj ect
cannot be considered as an "overall conplete
responder." b) Overall progression: in case of a

Defigitipns fnidcBermsi ncrease in the size of non-neasurabl e
di sea or_the a ar.an f.a.new lLesion . I -
b N R L S T

mea@idgs ahleRN ollRraiss agiartdby other criteria. For instance,
clinical outcone can be measured by, TT ,o&‘EFD. TTP. .,
r efl@f fermg deieditrpps Gispher goRseinRIOgest e0To £ 1S e fTasch derdyed,” means

that%etaﬂ}g&ﬁe @MEhidn, bf el FBRhattidrh of RSrddub&t atd8Me Fhge by a Fischer-
measur erent of progressive disease. TID refers to the

Tropssh grogeds. from t he date of initiation of a therapeutic

treatment..to t t f death r _censaored at

| a e e desiitont PRt 33 Peugt FARGH Bl Beamptuc
frachén, Gk 828 bfipRetebasBdhompbh@icthehd stpatisifiotn diktilling pdtroleum crude and

out cones. _Solid tunor patjents can also ge classified .
the gryidpalifieds thalare theaRaTvaRITIZRPIE EmATRIag PoEel s 8 FRIHCC RetR BEHECIeum
derib B IRBY foASLas AdMESRdLIseK, assessnent nethods enpl oy a

nunber of prognostic factors to classify patients into

di fferent prognosis or risk groups. One exanple is

Mot zer risk assessnent for RCC, as described in

Mot zer, et ah, J CLINONCOL, 17:2530-2540 (1999).

Patients in different risk ggpups may have different
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responses to a therapy. [0034] In many cases, the

peri pheral bl ood sanples used for the identification
woR0a4660269 ognosi s genes are "baseline" or PCT/US2005/042633

"pretreatnment” sanples. These sanples are isol ated

fromrespective patients prior to a therapeutic

treatment and can be used to identify genes whose

basel i ne peripheral bl ood expression profiles are

coHiglppesffinictwaxpatanentvan bedugre high coetsod geparadiing generally

P b | |
e e T o LD SR S A

75 weﬁig%% f%i%féblﬁt}kl}h@ﬂy T EARSH X cYRRE $n th[e @&3% n@veﬁﬁdm sitoyhave
types of peripheral blood sanples ca

Verytlh‘e Iprelssé mtrolgm/@nit uHe generalydes Ao mem ’fota? ﬁ%ﬂbme& nitrogen and
sulﬁPrea;lEI ﬁﬂ:%r%l 08y SGBRh e ExAhBle péﬁ(g‘rﬂ %lgk He ckmeﬁ $hat bfdy be used in

di nment, e per sanpl e
the fredept ingantion rncmde alaFIBVDSes, Bypiltdsladkorags, refitedfeein silg, wary lubricant

o A8 S E Rt BBy AR b, e

petr@l@ﬁrﬁ QB A6y 4xBs, ac8 St@lﬂhﬁé’ w&ﬁd‘ipFlScHeﬁTﬂipsd:}ﬁ@S;tes,landanxﬁl,res thereof.
5 or more tinmes higher than that in whole blood, go
The @gn@omth@frth%blgb]é’ Pataﬁ@ilpmwsw?f&blﬁt@@ EveRtiofare grepteh dign 50°C and

st 90% 95% 98% 99% 99.5% or nore.
prefgAlily &?ea'te? 1}% 6082

sanpl es containing enriched PBMCs can be
pr Q}ha teentl “dsiived femyhigiely o mowax’| meetnh ehaathe predueh fragtion, or feed

i col.l radlents ntrlfu ti.0n
OngH’t?rFefS #Og’gcfrl ISRroges g§§ OGS %Y'ﬁ?m é)ﬂl FaYiP %ﬁl{sctg At &t wee
persrpReic imdahong }@ﬂfbearbkiﬁﬂce@&cmﬁp@mdﬁ tHaESorﬁ;nﬁl aplatst emet group of

: b I I ‘
sorgs i GUST 6 VBB 64 COMDC RSB E™ SO 6

deld gﬁgeﬁ g%ctr(métm e % cﬁl?tof |aio'fﬂstc€ge§p9ndsr’[b‘ Gls6tufoRf tHe ALEIRY Bule of 4nt+2
fsuc as CDNA i gonucl eotide arrays),

(e. g2 ndl fre9silagtrans, SO3- ngrymtaylvgma@@lqgemclude but are not limited to, benzene,
t res s spectronetry, and other high
1”¢FH¥ Hﬁﬁgﬁ%“%&8§§gqiﬁe or pol ypeptide detection N
t e \sledl svith] (OB paraffined Rheionalits n&laﬁ a!yﬁmalebuiw’[}fams or contains as
gquantitative detectlop of fhe e (%;IOH %H @% h
oneiOBgEs BT F MGERRISIIS BT e ey SRRl TArgrEepR group The
i
cyc%?érgfﬂ%fcr @&gp ?%iﬁﬁj%ﬁwnﬁw suBtBute® ‘{mth ot Bﬁxﬁoﬁege@%ﬁgﬂ&o three,

croarray yrretrl X Santa C ara
submtmnmarﬂeagcsematmﬁmgnplwnchr@; wolrouitdisnieRae, @y@lpmpylcmclobutyl

cyc@h c§§l &ﬁérc@x{%siﬁé ééc?%%g@}apﬁhge%eg?&%g);dﬁ%gﬁta (Pentadeoan—

-ylb@cfb}‘lb;falnd,l ZRW-trivyclohgipehtad@and d@dahjadtoda@exhteddoabélyﬂa)daphthalene
with one or nore | abeling noieties to allow for

?1d%&%ﬁﬂlon of hybridi zed pol ynucl eoti de conpl exes. The

| aQ\%l'eagesm't}ﬁhbﬁﬁy&@ﬁaréﬂﬁﬁic%&h@ﬁzﬂﬁ?ﬁieﬁﬁ é’r@sméllaélﬂe Hafis a

det ect abl e by specCtroscopi c, photochem cal,
momncadtmaiumtd hygrasetbet Eravniof thr¢etmipisa Hiagicarkpns or any molecule that is
subi?‘[l Hi é rﬂﬂgg t%rgc%%/chc Sﬁlg\hﬁég oo%?ﬁ] %rou%?%éeat b¥even ring carbons.’

ncl e radi ol'so

Th@?@ﬁb&ﬂﬁnﬁtﬁ@@@hﬁaﬁb&@ﬂiﬂ)ﬂd& substiredeé orithioneli bfngom pﬁf:&rzﬂﬂy one to
heavy netal_atons, s ectroscoplc narker% such :

threpy %ﬁt@g@%tRW%@@egﬁﬁn@%@c ue GHEATP Bof Lippiddo, iRt
- cloheRARCAIdORe like.
o B A R B o e
pol ynucl eotides can al so be enpl oyed. The
pol ynucl eoti des can be DNA, RNA, or a nodified form
t hereof. [0039] Hybridization reactions can be
performed in absolute or diff§rential
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hybri di zati on formats. In the absolute hybridization
format, pol ynucl eoti des derived fromone sanple, such
wa0BBM2s9f rom a patient in a sel ected out comePCraS3005/042633
are hybridized to the probes on a nucleic acid array.
Signals detected after the formation of hybridization
conpl exes correlate to the polynucleotide levels in
the sanple. In the differential hybridization format,
poMoiesales stithdedticietdpwafinia Gnetioelifyimiap ghi molegaknﬁh@éss a fused

as on om.a patient fir t
T L L B L UL
substithA&Switiab® drakgt adeddntifticgiliciseendd hyadbehibog ring |gﬂtupe of twA or more

m xture of these differently |abeled pol ynucl eot

fusefl singl g8 a3t B0 lgoHe BIRE SUbSHTUEPda iR OTe AR GRTCPAIOEY fsgfiraced
o 5 DEO T B B0 AR A chcton
nnglgrrmp\prcfalablyys atvedted riegs. | heoiyelopsrpBingravn meybe optionally

IO TERT T S
inclideebdiatd &5t iftided ko, Aydahydtozaphihaiend, @bﬁ?fhj?drolﬁdﬁ&cﬂéh]e BVg6al s

. gathered froma nucleic acid arra n an z
tricyg ey paiadesaralor3nydipal - (P&Biage%ﬂrﬁr?ia«a& h@g %AS%‘F ﬁg%e
pr @fl‘legx?% QIYso&fltfyxyﬁﬁl%ésﬁre%[enﬁgﬂ th&Rkisth86B AR f8SHuid under gravity.

Contr such for scan sensitivity, probe |abeling
MargbrisBhias GRpis, ﬁmahﬁda lgtridanin made fromethﬁn,oanddquwc& dpsration of
equlﬁ}ﬁ%ﬂ (f(jel %r? S ug %XQ T eé}?a@é %Scosiﬁy éﬁg% gﬁ i ar r@%&as’[‘gg&qg’ﬂc viscosity is
deteﬁﬁfnﬁdﬁby A@Ef M)BMGSQH ba hél gesslthirerspottal ihueettiserkea@at y sThB 011 fractions

Ssi on Si | s, for .each .gene

derlgg ﬁﬁﬁp %’ twgé grf ﬁﬁtpbesﬁl?:td \%ﬂ oQ/]éq,ve g.t]ﬁlrgﬁgah? HlSCOSlty of

betwtéR Bbslit 8 ISP nd U &R el £008S. MafMbIp dlhﬁ&tl@ﬂﬁd@ﬁ/&@‘ﬁom highly
i sused under simlar test conditions. Si ghal s

paraffiyeit Wy have lgngmaiicvissesitef beHisPesb My H p$tcﬁné ap |c§hatd89|°0
al
oy e S A S L LS
chamgeroayhe kineragtidi ms’.conty of éhreas]. Vidiguids cﬂiaage viedoyityx with iciperdture,

ex SSi on Ie acr he s
becTEPR S Yot & R B M iSE, b6 S 101 SR othdbe BEELS endihgn fo change
viscBSIBOMMRMperath€ mga Na 9k o nle@déa |vﬁleﬂfvelt RRLYEH @%s@dh@wsoosﬁy is
normal i zed across the sagH es. such that the nean

requirsdl 6t wiset veeying ismaaadirese Wil adyde detormaimed ag @PSWW@ASTM D 2270-
o SRS o DGR ERA R0, R BB R MBIy oo
betveea labele 43 @ embE Osind monmpmfembﬂmbetweern absuigldiofand a8Q.

varj ati on .across all 041], .The

PRSI rearteBh o R P B G £ WD BeEpIE P ol wilkhsgin o
flowrendePEdr8fuy e6htiMibDcdhlditidhe aPoud Ybia OBy S i dtemAnaddsidelcyibed in ASTM

net hods. Suitable correl ation nethods include, but are
D 583+-03.i Fharegplis gre reposietl &t degges frelsiisd Ma(lg gemmgesial lubricant base oils
havesg%?ireﬂggl?o&lﬁ f(%ﬁ)gkﬁ{ ﬁoqg“%toﬂg ha\%(%w e{ltls gﬁ«%{ al%aﬁgflgel?é to have
othdrgsbdslomtempemtuvea;bropmm@l sich amhbwcdlashpdmﬁskew bt filedr plugging point,

trics (such s near est hbor . anal Si s
om G S R AP ST s LU ROSY S 3aar HERE RSP sy to the
pou@?@inﬁ hid H@dpiefb@adt tehB@turd W HASRBDINFIRL0IDPeii@b Hevelop a
inical stratifications. The con-el ation between
hazg sadep pryefilly ppastfied geniitiang p Cadipeint pay §e detpmiedess éor example,
expression profiles) and clinical outcone is analyzed
by a supervised cluster or |earning algorithm
Exenpl ary supervi sed clusterkpg or learning algorithns
i nclude, but are not limted"t near est nei ghbor
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anal ysi s, support vector machi nes, the SAM net hod,
artificial neural networks, and SPLASH. Under the
weoeupwrosised al gorithns, clinical outcone of eaeOTaIS2®S/042633
of patients is either known or determ nable. Genes
that are differentially expressed in peripheral blood
cells (e.g., PBMCs) of one class of patients conpared
to another class of patients can be identified. In
ASTWEDY;7¢8.96S Oilk hevigepes-cidud @omdqmtad‘s (iged) the difference between the pour

substantially correlated w t cl ass S, C
poinbeTREEHI HE | Feoed aGumate PafvEsouiig g aale P, Higher

~ f t@;gr £RNeffrepefdssay thelbil ROk LloFREdee psintsdn order to meet cloud
pour %q@l 8tdl n ec |ﬁéﬁcal out%ggne of the solid. tunor

a
pompﬂieclﬁmnooﬁ Timet @it @wlopﬁmd framdpghlnerra €O e C present
atients wWith a.sp bdnor are d|V|ded into
mvegtfonl TBxE poyr R8s Ph2 sggbbé\ gl%gjn— ?lhz edlér peri pheral bl ood
9 eN@a&W&ﬁﬁy Qdeficdf s Hesnashef bib dspssred abwveightdh, whick is lost when

e LGS S SRS 3 S Sl MR SR iy

cructitd égﬂ?c[ﬁgt Lynadhad éb%b‘émt fﬁﬁﬁoﬂﬁrﬁﬁ A GRIfE40 Binuses ezfcbdi‘[@mng ASTM
a |a

numnb (e.g., at_|east 50@6 60% 70% § 1
D5 SQOJ%X Qe nm‘veyue@tfmgh@d @ﬁpgcqlﬁm@ﬁ%oagk HQ gtllﬁﬁ)gn%] %10 cotrelates

Vﬁ%hr ‘éﬁﬁg I?% glﬁ% sﬁﬁes;ﬁ? thefhil QVlﬁla%ta%l%&'tes@ W@@T bPASTM D6375.

ass ve a Second clinical
Teﬁwbmlatﬁsemsusémtoughm dhif dlSJﬂQSIUI'EI willdsy otheprisssatdd.j Preferably, the

oil fgagﬁg}sﬁ{eplgxeg %fﬂ(lﬂg}i‘ 0193643 gljg%v&?(foé %%é%f’ Siﬁve%glgg ﬁgvleea%éack volatility

oflésﬁ&ah'16% ht%bﬁﬁ%n&@ﬁi%&rﬁdlﬁlead hen pmghosa S genes for
e solid tunor. [0044] :1n one exanple ftlents
a é“pe@nlhn@plOlSUWdﬂleﬁﬁﬁf 20l 1B Ky SRS SlastopgEY &?Fr
| thRse
confBhsFhGRARR FRR: ui IR P BEShopd iyl 2t poin
temﬁéththte—’ﬁblasls iscthg Toszlestttempﬁratteter(fl?:sr €At whichepiad yelymegof aniline

eﬂlgﬁgg' Jfati/ gmggﬁ%l?rg §;e :111‘51;? anify I%@Ié)gol 1|1 f@ rr?e?:ftgsdrohéhly with the

amdﬁﬁ{ A'ddct§pé Jff‘akdiﬁ’&}c h@tﬁoc@b@nsﬂ@hn bil sarhysel AQQWWR)S éndicative of higher

enpl oyed by GeneCfuster 2 software prOV|de§ b¥ ﬁﬂ
aro@ms,e»{vhlfemhlghﬁé’n@n@gf@é@(q‘fﬁovgqr aypatiss eondent }[1(? 1 @pomt 18

0
dete%gér dby ‘E&%@}l\é 1 Og ng%?}ésraﬂsly tgei &Pfriér?]%&/sn @éﬁ;@ﬂ g@gﬁﬁlghlz parafﬁmc wax

of tRdekscai Byeriton l]nsefdnt anilenegloing ef Yi¥rie 1@KpF dsprdingdia the 011 fractlons
gat hered from pucl ei c 1.d a a thm for
ceriled GRBoNb R R SR rodd R Gner R o My O
SClFNCh:i dAGTN 93th 198 CatakB0P9st is 2l ted hféhswﬁlg adsistAROCSxi@Hfon by
THE FOURTH ANNUAL | NTERNATI ONAL ?O\lF RENCE Q}é ) : e Oils.”
me@rs;vpmmmtﬁw oNEEEbEoptiq appesys (8 Wi?mtﬁag ation,pf hite Otls,
Indg.‘fhl'lal apd \%ﬁg%ﬁ&‘z‘% dh%IQl s@%r vanss E’ % 263 ab%)t Nﬂ%nal@r @t cosditions are one

e I ncorpor at éd heréin reference. .
atm‘é@;ﬂﬁfdibﬂwrd @cygetEat\Béf)‘% wpontihg tﬁwehonﬁl tg hlbﬁ@mﬁ@@d)f ARl 1y15<pf502 by 100 g

of q?ﬂ/ %%¥£é§38| oglg %ﬁg}a%éysff% eP %%éeof cgtnly?t 1s '[1see@rp%is f“(;bt gqgms of oil.

Thmd’lﬁst & 2 BRSSP SYlIe fnBtal RPhEXMQSE Ikaﬂséne\sﬂhulﬁtingghmeverage metal
g" inthe ith sample. A class distinction can ub, h
et @Mg,sem e i g SR pPlE S5 Rl s it the average

meéaﬁa%ll%s%sn ¢de ranktcglse o) rne WRET & ngtal§1n]th95atal§*st 1@%&6]1‘@%59 @opper =

sanple I's I'solated froniclass
6,901 96 ; lronel A6%3 iprivplyeail FeA0,208 ppat;iNaTtgendsew B HYPRm § Tfrns13565 ppm.
clini cal outconme, and class 1 includes patients having
a second clinical outcone. O her forns of
cl assdi stinction can al so be enployed. Typically, a
class distinction represents ¥h i deal i zed expression -
pattern, where the expression level of a gene is
uni formy high for sanples
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in one class and uniformy low for sanples in the

ot her class. [0046] The correl ation between gene "g"
wanaetdae6g| ass di stinction can be neasured by BCT/US2005/042633

signal -to-noise score: P(g,c) =[m(g) - n2(g)]/[si(Q)

+ s2(g)] where m(g) and n2(g) represent the neans of

the 1l og-transfornmed expression |evels of gene "g" in

class 0 and class 1, respectively, and si(g) and s2(g)

The Ecﬁﬁtﬁxf‘eﬁﬁ@ﬁafgt: ixeg osthAIE aleslo Digvd latpod)yprquldnbphenyldlthlo-phosphate per 100
| og-trans

d |
sxan il Geamx T TSI GLOAH g and Dasir e Dif ga Catelye
Test %eagur§§ tgﬁ ?éspcgnge 0Pl BSisIRRAS dRdh G iR Satbd Afplicheony @ligh v&lues, or

xpressed in one class than in the other.
longltimesne adsx)ﬂxmieégtertolﬁ exyganphdisate geqdl apilifsr OLOAG & an acronym for

Oopinlebrate ChARERETD i HC: G gRar ey g RAREs BLCRUEM Sl Oronit
Con&ﬁgyesents a correlation between the class distinction

t he expression | evel of

Th&eooplie the O dateBNae ik Ig—é l%ga%gﬁeTésﬁ @s#l?&si?ﬁﬁig a{)gxg)eélayout 7 hours.
Prefgraglhr & %@ﬁtﬁ%&e R .- ngalﬁ@@ﬁluffeeﬁegﬂéf tRANBbutMBLHYAEES , Preferably, the

arson correl ation coefficient or the
oil fﬁdﬁbmsdhamecﬁfrm arpbby), paadﬁaqg prasof sheariossyt inTrogan bxie|ewfs gpeater than

f f
abowelgv‘g@gﬁ E%F gﬁﬁlLelr rong n lveld SRAMREHS o% Bl% ﬁ)‘f‘é%@ﬁt% 'tlgﬁ] haave results

gene expression profiles an
mudhhestdrass 1ditdtiisnct i on can be evaluated using a random

pernutatjon test. An unusuall e .
wi tiidsh pombis ik @W%Fﬁé%ﬂ@fﬁﬁreﬁf{gﬂ’é’ﬂ BeSSY e ’?fg??%%?gt vapor to
forrﬁ O MRALEHI xRN AL R Aot REINSnitS WSS clel it aYnigen esurce. It is
ave expression patterns that are significantl
an inditated cmﬂaadmmﬂﬂqy «oﬂtbe o asscondisg forbe pishent enlsass eiflseh oint is

det bet \Nﬁgxﬁé&eﬁ\g §9? eg%@é& tﬁ%c?lg%gtﬁx'é Igﬂﬁfg :ogﬁbgj?%g}ggnvenﬁon have a flash

(ngngmgoejplot I n which the y-axis represents t he

er of genes within various oods opNd
et nass IS PP HER TR AETHE WAL ShA R AR g sftfitent vapor to
fom?i azfﬁm%ab dé}? nek GRRARRR Wil ienfle andiBtaf) Dumith fdt&&mmmum of 5
ferent significance levels for the nunbe
secﬁrfds g\élee sonkictddl witlcar igaisioo nalirery hisiaginsbeatsod §hec9pmbust1bﬂlty of the

' | Preferably,
oil; ggﬂo&g‘%%topcﬁ ]Prﬁ%en&ng%n '[OBOt%B? it 1%"}1#& %y‘@tgﬁglg dﬂzriRSl?M Dﬁz referably.
the R{DGRQSHEIOTRSpresnt i@y &dioh hatdefipmement > B eh momprafeeably >

substantially correlated with a class distinction
326t ween two out cone cl asses. For instance, the

pr oﬁ[)é?e%fr& w&%&%&mh@ﬂﬁﬁﬁlmhﬁ Joligxet %ﬁﬂﬁteldcﬂ%@masﬁﬂvdi @bcurs in an

be above the nedi an significance |evel in the
oil rieisghtimsivo ofithe nbuhy}sq@npmld@ withpipnd eleciieal pirat aknoaver frequencies

rrel ation me f kSindicate th
w1t§1%1gﬁali%%[fk 0 evaﬁu[j: = t}’le o%lecéiﬁeégg%cﬁ le'Ea%g %glgélreal bo?\%(s) oc?‘m icate the
pre@énc% BEcopkATSarf Sikh BECwhter) dhaw ottt dmedlmtmg paticle§ ip b} oils Dielectric

reater than the nunber n
brqgabciqveyp BRI L T hsheBEP7 i%ﬁd%%%?‘%ﬂ?lﬂﬁ phe preggy invention
hafl a%g hﬂ@&hb BRakRwnldtS TR FrerehBpif Jooanaad hﬁ)Y@ﬂ)refeFawly >40kV.
er 1 nstance, fhe progn05|s genes enp ﬁed in_the
pr eSewtwateeenttitonnesassatydo ableipen H@I@@W(ﬁc Ipggjechical pength and
loy g%gql Inﬁé(gsggselp lﬁlgélﬂ% iop oxfste%s e(}\cgc?lrdﬁ'x gfé l@ﬁ%le NhtdnG8RGRe water content

randon1ne| s contadin as
is ARDLIANSA M D633 eRreferdi g Itltwhdfle@ﬂc Auidsiofkhe bmscﬂt ars/ention have a
di stinction. [0050] C ass predictors can be
constructed using the prognosis genes of the

11
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present invention. These class predictors are useful
for assigning a class nenbership to a solid tunor
woabiemat260f i nterest. I n one enbodi ment, the pPOGMISS0S/042633
genes in a class predictor are limted to those shown
to be significantly correlated with the cl ass
distinction by the pernutation test, such as those at
above the 1% 2% 5% 10% 20% 30% 40% or 50%
wateSé@iRint bfR&aRar F00alpm, hiorepreferebly lesdtbali Hteprm, anf even more preferably
expression | evel of each prognosis gene in a class
less tﬂ}%%ﬁ PA®Br is substantially higher or substantially
fakia1 BRWS o 2h NS tHe!fess imdfynpadr eBitndtétasquimrd td@ipture the oil
ot er cll ass of patients. In still another enbodi nent,
film etigtingrad g oidiveatay exriergace-n WAeR Perédn gREBeEs sush¢e s pamts,
Vamltasﬁeg %%toglléé%on Hl(?d%ts Er&%regznt i ﬁle%ﬁt th@ﬁ I@ﬁ@ng%'mgét: ng? %tvséeakened
thus eHgairinig btk f@be tolreprusa mmlcérdmgeq t]"alprezsamﬂ 1amg§)n,ftkger integfapial tension is

detelgarlge%inb%%&%ﬁ_ elg%dlogr%@a%l@ﬂ_t e 16 %Jgtfp f sldg gfopr%%ﬁﬁelgtggq%o%ﬁxhlblt an
1nter§1 %li? eHEo® HOGERLShAIS), Soad réfetdbﬁl gréit@thdd TRAEEewh thdie preferably
ference between the PBMC expression profile of a

greater thgm 6@ dEneé(éme in one class of patients and that in
an %&he 1z%t %m%f T &%1' AL $ mekfsS&" th@%rﬂ&gﬁ % s gk 6A%1Raline materials

- Car gni fi1cance for erences
pres@b SAE vﬂ:dageeh vereie, dhe‘ :foahermmd dleas"sxeshmeusr@llzadon owpberR@Teases. A
patients.[Q051] The SAM net used.
usediogy Rpg Al 33 %ﬁlé%aa?n By "E‘é%es ofh i ﬁ“hef o%“dfzgd or

contéﬁ‘nﬁlgte@ Wlﬂ'&eﬁén%uﬁﬁ)ﬁ@va@xhﬁﬁ $E®L, orf bmepﬁ)%ing:ﬁwm art&lsiy;SI S
m croarrays (PAM net hod .can then be ysed t

neutxah@qﬁopﬁlyn@grnr@s@’@tf@rq Fplkaling copdaping An Herodl l%on&lmg to the present
1nvth10§r§Oﬁ1f 'nﬁ&tgalﬁgﬁ%mbg nlgl%zeaﬁﬂ%d @; EQ{“ %’gﬁ F I‘}Ei@?d%ly, the dielectric
fluideROGe pM&'ﬂ\I inVaBAEh haS€R netdraBz#ion r@lmbes‘sfﬂessm 0( @fomg)mH/g, more

S35 W R SREREL T P B S0P 580 Bl e

UNBdsiph G BoBNEE Ddible@FiO BEidvath GadinOsY, thél.&afs@hrfglé:bmsfzn a
validation, or 4-fold cross validation. In at

sinufoidad petertiad pligdIte Bhs ol oRd thepesulime gurrent g iFsipaipn, ey e lelcateS the
dlel%Hichl%s dof%B oﬁptﬁ)x[lé,)fﬁga(:?]e%{r% h%&?%l éﬁiﬁ%ﬁ%asgﬁgﬁg@%fﬁirtlé %1 indication of
the [redesedt of contamirtatian o ctagermmﬂlou pradgets hehawintaishere suatiwator gther

con cglaéjlggttgerf Iﬁgp L%)ﬁ,]ﬁ agld%? cts o% 0’8@%}9}}2 2&%?(#{ mlge%th%rp%cﬁsrgnt ol%lj%entlon
the dags%%of( #ctH & hef3urel By mrm D34, amefRsablyg ted disisctyis Adide bbihe present

present invention has at | east 60% 70% 80%
mvega% hﬂQ’S%d%Wa@@%a&té’é‘Rﬁl%)Ph%r%@rat Pa%vanddrss torn 030 §§

xgr[;h ﬂhﬁg poxélxg E%e‘%ﬂ@ RS YRk l‘figﬁl'y%graffgﬁc %2t 6f fle BFR&T invention

her cl ass-basSed correl ation
are medsnied ysimdstad dstillatiah usisg ASTY B3 S2hwbrepertedse dF pipdifferent mass

res St BB SRR D ARG BSOS e e

mas® HE@%C@%@@' Holing\pamit fipAlth€Mds$95 Maﬂ)peﬁfenﬁl’ﬁa&ereﬂ?b&ﬁﬂ@pomt in
can be performed by using public or conmercial

°F. sof twares. [0054] O:her nmet hods capabl e of identifying

sol ﬁu?[hég%g%[rf %@&9 5‘1%% iR 6 e %xalgﬂl'é?]ﬁ‘l%ﬁldg QAISTM D3487, an

[im ern Blot, In sit ybri di zati on,
AS'HV[dTypH'ﬁﬂiﬂmmap&:lﬁQmﬂhn fos nhdralApsuRiting ofl uvwskin efentrighlgpparatus;

These genes are differentially expressed in periphera

bl ood cells (e.g., PBMCs) of one class of patients
relative to another class of patients. In nmany cases,

t he average peri pheral bIoodlgxpression | evel of each

of these genes in one class of patients is

statistically different fromthat in another class of
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patients. For instance, the p-value under an
appropriate statistical significance test (e.g.,
wenobmat2es t-test) for the observed differencePcamshms/42633
no nore than 0.05, 0.01, 0.005, 0.001, 0.0005, 0.0001,
or less. In many ot her cases, each prognosis gene thus
identified has at |east 2-, 3-, A, 5-, 10-, or
20-fold difference in the average PBMC ex eSSI? ing oil
ASTME ?\5@@2 b@etaﬂ@g[rcl)\g -ail@aras;secxj‘fcamfp@hig& PRI Hﬂ;‘é‘fi;
of patients 55] Pr o] it al and
(nigh dickenlee BB ETAD FRF T T T16 J"faéc%?%%ﬁg;{%fmt he
f@ Acbgptaoe mel Mnintamahest gs Flpamable
Bl H e B G e

d files of t
Hydredatbopdtiie nt Tl@gfggmieé’g lragsiécg?qggtr q?%ngq%tE}l@'ﬁ:;C%%Cﬂ%qgah o .
P rE al Purpose no
Comrﬁlrsg ﬁggqc?wég )%r lﬁlﬁpé’dﬁﬁzjﬁfhg{]c OfdahRHiferdlo §#2al Purposes.

aret efore 1ndicative of c¢ljnical ASTM
speolﬁéa HRBISing &dst mafﬂlsdmem nepdtin hedixamnlon] HHEMaS ¥ RERLY,

> ldenti f of |
DA OO ';g@\ffl’ &s@&&? L9005k PpRTo ais1a o7

nprises t maj ohghy
Neutﬁhkatﬁﬁ%ﬁﬁlb%f AdTanew78md BoilmgRange Driintion kbt s Ts),
onmon cancérs in industrialized countries, conpri sing
ASTEMB@ﬁZaduIt mal i gnanci es and 2% of cancer - related
deat hs. Several prognostic factors and scoring indices
have been devel oped for patients diagnosed with RCC,

Ehgﬂ%@mﬁﬁmﬂ\bmgnultlvarlate assessments of several key
I ndi cators

S y?%lteéﬁglé}%ﬁ?fa@u‘ta %ge%(ﬁaeg?n makl MBI rorﬁs'o? tl?ecp%éeﬁﬁinventlon can be

ostic actors proposed by
any WP B ing igiéontend oﬁLbMaﬁﬂNﬁ)Q’.l:efela?th, BigOhights paraffiroogpx comprise
nanel y, Karnofsky erfor ce s

gréatgetigul #0 (L LY R e e ferably greg ai}gp CSOS i g%m’/l Ak Aot preferably
greater gx 9? Gl AREON G BfabRT e hgﬂw&?ﬁﬁm@ N%xes[ 1&@5 7[] th&'bﬂ:sent invention

ention 1dentifies E)FO HOSI S_gen

also P&¥e wekgelbwl lewdloafthiteogsn esd $lﬁ)ﬁﬂ1‘ sendrallelessthaty &) BR tq%ltch%med
pati ent _out [ ag) i "
nitrogs ShHEA n&{é&rrref EféFlyg:% than g@%l H egl-EIQ Ef G¥hRSedifitic waxes that

patients
may e b‘%rusédt i i Yrbsegbinoattion ﬁrfoﬁxdb slaBBiviDees odwof lecbslack s refingd foots oils,

79 thera we anal on oligonucle
wassahtgent (LR RSN YRG0 YR Aoy o G Ghegyeq) plant

process%ig rde 1Ped% el R Wash fxes, miieeyueliaaivage) Fﬁclferdmlﬁﬂcwaxes
ossessed transcriptional patterns predicti tiom are
snd afixtne rentotoTbape poip GBI HRLE AR V67 AtLH TpHi oY ention ar

9 thera fr eral bl ood of 45
@E%Hqgﬁéde éﬁ*%& eﬁ%¥§£¥%ﬁgles and 27 mal es)
parnt i beat dif@vémsd mapmamlgﬁhlppamﬁfmm wipqep edn hgtraeessed to provide oil
Witten inforned consent, for.t.he I M
fracpgmqhamgémghw“tﬂ ROIiBRtE E?o‘i?elﬁ&g"rsgleéu 5@%’(?\5‘8&5’ jppse oil fractions
can be q%ed‘ tg PﬁJV?de%QecIt‘th@ﬂHHvaﬁH highaRstapiieMegh fise pohes, Iamthllgh dielectric
I onal Revi ew Boards at the art|0|§ﬁ%¢ @@ h
breﬂddbwnchi o1si m@lsrrequdun@ﬁéh%hlgﬁatwé frde fax ischer-foRge

the clini 0 clear cell)
der’é’ﬁﬁl &h ’%ﬁs)a h%ﬁﬁ@ﬁ(d%‘%ﬁp%gﬁ?‘k‘é’?y (3), or mxed
subtypes (7). Ten tunors were classified as unknown.

RCCpatlents were primarily of Caucasian descent (44
‘N- iding OMEFREIOR. Aneri can) and had a nean age of

?‘hee %e&ﬁ@ﬁgﬁs Qéco?d?ng to%ﬁa PERAShvenkios botapiide can jot awoteeoil fractions
|nc e

patients wth histologically contirnme fh
deii dnesidgiigpalaffaner. TherihEastipesderivebirpmpigghly W’é?fg]ﬂﬂ? wax ol the
for advanced di sease, or who had not received prior
therapy for advanced di sease but were not appropriate
candi dates to receive high d]§es of IL-2 therapy.
O her inclusion criteria included patients with (1)
bi - di mensi onal | y measur abl e evi dence of di sease; (2)

evi dence of progression of the disease prior to study
entry; (3)
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an age of 18 years or older; (4) ANC > 1500/ m,
pl atel et > 100, 000/ nL and henogl obin > 8.5 g/dL; (5)
weademgwat®wo r enal function evidenced by serum cr earius2oee/042633

< 1.5 x upper |limt of normal; (6) adequate hepatic

function evidenced by biliruubin < 1.5 x upper limt

of normal and AST < 3x upper limt of normal (or AST <

5x upper limt of normal if liver netastases were
pres@ft@8@ntior ar¢ Hlepaed fimmahohighlyeanifiinic 389 byg pEicess including

triglyceridegs_.<
hydrgisamedfior Rigiyifp.dn @%@X??&@“@?@Sqﬁélggo HECLE & hape
selecE—f‘v@|1ﬂ%§ﬂn%1a@€156r@§1!z@mblé6thlh&dﬁdle Rainbasihga nhide hath] higdrogdnation

comgé;;iggn%gr %@E&gm q%lglgt Qn@@eli’ét%g%itgu%tp @uﬂ% %Ibecﬁy isomerization
is fr%\élonqu]@rpq'% %&e@r ?o‘?@fr&ctfoﬂ?ﬁﬁﬁyg 4 0l bBHag PbinbbRatér than or equal to

osing; (4) treatnment Wth a prior
9509FY Eﬁlémgﬁd vistvaity bayeedn ahotif ot andelisias 26 eStsandra PoyF point of greater
d03|n nprom. s [ t
thangg Sere ltq)- g HW%E&?%O{}S are 8 eccii 3 %gfv\l#en cﬂ%l%ﬁg% ??léinlﬁgﬁlg a dielectric
breaRio W HEROAUARIES oA t@QEhV &s trfea:slumﬂil b}gASfMtID 857(7 stlde 011cfslct10ns

6) active infections; u eat. wi f
derigest frern h@l%%fﬁﬁﬁmwo 09@1)911 oi@gélaa@e(g Qweig ttp‘fmeg aromatlcs and >
10 v?eq%lg /afﬁg%/e%ﬁl?g fig t? Irnohﬁ%&v?@tﬂa%xé"’fuﬁbﬁdhaﬁty%ﬂ LIS WEIBBIOK Mblecules with

ening arrythma; (9) history
mulﬁéycmplamfﬁmaﬁmgmhw in past 3 years; (10)

e kYo O Bl P AL AL i hoghciberivd v

and%mde@latﬂlﬁhéryrfop@haaxsx&dtolﬂl&%arcuslk associated with _
participation in the study %0059 Thes ad%a R%gic ax and
patfihesn &l firationg e e ﬁbwrpﬁess QRS REGE! E‘g&f - Par? W

therd lﬁfﬂg&%m&%@h%ﬂﬁh@ Qrafhic AAKTIProvige ﬁgls%emea%ﬂmmldtp&)cess

avenous usi on once weekly for the duration
furthér cotmprisesifektionddhg the dsoimerized @holggin r@@h ediydigigomerization process

o PEBIR P O RO Rt Raa Pt AR oGl o 050°F

Fra&tﬁ)?@ ﬁﬁé:ihéh seTEF?d Iﬂ?tﬁﬁﬁ*eﬁﬁk?bbﬂé @lf(;rﬂf proj@pidesy C: n ( mTO?)
actlivates nultl e signalln a ncl u .
ph daprsefpired ?W%we%fgg%kﬁﬁ%@g ac V\?ﬁg]foetbﬁp{egeqt H%entlon isa

Fisd3f: ThPS detrirVg(Félll ahdiRn. The PiscHER 63N GerRia8 61 iffaBtion used as a

proterns I nv dintranslation and-entry into the d
dielobinis dluafis ade bk Fisclyer{Teopsgly synithesig erasessiiplowedriydiydetigpmerization

fect trol, CCl-779
Ofﬁﬁﬁ@¥¥%W§°3%O£ﬁ%€sglf%%%%&%%haW§§EngguppreSS|ve agent..

[0060] dinical staging and size of residual,
recurrent _or_ netastatic di sease were recorded prior to
SBvery 8 weeks following initiation of

CC g 7%&&#?{02&)& cha—rHﬁH? Sh#R iV\nvERAIY li§eld hdrocarbons by contact with
centineters reported as the product of "the Iongest

a Fﬁbbﬂ'éﬁwschndalwttgﬂfb@rf?ﬁ@ﬁm eomdigions. NBxpdeatlspethenesad oplighedly heavier

hycgmqﬁlpoglg é%@at ng 2 d Eea?e cai?i lbg QQ’J&%}X \g@asc%&@é%%nil%%g%@ g%@eﬁ@r to

prov@leRhth@ds gatU GRfierslBs pﬁﬁb@w\@@Sccﬂ%ﬁh}iﬂn@dn yd ¢dnleprsrumcmide and
t he products of aII nmea

bl e | esi on The cat
may gl isTIgARAEPUTGOL EPF LATIoP SRS G PGSR OBy ffeitrogen
halgkérp lséié}hurﬁrﬁ%?;ﬁﬁkus%ﬁﬁ bREdib Offarhinar®s in tRE HENeSSH Iuﬂ@esn‘able For this
séase, st di sease, minor response, partia

remmmmm@enmmmmaétseofrtb@m@e)t is ITREsITed gy wéﬁlr and other

assi gnment of prognosis under the Mt zer risk

assessnent (favorable vs internediate vs poor) was

al so used. Anong the 45 RCC patients, 6 were assigned

a favorable risk assessnent, patients possessed an

internmediate risk score, and 22 patients received a

poor prognosis classification. In

Fis
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addition to the categorical classifications, overall
survival and tinme to di sease progression were al so
woumectoee®ad as clinical endpoints. [0061] Basel PO®/US2005/042633

sanples were isolated fromthe 45 RCC patients prior
to the CCl- 779 therapy. O the 45 baseline sanpl es,
42 were hybridized to HG U133A genechi ps according to
the manufacturer's guidelines. See CGeneChip(r)

contixpBgLS fnomhAfmﬁ)]osfoaa perfbeoigitisalfisaben Gepsqhrgemisiy. Means for

701021 Rev. 3, Aff c. 1 0 " r
remQyRg BRT ORI aF%WF L%?)Or“gbtf’ 2‘%058 ﬁsg(r?%l%jn %él T ie:{‘;&‘e9 rxgﬁl Id 90
guar@b&i@ 3l eSpriRir8d forh&hdad el Dipupitiod eviedms édit&‘embeﬂg bthet hmtammants
S 5 algorithm and signal_ intensities were. vert

are Ve osaure tesse of il inghe e K alap @ay P& JEREY R BH i ‘f’z%ﬁgﬁsrpmr to
the l-geg hrqfr@&h ;:}%?cﬁ tg’ ? 4R chiBEn E6aR beRiucd LARRL 1 §ynEe§N€act1on and

to U 33A genechi ps were divide
any bddiornasdfyo ba)repom’xdsmd ahcadtylrcmqﬂ@dl Tthrcan be ﬂ@o&mpbﬁ@dofor example,

106- day, TTP or year-lon
by cppiaeam oo b Rayee s & A LORS pLP kB har) ina
packe@Rofudtlid cross validation and four fold cross

val i dation, were enployed in order to assess,the

- 0 u e dyasherc] TaB s h FSEF BN FRBRCIIR RS e SgHsIER mixture of Hy

and @&&{tﬁ b I%‘fQCM\QST rUﬁs’%ﬂ cﬁt%&%ﬂ&é@hﬁa‘t@@ﬂ%ﬁl Gﬂaﬁﬁ@ hifd BeSuRfreactive
increasi ng wer e eval uat ed t he vari ous

conmtlomfom ﬁlqiﬂd armwgaamls badrbeghon¥h @h@Fla@}@F repseh repgitongappically

he hi t faeno
congyrieagt Bt es S . 7@%&5@4%‘% Bttt BR0BI5S0°F (204-
228Ec§50§1%];su§%%15d@ ablogo pﬁzlt 46.3i4flibarsy pmmbbytaibmg 30£309guias(2-21 bars);
sel ected from Tabl es or 3 vver éﬂ% d ev?%(g)ag 88'0 Iobr.
andfoatelyet pagectalesitics O %h%l& {0010, Q(Wé’c rPf§ 7494 celg
Exﬁﬁ#&%?%nwg@r@ﬁmhg ?ﬁ@he@J%bﬁ tRE %a@ﬁ&lsla!ré \H§ll k@dvado those

lers 1-7 were evaluated fo
ofsmllsmnhemmatl on of pat| ents W|th short (I ess than 365

ay. sus ..o [
R R I L L T
ma;@ﬁtyﬁﬁttliee@st 8 OMot PinB& OT e rédcEien cﬂﬁiﬁboﬂl@lﬁcteﬂhya)vanety oifiseactor types,

| onger ( reater than 106 days) TTP. %‘? 6]§lr ?ﬂ dbed
suck b xecsidqe SeAckr FANEMINGPRS, Ort“i*%e el befn s vaﬁcm& giftized be
rea&gﬁr&%%ﬁﬁnr&? iy oﬁdlﬁh{eﬁtr tyROCHGES] §§ch%a&1|oﬁ§>§)cesses and reactors are

assi gnment e results”of the cross validation
welahﬁdvmsasldwtumbtmcmmﬁgw@asmpl es hybridized to UL33A

chi fi c n ' : : :
su r’@l?evsi\rrrya cé}x(% B‘ro&s roces whllijclrﬂg% B]I%%I‘I%%%t th¥ %? 11:@&9&6 invention,
util?ﬂe@&%eﬁbxqﬂ%t @Ad 8ss) hﬁndﬁﬁ&h&aﬂéms’ﬁcs foo thehstroigy |emotﬁ$rgu|¢ geithesis
Afewtranscrlpt n.t.he

reagtiqnaap s ahlatopredige stV q%fp&pﬂ.gar%etlg}gfpagajﬁﬂc élgdrocarbons when
usd%%% ‘!’b%@g‘qlaﬁp hig sﬁfrf%ﬁ@ée@é A sﬂ%ay@&ﬁfﬁéﬂhﬁm(ﬁﬁ@ of B{cﬁogen and

Pat e i cation Seria
carbim mbad88:4is bulitﬂéd wpeasel thmd;rahapfp hseugh alShlrrWa%hléls compyisgs gparticulate

FlS&qur%I‘gIﬁg}il? n kl g%bct_: al {lgtgjsjédgasn%%ﬁg #@etdelga slurry liquid

colfPtidigy l@td%i:ai/b!oh @rcﬁiﬁl@ﬂ% oethe Syt’{thesis&h@ctla'ﬁ bhih2re I@Incbsncfeothe reaction
scrim nation_ of Patients Experienci ng hor t

corphiigns Od e welkaptiq ef the Rykesepd@ tcé‘rmeﬁé‘?ﬁ gog Bé"fgﬁy tange from
| of FrbnBbht@y ®fabout 2.75 and
o o B L e e e
Longer (G eater Than 106 Days) TTPDI ELECTRI C FLUI DS
AND PROCESSES FOR MAKI NG SAME Field of the Invention
The present invention relates to insulating dielectric
fluids conprising oil fracti olnss



10

15

20

25

30

derived from highly paraffnic wax. The present
invention further relates to processes for nmaking
woOhem®oaoel ectric fluids conprising oil fracti 8a%/US2005/042633

derived from highly paraffnic wax. BACKGROUND OF THE

I NVENTI ON Di el ectric fluids are fluids that can

sustain a steady electric field and act as an

el ectrical insulator. Accordingly, dielectric fluids
prefesa&ﬂy/ﬁomabdu@sz fpabeut!2eht A gatierlaleprctyred Heselhgrzirapsch process is

onents and to ul ate t t
tangig P RREAD 7% ABP SeRPS L eI en DRt HIRERFALE fafBubiSer
deI\ﬁl gﬁ:ﬁ@ral ARG THORPEAAGHE EoRsaidd GRougb ‘E]llbtednsﬁmnfnhaml @n a metal
affect its ability to function effec

0X1dc slnpalbl Vhe eréalyrtempy alshcenin ¢ pplle pstah Pfom?éeé Ciéérc‘ifwa“me
BEOSJeLY Bt BFifSo IomaréssfF Ni, Co, R

mOIEﬁP 8kt oms‘grf%!eenﬁ%cﬁgp %hﬁéﬁ{%ﬁggﬁgy, alllr?d pour poel nt] i

and wmfhmebadabeymmeﬁrm eAtpre%rr@i‘ Fl@hhet-Emmsq}mafdlmt gemprisse gffective

amohge b bR B PR ED U el LR A

inor %ﬁﬁ%hﬁﬁ&f}ﬁﬁtleﬂ?l b}ﬁ‘@férdﬂﬂ}n&fe&ﬂh&}f @ﬂﬁ;frﬂééﬁ”ﬂr@m h@pﬁfeﬁfaém}mnetal oxides.
ase oi |

, I cone oils, synthetic organlc e% rSy b
In gaierabitizd anesiuint efaobet ieBin i gatgly i ket HeRRa nd about 50 weight
perc:fﬁ%toﬂh%l %’tgll HAtal gﬁ?ﬁongfoggﬁéﬁeﬂ?é cardItd ca‘ﬁ"a@s% BN @inl ki loiid¥ promoters

W COS pro erties,; OV\BVGF m ner al
suchois ThOR g0, Mw muélTij pwnfoltfatsisuChn@ZfCst voldomstads (Pt, Pd, Ru, Rh, Os,

. E0LUS AR ERLSE, B RO bl 5L omd B e

Suitsieb@pbik hiateBaRpRlideasunaing silfes)mapnesid ad titesis of hlammb ttereof.
than mneral oils. - Governnent agencies, ?
Prefﬁmmmtsmecobglécwalmeagawgﬁ Rpp R ] CatgpEygnd ther
prep‘ét%@&? %1113 &y ALGH chaftécﬁh% Efl | PRk 568 %63, W&f ik ii@iaeli Yo be
ave turne an environnental |y
1llustraizw‘td10n®1-hmttm|glrdbtJVGSD Icat@kyst@e]@ctl@ and hi gh- nol ecul ar

hydr ocar urre

ch &%Etgg c%/tglygtﬁ &e%g\{vp grop(e a ﬁl?{arnll obvt §1‘0¥)¥‘$]1%§%ﬁt RO aftbely low
to mloléth®; anfQhreRdtol phRRMSE ﬁncﬁ)ﬂeaﬁélatl\&jmmghprc@)oﬂm otﬁdmumlecular

est er - based fIU|g and synt heti c_hydrocarbons. a1 ‘
(Crugesight plsfippandafgishiyepovoPioRoripn pf Al e Frat) Fces. |

rt% nedtl’?e‘f Egthlslstg LiigSwh %o f)ﬂogfdte &ativdlyai F@‘Péﬂairpgrwwﬂi }51§b2fb‘ilﬁles, and the
ncreasi ngl y expensi ve. ther, conmercia

reacdemmmducfts)mchudc h rqbativslyria\y psqp@rtw@)af twgimpkeeiiler (C.5) weight olefins and a

There. ha en,resear velg
KﬂaﬂY‘%@%@ Bjé)pf)[gllpn r?gh gﬁ Eo&eclurc'a? QL& (;({;'?Jrgﬁrg)?eﬁs 5 8+ Elagaslysésn are well known
to tlﬁJs@@it dkiicalthedrt drideoas be kamgily @d)thlnahdldllcmtpoepateld
q%35|t|ons useful an electrical ar tésnsfor ] . Th
K @cheaﬂ“ TRPSgls progess ccg}tamipr orginant p mS. The

procﬁxcggi?bn? §§c}%e? 'Tgrg}alag&%tlo]ag g&%%llgh&%dé%% gﬁf fé@@c%‘iﬁﬁocﬁ@f and a waxy
ucing for

pro | at ed transforier oi
reactionpuslicti oHe lightfeattiongpreduci(i.ecthe |celaienwe ff?Céwg} iophydes

Bk by SRR g oA HPABI . st

in tBd CPCRFaipeNGitls Yethdasing @m@hﬂlts upMot dbotni @;bl ’ﬁb&‘ Wa»t}memt&n product (i.e.,
characteristics. By way o %ﬁe Q.776
the ppx (ragip@) Zghdes hydsma@@p@lg_% o] ﬁ_‘)f)_]_gée gv\ﬁcuum gas oil through

o/ / W oRka/ 8674410
i S o&?%‘»%%i%ﬁ% oW 03/ 67063
1A2 are directed to synthetic |ubricant oi
conposi tions and nmethods for producing the synthetic
| ubricant oil conpositions. There renmains a need for
di el ectric fluids having desirable properties,
i ncl uding, high fire point, RPgh flash point,
excel l ent dielectric breakdown, good heat capacity,
and excel l ent inpul se breakdown strength. There al so

remai ns a need for an abundant and economi cal source
for or an
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efficient and econom cal process for producing these
dielectric fluids. SUVWARY OF THE | NVENTI ON The
wonrem®a26h nvention rel ates to processes for preduaiSngs/042633
dielectic fluids conprising one or nore oil fractions
derived from highly paraffmc wax, wherein the
dielectric fluids exhibit high dielectric breakdown,
hi gh flash point, and high fire point. In one
Bothdlablaghit mamwn rhéucp ke aknRieAYSt 8t SUbtiaRtely P%fa%'l%cr othe¥axy
producg ﬁplf L UC%Im%ov?as Cﬁ?%agerzl%ﬁ%WoﬁY{/éﬁsg/?g xﬂ%?geﬂﬁﬁ’fﬁ? Snd 8ften greater than
80 whight Bimbanspaziffig. The hglntgbdcylopmodﬁcfmbmpm pa@fﬁtgc products with a

. hape sel ecti.ve jinter ore cul.ar e
signiB A PTORP RO &Y IO TELTt fy G Dgie AT e PRHTEHERE PR may
comfrRRaL henss U wabauh, Q0 Highed bﬂdﬂhoﬁ 20@bietins. P GMhél®aRyireaction

i sonerized oil. The isonerized oil is fractionated to

prodyst Gie.the wex fraeiion) tatis gpdd 2p ﬁé?ﬁdﬁféﬁ‘i todhe Prgoess fo msoYifipa e
Flsck%gﬁ%ap cgh 8«%&@? Olé %agtg{;@ g?éd ]_ag Sgg&gﬁd dﬁ%{d g%}‘\ﬁg%tloﬁgé’gltes%t invention.

- 1"41& Fivdher-Eropsdhiveaxaiskft m"tblsuwstlon 1B awedigi ratiih of products of carbon

cules wth 0 0 LRi ¢ funct
ol ST B IO ES RO T g b Bt B 74 Ry ahan /18, T weight
ratiofol B@dh&ﬁ 8f daibon rfbed GBS drdbddt t@pr%@uéﬁ@bﬂﬁtbo%rﬁﬁibﬁﬁ!ﬂ &:Sareater is
The oil fraction is optionally blended with

an
deterainascasifoléovesrblipeairing the boflinggioint distitutioref thg Higcher-Tropsch wax
by mgirugcg aé\tmilﬁg{)xll Hén%SAET MZIg |6§’n%2: g r g%é\}egtﬂquggk/l& ify é&hg to peroent weight
distrntormier cagbdpodinrben ising énemoelmgmmteremamfﬁm pitdtsksd ind'akle 1 of

ASTRLRIFPZ 24 D RrBHE I o B RS b pltd LmPRE aPhBEGor reates

4) sph@gdBe FefghOsbuhts S pRdMRts 8Nchrbohquaibened (51fg%ﬁtérhﬁnd 5) d1v1d1ng the
product stream a substantially paraffm c _wax feed., The

sum Q{fﬁ%‘tgb‘rﬁ@! ospisypt prefusts o criegaymiogt rereiabyitiotiet plEeight
percéh% (51331 @du%ﬁ%?%arﬁ&ll ﬁlﬁﬁﬁe\‘ 80 'opéﬁﬁtgte tﬂ&reenﬁ%ﬁ ttLSt this invention use
ul ar sieve conprising a noble netal ydrogenatlon
Flsc}@oﬁnmemwam haldng Toeightpionet m‘bd@tmftcal@@@ OFEmbe (At gteater to
produéf 0 dar}%aorljldn I nﬁ{c&rég??a&e? :glﬁ loelsisS tha g F% 18 ?ETE; {hag 6 10.

rac

fragd Flmm-ﬂrajpscrlg)llafréligenm&i td]goﬂdé ﬂﬁlekcﬂﬁ(ﬂﬂfd aré prepaled from the
ki nemati ¢ viscosity betmeen bout 6 ¢St and apout :

Wwaxy, Egctions ¢ BBSCI}:Fﬁ d- 1(535 ]blé? Y @ grocess 111(;1@1n@y%éqrgq:r}gatlon The
Fisclid! Q’r&)}}égﬁ bt ?t%tlo%‘ﬁﬁy 8k lma@@ﬂ}’ﬁ Fﬁ)@%s 3s &%cﬁ@édﬁﬂﬁj §ay N, 10/744,870,

nol ecul es with nmonocycl oparatfinic functionality, < 3
filedViRsicginberZgp2 @3 uhesgin wcptpommdtbmfgrqmpamtsfqnm@y The Fischer-Tropsch
ot 3D b pos b PSR R TR U bt b BB e
manWa&thwalat etiteadifferest fENPthetsit@ft vaifieh BE other @pti@dﬁm dohipesentodithe

a d| ctrlc fluid having a dielectric breakdown of >
diclegtyiodlpidare sessives daf YendadT™M D877 is isol ated. DETAI LED

DESCRI PTI ON OF THE | NVENTI ON It has been surprisingly

di scovered that dielectric fluids conprising certain

Hydrpidonferizationons derived from highly paraffinic wax

exhi bjt..excepti.onal pro Accor di
or A0k HGBR AR aPETREb5E 1 PEER) PPt Moisomerization to
provEdRITRe bis fri@iohfeseul @i & dikleagicifRitbacandindi o GRSsSesnd iaventibel
manuf act ure. Exanpl es of suitable highly paraffinic
waxes i nclude Fischer-Tropsch derived wax, slack wax,
deoi | ed slack wax, refined foots oils, waxy lubricant -
raf finates, n-paraffn waxes, normal al pha ol efin (NAO
waxes, waxes produced in chem cal plant processes,
deoi | ed petrol eum derived waXes, mcrocrystalline
waxes, and m xtures thereof. These highly paraffinic
waxes are processed to provide oil fractions having
desired properties including a T90 > 95Q0F, and these
oil fractions are used to provide a dielectric fluid
havi ng high flash and fire points and
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having a high dielectric breakdown. In one preferred
enbodi nent, the highly paraffinic wax is a

woiewles26dr opsch derived wax and provides a PCT/US2005/042633
Fi scher-Tropsch derived oil fraction. It has been
surprisingly discovered that dielectric fluids
conprising oil fractions derived from highly
paraffinic wax, conprising > 10 wei ght % nol_ ecul es
vv| thmmnmclyzﬁtlop avinfendadi te ifipraxe the ﬁahd%w prepatigiefghyg oil by the

es Licy c
soloci{n ot Fhpip e O Srhoslel HIRESHRBB i acaply wil
achi®RIi g @nP&kivh 16veR 20 tHe;highlkpanefifiaici veaxwd aowaky iSogtavaBms while at
about 6 cSt, and about 20 cSt at ﬁ? g? nq g&l
the S HESARINENIZINE s CORMTEHPR VRGP % 1% SRRk B wn
hydx?fsoﬁegzr%tlgﬁ/ irfthe E}ch&}ﬂ £RAntA afesa—dﬁltr@ﬁgdﬁu@]ﬂ chabfigRohveasibn antle

Ire polnts. these oil fractions can

compahndmbeitipaivy abeut 18eF mdhaiva &ed 19 @nfrounghoilgebelow about 700
w.dielectric fluid 5 o A %
F iR Fred bEme b i PRI o Bg ot RSB Bllrep Y ER ARy o5 i
panatdraing tonhx phadsit gy eaticid Bydroisbmerizapon rstcond@&@(lﬁ;ng a shape
preferably > 10000F, and a Ki tic Vi 05|t p ween
selogipys dRiergediBfe ReES AbBRICC e SuF. Ko UPHoEEEg CRiefyts tselil h the
pres@rﬁ'llln}eﬁﬁorp@ﬂﬁﬁe @Ehdpb 8S6ctRb IntéiiRefateqfose $i2d Mblevi@lart Peve and
heir viscosities provide themwth hlgh flash points
Optl@may hicefhlytiFally q@bvmmstab@f@wewonéowpw g éﬁﬁfaﬁioesy @fiflgsupport.
illLe
The Bhrad %éeglgeggaﬁ SHRELEEO5s uloH Blhohll %g%_b | b cgg!e bd ?Eﬂu&@ﬁq the range
of frbimeljoostt} 9 to dbbat. WAl Whearilteginousonqrpani ohededsiie dtfncv]emed form. The
coal i ng.. .;The di el ectric i ds accor.di
shag SQEHE TPRBHAROTE S e e BB BT St b E P F ) g Rt
invedfdr M€ derdei AR 1NDALL Y 1P @Edinp ol ar siehes. dTel RefefreCmolecular sieves
fluids accordlng@to the present invention have a

of thyiieater 116 obihe kR Amns 5o mEIere Hs(ohe el 20 Hﬁﬁ medsepylar sieves
7 V.
o R L EEPASE LPQ 08 0 r ORI ARIGy Sk Ve 10

molq:uutas giave, ithevidatingjor hlagﬁe) Iame| areppdiehwitbfeach (Bliﬁomd dvorog

. r a fire t Pr ef bl

intefipiiegh e BT et Bols i ing iz s ELTE mbraht Poncer

defili@¥@ oftht ld&hepRteHorddizema8AMe sicTh Butdh(ﬁh(%?hfetsféctﬁﬂg%o@é‘s having 8-
according to the present invention. conprjse one

menphsred rHIgs My 4lseibe gacospapied Sithiy the <i<tﬁm¢éqngﬁtthwﬁlﬁp‘é@rbﬁleé@ of the

pres\%ttntﬂveﬂﬁ&p Oyl c@a&@ﬁ@it oh'Hantﬂ‘ak'ébﬁr‘lgé &Qﬂé#st 1.9, BDVRIIGH 1s/§et forth by
l'ecules wth nmulticycl opara unctional i ty,

R. M.&gret mefeolite3 (Sommicg iid %chncdm pdited bﬂjﬂ“eRhRgﬂnmtlnDsRolﬂman and

f .0i. ) .
. PRERY SERGAS Ry LB G amiyy by
refe@g@éj(smm&ﬂuf@qiag@v:s)ny and good mscibility with
other oils. The very |ow_ anmounts of

muPEsTeRd e sefeetivh leterra?ﬁe%t? BYTESize Jrojfenlar gieves meedsfor
hydfoﬁs%g{eh%ﬁn%e t%a@?d ﬂ{oﬁ%ﬁmlnﬁrﬂ ?ﬁ&?kﬁ& WichRs %A@@ £ @%PO 31, and

oxl dat1on sta he ve ow anounts of aromatics
SARO-6V.i 84PORHE adeSAanQa&l m‘c mmrev\pttefn:rre&,omth BAPO o) bdanginorst preferred.

t.abi | t d tability. di.e] ect
SMEHR® practAtY PrtRnd FBime ar e e ARG < R SO hes o
crystd dﬁﬂctﬂﬁﬂ’alﬁﬁ’f% witRid ey offd SR i Hﬁ)ld@@l\éﬁﬁle@d@d The preparation of
dlstrlbutlon el ectrical apparatus

SM3razéiF gpidee sharciggitionass descrabef am PS. 6’%&%@@»#&943 424 and 5,158,665.
swi tchgear, underground electric cables, and attendant
equi pnent. They are functionally niscible W th
exi sting mneral oil based dgflectrfc fluids and are
conpati ble with existing apparatus. These dielectric
fluids of the present invention conprising oi
fractions derived fromhighly paraffinic wax can be
used in applications requiring high flash point, high
fire point, excellent dielectric breakdown, and good
addltlve solublllty In partlcular the di el ectric

I Y a1 T
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The oil fractions derived from highly paraffmc wax of
the present invention are prepared fromthe highly
woanmfobedee wax by a process including PCT/US2005/042633

hydr oi sonmeri zation. Preferably, the highly paraffinic

wax i s hydroisonerized using a shape sel ective

i nternmedi ate pore size nol ecul ar sieve conprising a

nobl e netal hydrogenati on conponent under conditions
AlsogfrefahalithapO@detivonks0tiate pArcates MletEy sEHesHBOfrnent ,

st e oESH L N o 35 fh s Tcmsphusont e 5622,

offrdiit@6hd Rfierild)eSIH- 32 fdaSMasarameregreimedd from t he vvaxy

L Someeast Bcor g ey oo LR SRS e by S

crysgil é‘l i£ hCe (ﬁlgllﬂbtgl% o@ e dm%lsbyel@tdﬂrc@ﬁ@aﬁﬁte @ﬂm@cfdn% d}ﬂﬁldlng to

mng a Fi scher-Tro SCh synt esis to oVl
seleqjecbchanmel i;etngélanmd seledted aqrpgtyf rﬂmqrth@crpﬁt@lg@qp freeHamgeters of the

ar af f n| Iy |
chaqnﬁg i‘ﬁ)g aé? EVes aéer lélf | m éﬁ?oql? ﬁ%‘%?sg W?l Kﬁ%strom,
havihg @ ARkinzied cxﬁ}sﬂa];lo @di}ﬂnd)lﬁ)ée dimaétbyofmptimoferthai’. b gnd in elinimum

i sonmeri z he _proce Fis r opsch
essoRent % St » IS Bh 2507 s R TR
crys%bg[‘ﬁ?ﬁl@ ?feé’\ﬁlﬁﬁeﬁpﬁ%yﬁxb%ﬁﬁérﬁf { BhCthb uhsitduanalysthNographi free

wel %ol ecul es with nmulticycloparaffmc

dianfateras naresh thay 4.0xAweesirens Mashpreterably thei g sP6§HHpgraghic free
d1an€‘etegr ésg rgcycltmog%%talqv-\ggnaplg 'tt)lJ(LJe r{}&gﬂlﬂg@}ystﬁggé c fr !fl'a.fi)l@t'gﬂs' 1ot less than 4.0
Anglt@&iﬁ; Tamdyﬂalpiguﬂphmdreretdmﬁeters oflhe Ghansels sﬁinateedlal éﬁb@s are published

in th,ge‘r N tr ﬁeph%}%ﬂg%\aeicgr rygﬁs( tﬁ%eglgecpgg}gg%tz%@jlbgt ka BfaF%cr)ﬁher

WML rlﬁeﬁf QEEDIH. AL Efs@ﬂéﬂ{ pp 1685 patiict fsiimdogporayd haeidl byseference.
hydr oi sonmeri zed using a_shape selective jnternedjate
po Pepastuarlyielenebintegnedias eoFeHZe SIlRs URT SIS vhighy ig pseful in the
f
e YRR UL, S0 AR B 0L RS, o allpg s 00205
the onssnikyart’ mehm«*;hereimihmﬁomﬂeﬂ by referenaris teimentiesc rindgdted ptates Pat.

U . 10/ 744,8 filed De .2 2003 i
No. 2R3 Srsa R er e RGP R UEHE 50§ O RIUHGP gk Oppo more
tharPAHBRA, ﬂﬁﬁﬂr@nscaﬁad b6 heth - ThiaRHER dRiletek bAATERNEHON 4. B Anirghwith a

nonocycl oparaffins and | ow nul ti c¥cl opar.af fns_ar
maxgagerdiareaieriof akpus7 S Ay Thegatalyst bpgulh i‘qnéw%(:@rfb@ro 528T ams thereof
Whe%g)%%tlo&%rlﬁ [Puﬂquagfo? 951@);6?(% af¥ast S35 LERGEdddAnd £§70°C a pressure of
ccor present 1 nvention,
1206 pag,eech}rdmgeﬁ flaivad 16@ mpiniis,end adeadraterof & noihl. Thqa@ttalm glso exhibits

I ved 0 raffi wax. cont ai nj.n
orpgfeafr el AGH bR peralh o R ERELH SNy ferommined a
foll@w Q0 & |(# ikt brn6hddunyé i sroa@loh)t/YwaiRkh % bigichdd @Rk ploduet + weight

i ght percent of nolecules with nulticycloparaffmc
% Gy e piogNa) whep usediungdeneanditions leriias & 96% popversieof normal hexadecane
Q. the present invention conprise > 10
(n- (\%é)ctg ?-lef/gp I"&cul es with nmonocycl oparaffmc
fu rﬂmzh ) panitmthlm lapdferre8 meddcght sievaroaetithesewhefcterized by pores or

ooy AR RN FER BB 11 L 1 PghOLEYT phgpf g ebout .1 A
and'iﬂr&@ﬂak!lyﬁﬁ‘ﬂféfr&dg@'o@éﬂ@&% 6SMPThS@§statlobphiei fpatdidtheters of the channels
| ecul'es with nonocycloparaffinic functionality

of raﬂmqlﬁérslep%eﬂtr@wké@heéhb&m ﬁéhﬁ of £epditeirpmey ks [ypRs dE‘rﬁW’eﬂlsed
fromhighly paraffinic wax conprises < 2.5 wei ght
percent nolecules with nmulticycloparaffinic
functionality. In another pr %erred enbodi nent, the
oil fraction derived fron1hi3 ly paraffinic wax
conprises < 1.5 weight percent nolecules with
mul ticycloparaffinic functionality. In yet another
preferred enbodi nent, the oil fraction derived from
hi ghly paraffinic wax conprises a ratio of weight
percent of nDIecuIes mnth nnnocycloparafflnlc

L,

T o o T 1
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mul ticycloparaffinic functionality (or high weight
percent of nol ecules with nonocycl oparaffinic

wouomiocasal ity and | ow wei ght percent of nol ecBCEAISMOE/42633
mul ticycl oparaffinic functionality) are exceptiona
dielectric fluids. Even though these oil fractions
derived fron1h|ghly parafflnlc wax contain a hlgh

par af fi ns_cont ent unexpect edl y exhi bi.t
Eitl) BRI TG Fi5Eriar 0 Db AT ArOdO B RISGE ety Shaf b which i

mco,g)g{}@e{gw%gﬁby%g&%%e cycl oparaffins inpart addl tive

ese oil fractions derived from highly
palfatic aryﬂmilthm rfeediswtdes] thablente chuselenuheseease unknown,

the e ?talgtgoaensée%/ Q&J 6};1510 a{ﬂg&{kilrgsl\ée EE\ILIIIIInD(S:E:I gagﬁlleld %Xla‘é gtgﬁ'cfa?d adsorptlon
techifEds QA8 Byd¥o@@lond€oas drfoyndd\didabswn ﬁfnntrmﬁl Bﬁét&ﬁdlﬁnaérs See
nol ecul es with multicycloparaffinic functlontékty ar e

Brecgi %eokita Molpgulacsierss, 1986 (gepecially{ehapicr B; evviderson ci@hednf-eialysis 58,
C
16 QYT HERALE 590 5. A s BE GRS O 0K LGt i
by rd?eﬂay@l (i perfefring adsolpn@ymmeterr@an b A¢teratineporg §izg, stangad]|
techlelﬂ%es @F%[ijsgg.t ﬂf 1%c$1|%%ﬂc1)ﬂg toa%ggxgarl a n%ar?c%ﬁ efrr?orlécr%gesag ﬁ&g&éﬁe ?Ebes not
reach RMEAXE DR of AFBYUISRIANAIseIHtIMTAu®b tht hittdcun Sledfe]ﬁﬂ Issgdhan about
fromhighly paraffinic wax conprising very %5
10 nepesl@its =5 HASaill B ruiciate BOTE it o R UHE flPYf‘ﬁéN 1%&1 y admit
moldh@8 h%#%ﬁ'ﬁet&ecﬁ&rﬁ&&s 3 5AR) 69 l%ir%%tr(‘% tv&hth 11ttle hindrance.
nonocycloparaffinic functionality, and a high ratio of
vveHgdltmspmeumﬂon oftalysis esafitlds theiprésemoncmyion opapristfa catatytically
tion

ac‘uv y {ogyr& 18B egs;l f Flﬁe %rg ell}%eg etlraoc% éﬁﬁytltcallyn?ctl%ﬁ Hﬁ‘%g%\ééfaﬁ{’}% metal leads to

prodlil@t’r if@RiveRentTBIpesisll eI Mddtsthbﬂﬁj’/l O‘nyﬁd:al) pﬁl&l@ﬁéal]rjvl active hydrogenation
functionality and very nts of

pergc
me%me@év ggon mﬁJY‘%dieE%al raé%ﬁwﬁdf% cpPiG fyrgsaRiZnp) platinum, and
pallaf Eﬁé Bl Gfatf‘nbﬁi' A8 pEIRRM: 58 eQlebiaflly Rl RASWHR Ela‘ﬁﬁﬁ’m most
rom |g y araffini c wax contalnlng greater t 5
espopielly htef%ezdaﬂfylmr@m asl/od peléadivion @dlsw the tatel gnownd PLipative

h D254 f
oL T B AT PR Bl pBuPraR e
usudNy @opao. | Mag RetghepdresigRad a6t t&pﬁcebdt wﬁr@m&t febdn)..
Pr ef er abl nmol ecul es MA% gﬁ tic functlonallt% %r%
or Y8 PRI 9T A REPITREY PR sElPciP It Hight OIF LBRRTisy iich are
com%ﬁk&ialﬂg’us&pf& 9&9&1?&& AR de AREMInRR 921 QiR Haf fghetia, titania, and

measuré | ow [ eve aromatics. in preferred enbodi hent s
combrplagensitberendi t h aromatic functionality are present in

a nt e férr}srﬁrogsro%ngﬁ%%og %1 BE Ea?lﬁwd’t% F&h?{v% ﬁ*?) lyfracﬁg‘r?

com@nﬁlﬂ;g ‘ms thah alpar OGWtfelgl‘l?l%éiIemaﬁdsygrestHﬂ thek o eqap)lrtes 9 melghm %
annunts | ess than % g E@ %Fbly | ess .t han 3
molﬁcmlﬁs wWiHymerasye P&)arr%f 151(: noligeg 1§y @ am ofe 3yuerght %

s r BESHRY ﬁﬁtﬂ)\ﬂ ide an oil
T
fractlbrebauprising greaérdhanoldpr dight frgmaleceles with a@mmlqwemﬁi@@ functionality
and]:!ﬁrsg T@B P ?e% a f%ﬁﬂ[ §€Vf 1;gﬂft mvﬁ?cggeé r‘?{%ﬁloﬁlélll}gﬁ%ioglg?fﬂlp ﬁﬂmﬁ‘&ﬂaﬂg’ and
mor@ pecfehbIFEse tah of BRsEtodl] wélghtt% nosutte mﬂx&dulfw;@mplata@iﬁrhy

paraf finic wax an avi ng a. . T90 [N oi nt_of
Funjicmalir Proga B bLGRRAT DO S S RN o HacUiTaPUREATEST §hyight percent

according to the present invention also may optionally
conprise one or nore additives. In addition, the
di el ectric fluids according the present invention
may optionally conprise othefr oils typically used as
dielectric fluids. These other oils may be
Fi scher-Tropsch derived oils, mneral oil, other
synthetic oils, and m xtures thereof. The use of nore
than one oil allows for upgrading of a | ess desirable
property of one oi | mnth the addltlon of a second oi

Y e p— o o
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interfacial tension, and dielectric breakdown.
Definitions and Ternms The following terns will be used
woOhomwgoat the specification and will have t heCT/US2005/042633
foll owi ng neani ngs unl ess ot herw se indicated. The
tern1"derived froma Fischer-Tropsch process" or
"Fi scher-Tropsch derived," neans that the product,
fraction, or feed originates fromor is produced at
of mtslecrtﬁessm&gmoﬂugcy@loﬁarsﬁﬁhetrfunmpoéﬁﬁ pf Beigkicsrcentipfanelagylgs with
r|v froma r
muigidirerifiat (s pRGuDoror radt R BRLFHR, RN B0 13 and cven

ori gi nat €s
mord JrO@abRas¥ARAharOs(e e aenditisrs dﬁtﬂlyﬂrmn:hrﬁﬁtldrﬂ witigalso be tailored to
petrol eum crude and the residu

achiqye An 9Hl HiopiionAsIdesibAbITAVA Baxﬁ%g, 3 '??;QH’OH}R?» it tgrg?teri }&}gn or equal to
950°F etléﬁén?ﬂ@v‘?&%&él b@@ﬁzeﬁ) ?oofuf &6 @ndabout 268t at 100°C a pour point of

ensate Iy para I ni c wax neans a _wax_havin

greaﬂat (hlhn coauuelto - béf"Cn Thaeafiaeion willbeaed to pervadsa adiclesss %3351 having a

dleleﬁgllc r‘?ﬁ‘}‘é?“é’?% ert%r Jé%/{]t (%re(a?%] §°n2§7 i %g%SW%QWd?@ era | Y,

t hepddo@abltondeor & rbmbmeﬁmaswusmemmoﬁ the ppupesien bf feed used, the

catallygj?{tggﬁt( Iw%g@g]i;rg]op ;}lx\e/: E:@I\ég/g‘[tlﬁ f\llv@[ge%]g lﬂ?%ll%% Fellcgz ﬁ% ﬁ'ﬁé%sued properties
of thBlof" @,‘gﬁ(ﬂm&#};qh E‘Jh\{fllﬂfzh #R4 @&)ﬁgﬁéﬁﬂtﬁéﬂ b@%&stw &R c&ﬁelﬁlﬁmentlon may
es o

araffinic waxes 6% I ]
be camed dnetnmhakaéctnperraivwﬁfnombphfcﬁoﬁd%t@ba@ﬂm& 0 Qié‘b‘”fbloéﬁ‘m ©

prefefrglﬁy E_g 0 alP]ourg ng‘ﬁﬁglg 24 §on1lt k% Cégﬁ(&e ’b{'é%rhﬁ:lg Rbout OO°F to abqllt

f\iin Waxes, waxes pro uced
70093 cdrerh @Bd)ut Bl g, zﬁi’d@ft@s&%ﬁroxﬂ ebout &6l t(pEQOOqjswme&ably é00 to 2500

waxes, mcrocrystalline xes, Fischer- sch
bsiga Rl FD N BEEHO? BETUIoT LSRRI & BF MRS Rfey pressure
Hﬂﬁ] Hsgbr hithdheh Behylirogenbiraf péLugieaibetntially the
withy @B&%gﬁGm g?%feraba; g?eate?ﬂt%aanCDé?éTheltern1n1

samé (e mparbdthé sammn) hs gw|t9talpa¢samm Ahe ligies hoyrbagpace ¥rqoity darng
roduct a r -
con ?tglgg%%édlexgily 8}% b o tg % étqgﬁ)dl}rol . h%gé}%lg ETIOI)}{ %glrla . :tcf]z:ilbcout 5hr-1. The

hydx\bgéﬁ] toANyafs8irbos rane &4l vaithin hmg@ﬁmnbtbmade(bwsabouﬂﬁ@omidst per mole
t contain

at | east one t hat re._an
hydreeathete ﬂm?)?réser%h%gam&?wépg% S Z‘gm@ eg'ff’ PSWEO@H giogaron
Sultglng cOHETERRE 3 peABinfah | EEEoRE el 60418 dbserib&Binds. 8 Upatalos. 5,282,958
at ons corresponds to a solution to the Huckel rule of
and 4;’1%2,6@83 flgp: Gontents of ohich ae¢ weqrperated by refenenoaa HReis@RedY-i ve

bl S-ﬁ@%;ﬂ%‘% lsﬁa%%)sl%{qﬁg lt}gegréac%gg dul'l g}(}}e%‘}ﬁ/{) ?sgg%ﬁ%it%&%rocess typically
in aGy&loB@a dédd ratic frﬁmrabbut@[ﬁaibBDMSfélﬁbblé(ﬁybumﬂ geodad ciikae feet per

[ r ntai n n
varscyb g o SRl PR S bRy oot rom e
prodVELRGRERAN 1§ iRUBctidRgorey | opar af fini c group may be
optionally substituted with one or nore, preferably
one to three, substituents. Representative exanpl es
|nclude but are not Iimted to, cyclopropyl,
Fragonation 1t v cycl ohexyl, cycl opentyl, cycl oheptyl
d e Cﬁﬁ){ﬁédémp hidvadeatheoil ﬁﬁ(it@h;/ dh‘m’pé fibai legdy pérpﬁ'nﬂca@e)c aptionally
ycl ohexane, 3,7, 10- tr cIo y%pentade ¢ane,
inclyds amtwamgfhf( Pkl 2aedine B fop Bt R S REOh RGP
L1 kfye Zf[}/&! SSvidd thh olTBARIMS EQRAA &bhd MKy buraeAdiOwax ircludes
nmean é%ule that is a nonocyclic saturated
fradmpdmgaxfﬂamﬂgrb@mpeddfom Hredwdoisomenzation pragessdp Bowklegne or more oil
any nmolecule that is substituted with a single
nmonocycl i c saturated hydrocarbon group of three to
seven ring carbons. The cyclgﬁaraffinic group may be

optionally substituted with e or nore, preferably
one to :
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three, substituents. Representative exanples include,

but are not Iimted to, cyclopropyl, cyclobutyl,
woyalemaexey! , cycl opentyl, cycl oheptyl, PCT/US2005/042633

(pent adecan- 6-yl ) cycl ohexane, and the |ike. Ml ecul es

with nulticycloparaffnic functionality nmean any

nol ecul e that is a fused nulticyclic saturated

hydrocarbon ring group of two or nore fused rlqg
fractivn$ havinga Thapiling peighet sreaierdBangrieaua O W Fndpels @éetlon Yof the

: hlghfé'/}faa%ﬁ iG lf)v'a% feggtolﬂ hRG&Y A Ak ﬂ&tﬁ%h@ﬁ ﬁgﬁé?h‘lﬁsac%mf)med by

rrngs, or any nol ecu
eitheB Hﬂﬁﬁispﬁdﬂib eelvaniutia diailletidrh anbymeomunsiopoff Atmasphericeand dacuum
hydroca n af t ree.to s ven ri.n ar bons..,.Th .
cisifioaa AFUPPRE T LIeGSR (GO Ry SR BUR ARG PRl Tactions
such% f Jﬁlrﬂ?a rﬂlédl@ﬁlsﬁM\QeJ B9 8ch BotHOES fradiid &Vﬁig@ﬁaﬁlﬁﬁlfbdﬁlhﬂg point
e optlonally substituted with

one
abovp ROt l)éyo @bmlt vwF krbebt 3150 & abouetdl)- P?éﬁ\’%@é ispmerajuges thermal
craclg%(el%a gﬁtlhg ﬁ%drg glﬁkegﬂ E@;glrng E&;E):ugﬁ%gpﬂle equlpment and to lower
yieldsfoff th)emlemhﬁf)cytsp é/fmbvadm distiBigtion is typically used to separate the higher boiling

decah entade ht hal ene, and the

matel”f“k éu ?h? LIRLES E*g% E’lfé %Lg(’é rgg%er @ent of the
r eFﬂa&‘i(ﬁﬁﬁx@%ﬂhQ isolRw & oiBinfd diffetetid@ingGaméicus.enBbl8yan oil fraction
| ubricant base oils, finished |ubricants nade from

withttheerppeaties a5 et ferdh haein topepitineh Afcoutinalpiehisongiragd is

fractib?lgtgd ttc%&oglﬁp LRS! RS FUERS] ﬁh\t%%gffgot%ﬁl |;}6§rﬁi o?%‘e@@r than or equal
nemati c VISCOSIty 'S ermne

to 954)&5 THe, frabhiens abdauhedsfrcam &enwmntzectjmi rhavztegma |Ts<t loklag mcn@tof greater

I A R e

Ranélﬂbié@i%ﬁtuﬁﬁQﬂ-@Sﬁonh@ﬁ&ctl@ﬂﬂolﬁﬂnﬁﬁﬁorﬁ&heﬁ@(ﬂﬁ&lzeﬁ’bﬂf lﬁvﬁ@ ayTop boiling
the oil fractions derived fron1h|ghg£ paraffmc wa
poinhekaRieTKRRAIRETA [0 W2 P PeareAsa (B aHoUHIATT> 81 Easfeimuprgbodiments

greatle@th%ﬁab@& 1%0& il @ﬁ@éﬁ%ﬁ&@t@gﬁ&/} thail S 260vRi ri cal
unitl ess nu er ind |cat|ngt e fect of terrperature
c hﬁh@mswanrtghbelkqtmﬂmdloé theipseseigtiinyentién mhe ccnmpnsemnq of gere
chan COs, Lty with t er at ecom
fec G DG UAER R e el i T noltGF BTG e gy cquat o
950°F0wenlthesmhﬂﬁdgm¢gle&@c fitia mgﬁle\pt@emsmaemm &d’inprlses at least two
erature VI, oils, are nee

fract#czﬂs F abiainef ﬁroeﬂh% tsalﬁfmﬁds%lo%wrgg 3 oo g@g‘ag Pot %ﬁgrw%réh%n or equal to
950 SR B Mo T RSBl o st
abmﬁﬁé@ﬁlons derived fromhighly paraffnic wax have a

T R L L
ASTrm WW&& tigh abbiet 25V @redéralsle ithteyhias Bbaut SAKP] Mmoad preferably
oi |l w| %ln to flow under carefully controlled.
g“”@%#@ﬁ@b@ﬁ§ Bour poi nt may be determined as described
i'n ASTM D 5950-02. The results are reported in degrees
Cel sius. Many commercial |ubricant base oils have
_xéﬂggﬂﬁgcatlons for pour poi nt. Wen oils have Iow pour

.SQ _ar t her
P e bisbltatsyf ey Bet Rt PRy anbn fosd ey Bl romeated
pr10ﬁ£@>| WdfdidonRFizglodg @yﬂﬂ:h@@tﬂﬂ(}{refemd alcamlytie prees] wuglly carried out in the
cranklng viscosjty. Cou oint is_a measurenent
presersiglt 858 AYHP8en: 1B high 1hs Bleﬁ’a’ myEposg idhs wmoyplrof yadepsaetal
tenperature at which a sanple of the oil begins to
devel op a haze under carefully specified conditions.
Cl oud point may be determ negl, by, for exanpl e, ASTM D
5773-95. G |s having pour-cloud point spreads (i.e.
the difference between the pour point tenperature and
the cloud point tenperature) bel ow about 350C are
desi rabl e. H gher pour-cloud point spreads require
processing the oil to very |low pour points in order to
neet cloud p0|nt speC|f|cat|ons The oi | fractlons

Y Y L a Y 4 a1 e
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cruci bl e through which a constant flow of air is drawn
for 60 m nutes, according to ASTM D5800. A nore
woams@ai®nt nmet hod for cal cul ati ng Noack vol at PCTUg2@8042633

one which con-elates well with ASTM D5800 is by using

a therno gravinmetric analyzer test (TGA) by ASTM

D6375. TGA Noack volatility is used thr oughout thi S

di scl osure unl ess otherw se stated. Prefer
containanits.soel Brgsediss AveEuT, aRf $A0gHH REIEAAPS SHY S\Rﬁliul&‘Pd nitrogen;

e Tatid®s Sracking of

oo PSS GE LR ARLR, BopoBel o bl ol s kg
the Hyﬂtoghboﬁ/ano]léheleam e, bmekmg;thetlarg@étydrqq@hbclatr@éechks o erpgller
hydrégﬁ;qurgg%ﬂ_ho da 1ﬁe &tge Pnsaiﬁ(%tgé)?fcfroc%%gﬁg g%?e%elifﬂﬁ‘& or

pamg@yjlﬁgox%éﬂgtedam i ne point tenperature,” V\hl ch is the
 owest tenperature (OF or 0C) at which equ&%{lvol ungs
of Caialystsmecd i@spBNPR YUtAErOMREING PREOR 24° WPR I hiT8gart See,

for eyg eglanﬂllg B& ﬁgé 346 AR) arﬁp4 §R), RChe 091%91% ¥t Whith altehﬁ‘areby

St - And ty bf ‘aromati’c hydrocarbons in an oil
1ncoﬁﬁ>i’méd%by v&fdrﬁWe APthms entiveliyctar gwrad; flesgiiptians odhpdratreatiog,

hydr@&tﬁflgﬂg, andrggtyglﬁp qaﬁbrngl G az{ 1n\e§c}géfttiéer <r:esg1 0 %ﬁ%%xsts include
noble 'n%lals RoRf@bapVyiA (deeor@ing td t’h’eQDVSDﬁﬂesdﬁ ltltallﬁd:nfaltmml Union of Pure

d)r/reharafflnlc wax_ of the_present vention. have ah d
and épphq e,ggq;tyw geh gq}dattnélmlo;r@g@duﬂg@&aap ja ofy ipegyy mairx, an

€ G-tk %tunhht ili
o 88 LR ARRTHEHh S DL Y UL K g il o icus

matiGat ElSy Bat. Nesi 8523205( dessibenaastable ngble awia caialyet and mild conditions.

on 5% P TE LS. Re P B R i B 1

The hBAKEHIE hidrogddtin@aReduch @s fiblesrnsdlybdenifo) are 28iallpageent in the

ﬁnaﬁ?at%%ﬁ? ggrawgb@%gglpyl(@gs&h earq(.: lgsgtgl:l t10 ow?lée o eg(?u(cs P shu?t:lged forms
whe%%ﬁ%h%ﬂ&%%oﬁl&ﬂo&%@ Qre'ﬂaa(ﬁl? Y o%p@ie Qal@tt:ulgr‘ tetal MvoIREL. Preferred

at or st test, of catal yst
nomnsbltesxmﬂalpeﬁalylmngpamm@bm@ml in exYess @faﬂbatlty%‘t‘/elgbt pgreent, preferably

abo@%ug(feqtqg f’eg%l"tlgerg n@‘rsnto?ybd aq%‘én*h?c{} negéteh nan‘fi%‘t %?5 ABout 0.5, and

rage rre ana
gen&hIBNKRAS B toddbout melght)pélbtélﬁ o hickell at:lﬂ)/loﬁcdmttalletermmed as the
nap ht henat.es sinul at es the era ana
corrag)@a 1§g gﬁtgesa{eat%yqts copﬁlgnp% e 16113’[ gs plﬁtu% contaln in excess of

0. Olzl?e(l@elny Riktal, §re"i*§fa1§19 |bl:t‘3)é’§n O @QQ@? 0 perc@nt%alp RIBmibidatieRs 6F noble metals
Lead” = 80, ppm ; Manganese= 350. ppm ;

mayTalw:beafs% Spﬁmsmetua@daf plat;eulpa@d@dlédiugl 80 mllinoles of

gr ?mgcaﬁ?y%g%fea@% JJO%HI%r osi%?te‘t@'v&?deoﬂgg g?&&%%?)ygrall LHSV is

abodtGi25 thIPe0, Prdfetableo Etchﬁ\IOWItb h.5L-The ﬁgﬁmggtspartmetesmamgr@w than 200

the response of a finjshed | t in i mul at ed
psmabrﬂfqr@éy TeH8Ing Ifio&hat\?at Psiadp a g&ﬂ] 1—1%613 10g§0 6e06r081|qgon rates
are ‘glgtc%ﬁ glg at‘af%gf? @@ SCPALE ahe a&%@teﬁtﬂ@metwéeﬁ 1068-420(3000 SEF/BbI.

ymfor Oronite Lubricatin Adltlve(rg
Temyreratires &1 the reeqpxswélrre@getfrmebmlt &OQ)% t@iwt BHFE Kehet 150°C to about
BN with L-4
400&)(3‘3;65?19 es%mﬁg#ozSF?e%oa gggésg ut 7 hours.
Pref erabl vy, the Oxidator BNwth L-4 value will be
greater than about 10 hours. Preferably, the oil
fractions derived fromhighly paraffinic wax of the
present invention have results greater than about 10
hours. The Fischer-Tropsch derived oil fractions of
the present invention have rggsults nmuch greater than
10 hours. Flash point is the™m ni numtenperature at
whi ch heated oil gives off sufficient vapor to forma

flammabl e m xture with air that will ignite when
contacted with an ignition source. It is an indicator
of the volatility of the oil. According to the present

I nventi on, the fI ash poi nt |s determ ned by ASTM D92.

-~ . 1 - . Y 4 " e
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poi nt of > 280Q0C. Fire point is the m ninmm

tenperature at which heated oil gives off sufficient
woapwroctwof orm a flammable m xture with air thatcTwiskdos042633

ignite and sustain burning for a mninumof 5 seconds

when contacted with an ignition source. It is an

i ndi cator of the conbustibility of the oil. According

to the present invention, the fire point is determ ned

D92. Preferably, the dielectric fluids of the

o pe e e o0, 08y oS00 i,

hydﬂrmmqumam:i toggevidd thwhll Facigine denived dtont hlghllymaerfﬁmc GRS

an oil to .
rlB Ry s bt o dmpocs yueu e SRUEDY B efLuPearanc or e o
frasobdBpiendodingiraCes df aksmuties|oleink, ol dr IBSdles and solvents As used in this
di el ectric-breakdown vol t age gﬁqera y_serves

disglptyre dtedorhe Vpttahlay sefersto g sibidibhefihe ik érewoasn\nwb@lectnc fluid

r n
o o i D UL RN R 08 iy s
USU@BW Seen Thodprallecliness of & dirble color ibvelqps eeernexprosme nt wleaviolet light

and i P B R o PR PRl o ol LS B! Bl 252207 ane

46V£4mkcessary to obtain and nmaintain acceptable
eIectrlc str ngth and.low dielectric |osses in

i nstiteA tlg eaied frppmdighdly pryatiigicrwax ¢ tleseratent mvention may be
t T
hyde Qef%%br’é“&‘ B St e o LD RS e Bheral tiquia
hoyslyespeastveloaine AtHDY) is abait 8R4 t@?.0bohtperferably abegs). 1 toalnd 100 The

hyd?g%}a Qe F}g}@ [ glge:lg grﬁelg T gxgs 206 hs‘rflqn R{eZ?rg@g}aéﬁgﬂ}gete Fom glﬁ r{%]S S%Hsm to

abotnt 20009psiahelylinigee racitclyiesapeire GRiMallfRtdter ﬂﬁxﬂlﬂo ISETH/BH), and are

e-the ail fi] isting at an oil-wa
prefet eleen B An SO B P raives ToRRet g FHRUABATF o about
750@@@}&@@}@%5%@@&% B0 ®ogal i on products are present
he oi’l Imstrength of the oil is weakened,
t huSpiteblg lhiyrlﬂoﬁglsmeg sathlysts elcttvde neie megls o irdimy e (4cherding to

theg§f321?1% o e rqttel ﬁr‘.ﬁ%@% [ fef%ééi ggpb & (t%lhe 1@' %18}8 s Blatmum or

palfaﬂluhdﬁl a@rfahiﬂ‘m&ia pr eii&ls mﬁﬁtﬁﬂéﬂd‘)j’ﬂlsvﬁﬁﬂém%ug TVIIINa%ﬂfCﬁfﬁiqﬁVIB such
ﬁ?ﬁ B’Of greater than 30, nore pre era A&reat
as blepiin ehmickelrp en gp alverngnryl @@%m&m heli$- Bag- No. 3,852,207

des%(%@/a %ﬁﬁrabmgb!&hbtépéaka@ﬁt Mrﬂ?i@(f cd?lfdltﬁﬂs OOehrelf %lﬁbl@%%@@t@ are

he ‘anount of acidi'c or al kali1 ne nmat
desrzebeér for expgap!é, in Ve Woic Mos.t4his 7284 and 3,9ehal % Hﬁreelbnrneblelmetal (such

o A B PO TR PR SR o st1

we@hﬁﬂwfenmﬂxﬁhldébﬂldﬂﬁ colsdt dxrarmalee ds mbb&ré‘ﬁpbxﬁﬁm%b)ﬁdé%u Qe @Sble metal

var ni sh, or other for n matter
(S“ﬂ’eziftﬂlaéﬁnpi‘gf?tg‘ﬁs"r?ﬂﬁtb@? n @@Eﬁstog Ogﬂ BFicen matal gprpiseably between 0.1 and
1.0peRERRAAN '

SRR b LA o 81588 s i
andygitading74. Preferably, the dielectric fluids of the

on a_ne tra ion nu r .of
it hangg{rﬁgﬁ%gp {‘f ve Sntles ?Sgng%qzlgpﬁ?v% dgaq H‘raéw%gnﬁd)rocess step
to ﬂ@'ﬂﬁ@oﬂ ﬁmﬂloﬁs/eemm ﬁemriﬁgﬂyapab)ﬂmd was than 0.02 ng
KOH g. Dissipation factor of a dielectric fluid is the
cosi ne of the phase angle between a sinusoida
potential applied to the oil and the resulting
current. Dissipation factor indicates the dielectric
| oss of an oil; thus the die&gctric heating. A high
di ssi pation factor is an indéation of the presence of
contam nation or deterioration products such as
noi sture, carbon or other conducting matter, netal
soaps and products of oxidation. According to the
present invention, the dissipation factor is nmeasured
by ASTM DO24. Preferably, the dielectric fluids of the

e
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i nvention have a dissipation factor of |ess than 0.05
at 250C and less than 0.30 at 100C. The boiling points
wohodseowd | s derived from highly paraffinic warCofuskdee/ 042633

present invention are neasured by sinulated

distillation using ASTM D 6352 and reported in OF at

different mass percents recovered. The Boiling Range

Distribution (5-95) is calculated by subtracting the
__*Jﬂﬂﬂgﬂ mass percent recovered) boiling point fromthe T

23 8&% ssto A oif SRAVE &hePRohH ?ﬂﬂ?ﬁhﬁ‘ﬁimc' v@aﬂﬁay also

Fu er spec I catl on standards use herein i n the
inclulix angiteetscating Istapi &llaGTHd tBSUBTFoisemerxation mppess.| Alistieeatieg of the

oS A e L L LA ) 35 g oo

pointRAMeSthe MR eSs, SRERIthbiGadu® l’ﬂhe‘ Wix dvingdt 61 thetr{émemfractlons Processes

usmg?ays?ﬁ%%%t%@'e@icg%g%%sk ot s Ras e 0,575 P § 4R AL7, the
conte?xfts %hr & mcoﬁgg dét:l'\l}gfetlr[ W%e@eréﬁg i@t %nt%%t%g ﬂr&%ﬁee@ﬂkﬂg a

anc I nt enance of Less Fl ammab
sorbdﬁydnrxedtmelpowr p%ilmﬁlanb described s EB A 134 and RB2 78663 1099 an

Pug{pﬁlah te%t%céhagg]%?%%raggg%r Sﬁc’ 7 10% S&%ﬁér hag%tglh?@l
sorptRH:ﬁﬁﬁ&:@c? besta'ﬂﬁie sfekldrisedes (idetndirg aJhQid\ﬂnB.{jhctmieohEEh activated
were used in the Examl es: Klnenat|c %i COSIt
carbmalsmlmp@aqaa%@n@%@@s e SN e TP e Sorbents most
Rl MR, nh'ea@fdf@dhhl?a@{ek on Nunber,
usefﬁg@%{%ﬁﬁagﬁgﬂ%ﬁ?%g Range %Ost ribution (5-95) (T95
m nus T5), ASTM D6352. Highly Paraffinic Wax The
Iv hi I araffm c wax used in making the oil fractions
So esent invention can be any wax having a high

COTheERbeedd tonf@nied dinfactiBhed@ivad frgm Higtey bargfﬂnyc wax may also
paraffm c wax conprise. greater .than 40 wei S/
inclufie pAplaPTIAEEIpg BAICIOUBN e O ER SQIRAIFAUS HigS f‘gﬁt ofyeny fgraxing
optldﬂﬁﬁfﬁxgg E% Y8R0 % @@ﬁl?ﬂ ahB@s FReMBin3twaXy ni165uRSsdRInY the oil after
y para i nic waxes used in the fresent
hyerlISMBCItlZaUOD a‘Bczlmnhéamwly domp/byl disselvingshe oifl inroepdyenh ech as methyl

ethy uld uglgﬁtgglﬁ EL}V kel o%fgls t&}algl}ezér éﬁ‘?%l?ﬂ?&lglﬂ}eh azl%glggules as discussed
in c@harm Ieshmdloghtiod héwmﬁ afrd Edition, vmlem €52 afmgbobﬂd l$$®dns
in the present invention |ncl%ge sla§¥ m%§68 J
MeCGpwntkill Faek Sompans, Mied NegoY arko] 960, agaseyt ?11%’ ent dewaxing is
also ﬁ@sfcﬁﬁaflﬁ‘ctl rPaPENo%fA‘: By7eeses 77N6ED eesrs 2ggxes produced
n1ca pl'ant prodesées, 'deoi | ed petrol eum deri ved
waxes, mcrocrystalline waxes, Fischer-Tropsch waxes,
Diel& d pixtures thereof. The pour points of the highly
1CRS ic waxes useful in this invention are greater
t hane BicREiria Madiduced@nahd thegiaaitefivehtiomcmi@iSes dite drasore oil fractions
been dj scovered that these q? hly parqfflnl waxes. can
deri¥ed T BigBlyaaratidnip PaY 8 adigh Y hoB AR ShiRfsity range, a
relatﬁ% g@ 1%!1ﬂ;e?.‘ceﬁ%iarhél}!ﬁllés%ﬁ}hﬁbﬁocyél&%‘i’ﬁﬁﬁic%nctlonahty and a

these oil fractions can be used
relat}mredywlowgvdg}é Ipercentiof nfollagitkds with minlttiyglepsh&iske fyoetinnglityhings

modﬁ $ ?Nlégotuz R%lgg d% ﬁ’{% lat%l ehﬁ?ecﬁic%ugérogﬁde Vr\né]Seni! 1'ﬂv<91@%n have a hlgh

diel&dtSChedlddvap Sadloill eadtioas adba?ﬂnﬁgiﬁ tlﬁHpWsledﬁﬁv@tlon have certam properties
Fi scher-Tropsch derived 0|I P%‘cess for

that prasidectidrantages forthegyse fp PrAWAg Fhé eéiac fortuidst TP Propeiss drheyle their
to the present invention conprise one or nore oi
fractions derived fromhighly paraffinic wax. The oi
fractions derived from hi ghly. paraffinic wax of
t hepresent invention are prepared fromthe highly
paraffm c wax by a process including
hydr oi soneri zation. Preferably, the highly paraffinic
wax i s hydroisonerized using a shape



10

15

20

25

30

sel ective internedi ate pore size nol ecul ar sieve
conprising a noble netal hydrogenation conponent under
woanitciwns of about 6000F to 75Q0F. The pr oduBCTMUSL0U5/042633
t he hydroi sonerization is fractionated to provi de one
or nore fractions having a T90boiling point greater
than or equal to 9500F, a kinematic viscosity between
about 6 cSt and about 20 cSt
high Goidag Beint Riivo o 1bg oS HHEOEIT: RLBRT PO fptance and
lowe ﬁasﬂ 538 £Pd @%ﬁt@ elnaadﬁ 13h &bt te@atfvlewlh@gm%mq)e@aeﬁﬂ SHesibdules with
bPEak reater than or equa
monmalsparemnnyfummm Wcmdﬁh gowst Jolfenels gpeshesabieamipat By, gpd

raffm X
mlscWél}gt H%‘{thﬁg}eé 8}% %qr%ztﬁ)elr %mvéilg?ovll %%%P{ }%’?& 98%8 lecules with
mult@r&l%ﬂﬁﬁ%ﬁﬁﬁ&@ﬁﬂﬁfl foRtides éAeitént oméhﬂldnysteayniﬁy <Mbrewey Ithelr
ecules with nulticyclq raﬁfn1c funct.i onal i %% ]gl
modmfélyﬁp@ﬂoew‘rwtéﬂ%%aﬁ FighEr il gt JHMPUHEANFRE FFGESSRERYIFIG losses
Tropsch derived wax and provides a
duet he‘ﬁp ??o%éch derived oil fraction. These oi

f _rhefelmedl smapdmend of thy dislestrissiinidonfihe mesegt veviogiatg have very
high E]:ag{jla}r%j/l fﬁg{:g I ni lgmgga d? Eéjctrgchﬁﬁ !‘é’c‘é&‘a ?qg‘a{e' pzrééggt ihD&tion useful

fovi e an I'soner |
as high ﬁreﬁfdihﬁ@ﬁs‘éllafcﬂdg Hi&&ﬁztri&d‘mﬁﬂsl s ofl factidne laﬁi\rengreelbtmswe to small
Isonmerized oil obtained f omt he %% sonerlz H it
amorgieidi 6. fTeEcP O BB AR Ry i1 gosptigators.

boihd RelRAL @ﬁnc@fac&hﬁﬁ‘% ffthd ﬁ%&n@fnv&ﬁ%'coh@nmlﬁr more oil fractions
Fractions are then selected that have the above set

derivied iftom lnglly geataiffinc whpn As Méfﬂé? distecividdsmeprrding i ths |p|resent
fraction_ac.
el BB GT Bhi 50 D SR P LB Acosicy or

betwiebiS£0MRE 6 ?S‘Smﬂ Qb cfedtil 06, aiTh, Yailagffiodm of gtedtea’élaa or equal to 950 °C,

dielectrig¢ flui Fi sc Tr
and & poirpeuF of rEEdEY ?l&q}lgﬁ%d“b@ 9 8rti G BRIy gl frections
havetJ‘f"go WM%_I)Blﬂ%ﬂ RB%erhantdd gl &N opsch syncrude.

Fi scher-Tropsch Synthesis In Fischer-Tropsch
ch&hg dielegtric flpiflgascording torfhe preaapt memtmdiaue ngiglesigrnendown of
n F

sy BRL R RS Sl ok a1
dicldearviigds deysidingas ﬂﬁlijes(ax&tan’eoraMe la@liokécenic) bregklotys of gmater than or

thro a.conve ener.at rov
equal {d (Hg\z. and ggue p@@%ﬁ%ﬁ%ﬂ%‘% L é@%‘iﬁ& ﬁf?@gﬁ‘ﬁgg By ASTM 877.
The Bié@’éc&&efnu&%c&afn@@@ﬂ@f@&t %enﬁ@iﬂeﬂﬁﬂﬂt dx06llcdelgicldttiio breakdown
anounts of carbon di oxi de and/or water. The presence

and biigh Sla$lf and, fira peintsg dmprefraed gmhodigepisrihe ﬁ*\deﬁ‘ﬁ]@ rageordipg to the

c
pres? ﬁ%}%/ene%% lgan%gn éggcg}léonf d1£'] %wlglhﬁ};é gfgg By ofrﬁgjf £ 325‘@ and have
a flasly pgiasof > 280°€. preferredtc)rennve sul fur and

ot hercontam nants from.t he feed, hefor erformng t .
i 4Bk B o Gisg e d i} GBS et Beh o Rl Ryl them win
hi g}P@eBE an&adﬂﬁ $i g%rfﬁe WHS ckmpwed tothdt@arfidfic 5Hd df sithilartvid@osities.
For exanpl e, ZnO guardbeds are preferred for

Even émgglil thy oslfractiensi ofghermireseridnyaytiamBave Gty borkng negte theyystill flow
on n own to those of skill in the
Welgelpf)?&nqo pg?‘é%e &frrae)%/t%%:éoah}f rable to purify the syngas

pr iMheset feactibugs Hélvslg fadlly Boilpsmintrof gehter thao or eqmale %aﬂhnmy also have
dj oxi de

during the.s s..reacti and
« falyd s BAMERAS lswghﬁa“g’?)nﬂg Hpiiag Ryng=dispiRytomi(p 93) of the

can be acconplished, for exanple, by contacting the
syngas with a mldly alkaline solution (e.g., aqueous
pot assi um carbonate) in a pagked colum. In the
Fi scher-Tropsch process, contacting a synthesis gas
conprising a mxture of H2 and COwith a
Fi scher-Tropsch catal yst under suitable tenperature
and pressure reactive conditions forns |liquid and
gaseous hydrocarbons. The Fischer-Tropsch reaction is
typically
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conducted at tenperatures of about 300-7000F

(149-3710C), preferably about 400-550 OF (204- 22800 ;
wonrewmsde®ws of about 10-600 psia, (0.7-41 bars) PCT/US2005/042633

preferably about 30-300 psia, (2-21 bars); and

cat al yst -.space vel ocities of about 100-10,000 cc/g/hr,

pref erably about 300-3,000 cc/g/hr. Exanples of

condi tions for performng Fjscher-Tro tvype
FractiogR B TRETS LS ABPP T DR gD PO S TR | FraV e gpepte fhen abon
125°FN8 B8 bebSdifknis Beealek #Aabout N SPFCimdSH REME SMBoJifeaE $Beater than
may range fromC "to C200+ with a majority in the Cto
abouC2Q¥. r ange. The reaction can be conducted in a
v a’HEL e&li”frgcftloﬁg&%v% ﬁjb}fﬂﬁ 1 ﬁfﬁnﬁzswi %%%rgg tsf 8@k DB0Sweight
contal ning one or S urry reactors,
percédt utoehanesjaﬂd@dw ﬁalgmd% snolmulea mﬂmtmmayqlmtacfﬁnmlfmo@psedtty and <3

BTN T T eI T T

presétlt WveMidnl EReike &t&ﬁﬁMOﬁﬂ%ﬁ&ﬁ ,un%dﬂh@ths | Scdot@h@td tBe pteBent
the practice of the invention, utilizes super|or_ heat

inveytéameltheelislootric Bids @mnma PREATERqre Pil Sgctions deyeddfrqrp highly paraffinic
wax %érﬁgl ﬁ%@rgla e'&hﬁgo : %}\12?% ngclggsr\@%ﬁk ?ﬁ%ﬁbyefoggﬂdﬁﬁnc
funchy@ﬂlmdtma]stwm;eh)mmggt meraeobaintol ecatea it multipyddparaffinic

| ur. roce a syngas conprising a m xture of
ﬁ””ﬁ?ﬁﬁgé@ﬁagﬁﬁﬁggrbon nonoxi de i s bubbled up as a third
phaseprtfafed ebadisbit] fhy oWMFHaCliorcdefiped 565 highPRpirhElaldl & comprises
Fi scher-Tropsch type hydraqcarbon synthesis cat al

> 15gyeight modaguleh it8 rapepvredparaiigc §}nﬁ‘rl?r5’7‘h1?y da P%IOtE@rPﬁ?f)Iéquﬂg
LRCAER d §bmt BAIFRR] axt QN WRivedion
o e B 55 i AL AR G M e
molecaks mtbﬁnulme'c}my@mffgmfunctmmhletyc & mﬁlenpwﬁ@aed@nfmshment the oil
L M
mulh%yﬂBpﬂﬂ@iﬁfc&ﬁﬁdt@bhl}tyf Loyet axlimlhﬁl p%f&réd@rr&bﬁiﬁﬁenﬂ the oiffraction derived
artlcuIﬁJIy preferyred Fischer-Tropsch Wﬁ%ocess IS
gy hparpHEPESheIsLsesy? @ ebpirhrsrsrnt ofapeporaath
monb@foﬁ?ﬁ‘ragﬁu(f fhessues tg Veighl perif piqﬁ@l%culéé\vﬁ?ﬁxﬁftﬁ&clopamfﬁmc
scher-Tropsch catal ysts contain a G oup V
functlpraaﬂigi afi gogrtarshag| 5, prefeable g@ateo&lam éﬁ,gxg@ p@m preﬁq@ly greater than 50.
g él)@lté ?r}l/lg s ?%I REnde mg?rﬁ) ﬁ%lcg?nec\t/lgréa rovgiﬁ W offr!ic%x)ons of the
presﬁit $sokationTwichpgadid scbzbﬁdyy gb@l sedlrepmpSithiHy Cardrgot® Ihﬁscﬁlflhﬁezvlth other

Co, Ru and R th cob ei ng preferred.
oils. ppéef‘@ﬂ' lot dprvatier mﬂw leﬁaréf?%q @gﬁtwe%}ﬁﬁ Pravide the P’é Epetinas of the
presél{mw&h%onoafrnl@%@ilént éﬁﬁatﬂﬁesta%htﬂo re of Re, Ru, Pt, Fe,
Zr, H, U M and La on a suitable inorganic
s u ?Sb@mur peintsraf slic OIbﬁ@faemalbw amelewhc ﬂhld@ @rvpﬂ #"é’e@ddnéler ,
r o
p1ef§%gg{ﬁg fagﬁ itk Her, b%lréég{é&{ vls) ﬁ{ tgg E H(I:Oéi r ow %dub 89 fits can be made in
abursiBgastwithoanttle &bﬁhlbss’iﬁat\mmghtvxtb Qléeﬁﬁmifew@}flng hiazebsatﬂo produce oils of
cat al nposi tion. e cata ysts can al sp cgntai.n
towe giscesigpn g)“ﬁf BABPOHYS: sfgf&ﬁrdigg s, racons used gigielggigic fluids can
be m-E'd% lax%E &Hﬁﬁﬁ5§aﬁ%ﬁk&§d & a%ctﬂ?@ﬁlic%s Hi?é Rl &Baeratgﬂl low pour
, coinage netals (Cu, Ag, Au),
pom@t ]m@ridlfclpartho} ol ﬁnctmgs of 1sgm\@ht1qsreﬁ@nd ]l tcNaddlam, eludmg pour
Sui t abl e support materials include alumna, silica,
magnesia and titania or m xtures thereof. Preferred
supports for cobalt containing catalysts conprise
titania. Useful catalysts and their preparation are
known and illustrated in U $7 Pat. No. 4,568, 663,
which is intended to be illustrative but non-limting
relative to catal yst selection. Certain catalysts are
known to provide chain gromh probabilities that are
relatively lowto noderate, and the reaction products
include a relatively high proportion of |ow nolecul ar
(C2 ) MEIght oleflns and a relatlvely Iom1proport|on

o - L NN PN o o ~ o =
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reaction products include a relatively | ow proportion
of |l ow nolecular (C2-S) weight olefins and a

woeb@tocvwby hi gh proportion of high nol ecul ar wrergis2005/042633
(C3 +) waxes. Such catalysts are well known to those
of skill in the art and can be readily obtained and/or
prepared. The product froma Fischer-Tropsch process
contai ns predonmi nantly paraffins. The products from

poip; depregtenter BsEtic.tesieat B! fehepihfrsrionhesptideca beilgered through the
I . Dr " ]
B g L e s L
i ncThedbdediniclfluidaoiibesrebmait invagidpetrovweib osinsodandeogling
.all .gases through mddke. di.st.ill.ate fuels | arge
mefifln R PRE G B P S Pl R i b dn PR omstommers
reg@lBIOLY, citoudk brdakersy@xichi@aaintl @Rronh@ dldetticdlicaliles, ahd@ten@¥nt equipment.
fraction) jncludes h%dnogarbpns boilingvabove about

Theygeetupeiqqally grsciblmviagxiging minpiglighhased diglegticdhidsgy are

B S B 4L 00 B R o b
in appligptippsodgutinghigh Sathgtoans igh fie noant afxcelivnt dielEbigic Wapeltdown, and

r Qg ner al | onprjhses eat er than 70 ight %
sof L AT S bR e B G s o B fondan bo vsea
in applicatibngaamailidh atsgh fikgokit Glitlatin@eil 1sa8quRie@ dUCAddGRMP the ©8Sractions
(iﬁgqigffian ggo ucts mARE a si%nifipant proportion of
eriy P B etk BrraitG W anhhubive dickesl, fydrecopipgiing these fractions,
exhitBOGLEIRA DHOHE besiTBMicS A dod Rla8S mEl ChnAfib iy, Wi ght %
and_even higher, alcohols and olefins.” It I's the waxy
r edénd agpbogineattief th¢ inselating dieleotrix fliida of thimihventiat afesusefd ek
. : ] . ss. far proyi.di th L
o B P PR e G i B BB L Gootiot apparates,
sucllaetrasforiners hhdibwitchge:ns, ditieg: High fikkgoptt @selting 6V 8ed@Rd. High fire

.The Fi.sch r:;ro sch wax _.useful in this inventiqgn has a
POI%?SQIE{mg 8? Idg o5t o3P B%V@{l’gora‘f Insulpting Pl sesgng g fire point of at least
3009C eqhie 'hiéhCﬁg@ %gﬂﬂ@ﬁgerﬁv\gf RERAR NWRRE o I with €8tsh allication

| ess t han t \ tht rati o of products of carbon
reqiiFmsats of thegvatighd glesiricaldCqsled dutiss4 39220 ar biber agandies. T30 examples

. i . t er ni. . f ol | : [
o 10 SRS P P S PO v
522B400s i Thel fare pdindiog th:e: ihsauldtiap diesdctiy TAEINLEhi® Bﬁgljntio%l)wil] generally be
’ onvertin 0 olnts 0 percent wel t .
e
aboRCI 108G, rRdst PreRitRy ElciSr MEPABcRNSIE LN ThallsfladnPhic

ieloethi ] i
. 6352-98, 3) summ ng the weight percents of ;Ho@ﬁ%ts 5pof this
IVEPH B Y ieh mepaat 194}%11]@'0?1 “4)1 gsmarﬂydgwp hdirgpdightictween about

300RELEE opr : er. 60 or. greater: . .
g Fioar Rl alt nE e R i e b B e o
musp hlsc podsess arflastopsintGld ableagq 2@SACR rTHaYlakisoisty B B ivRighE dielectric

.percents of products of carbon nunber 30 or greater..
i3 G0 VGRS <0 lly el 150 PRUP 0" Breferably greater than about
280FC, 5686 breFérdl§ Gheatd@ihah abdud gogcei ght ratio of products

of carbon nunmber 60 or %reater to products of carbon

u

nuriBapothey egibodimsat .ahe igpulpiineslieleniric Buidsof thisdnyentifmaralmbstul as

: : : P ischer-Tr hgil.fractions . ..
oot S 0 TRV BERTIORSD ShL iR i nu
in addigommelectricatinbdationof tiheséipsndiates Teapakdes oY the udde ghymd

a process including hydroi sonmerization. The

Fi scher-Tropsch oil fractions nay be nade by a process
as described in U S.S.N 10/744,870, filed Decenber

23, 2003, herein incorporated by reference inits
entirety. The Fischer-Tropsch, oil fractions used to
provide a-dielectric fluid according to the present

i nvention may be manufactured at a site different from
the site at which the other optional conponents of the
dielectric fluid are received and bl ended.

Hvdr oi soneri zati on The highly paraffinic waxes are
subjected to a process conprising hydroi sonerization

. - - .
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sel ective addition of branching into the nol ecul ar
structure. Hydroisonerization ideally will achieve
woigls/oeasyer si on | evel s of the highly paraffm ecna%2106/042633
non-waxy i so-paraffins while at the same tine
m ni m zing the conversion by cracking. Preferably, the
condi tions for hydroi sonerization in the present
i nventi-on are controlled such that the conversjon
electring celdmiroiendye Bey MmpisiraghASO4D BLRY T GRUISEIPIHuE Om&fenng the
blfeed to conmpounds boiling bel ow about 700 OF is
i nt ai ned between about 10 wt % and 50 wt %
pr ghesiabrhotionebivhe preddt mv%tmdlsacsasvdi@)/@cm@ Buidsl corgain graatees than 95
resent inve

weidht righetet e oGaed by G oy e SrardRekPyF PSR PSS 0-02.

OlefllR |a?e‘3;Hle@ﬁt 18128 Whoutlels %aﬁ@ﬁ&bﬂaﬁl@ﬂnly@dhgﬁﬁltaioylﬂ%Numar Mlagnetic
inth pr esent i nvention conprise a, snape s

Iect
Resgmues Sredi oo yoN L] Erelo b uBRl AL 0 8 OREC SR ORAeY gre present
in arfodifl 1R ShdrC &k}%lgﬁ?#é&g&t H%H@Lc*w r&a%eéﬁﬁ&a bwcsmmm 99
arefra Su por hr ase
mod1ﬁddtte rediralosy lpvni eragnagies. "In asefmeelobnﬂvedmnqmt&mdﬁ@ﬂ%ﬁrwﬂh aromatic

fum%éﬁai&%%% gnrt%l %ﬁe ¢ ttstjlrﬁ%s tb%lrd ng Qe %50%:;1% He?%ﬁ? QUL th%n% 05
weigh Ber6@Ht Gh&ve GhrdfertBlly 1ekB ehas AN vt @étlbd:nte Siilfiireis pﬁd@rmileamounts less
pore size nol ecul ar si eves,  used In ractlce of

he
thanéerev@éh preifmlémqsewaaé@p@eﬁ@rra?wr?fe@lig%s thpp 1 ppim as deletfained by
[ Eg%] he preferred nol ecul ar ‘
Mnﬁﬁﬂ&égﬁ% ﬁeg%%§£§%§§ﬁ§%?g of the 1-D 10-ring
vafThebi fravifres do 1Ot l(mmchm_a_ al@r untipsijablei cheyraptotigies) ineluding\fegexample,

hlgn(quag@ B et 0 SRS e drfRpiethpg o atom

Si @ gprefdRd babobiliRenf, @e dllé‘fi@ﬁbﬁ adeoTdas; tatles }freereﬁt 1hled3nt1wnt1§1a
each other and do not_j nterconne

Fischefatropsch dgrived %lgﬁﬁ?BP%cﬂlﬁﬁﬁﬁ@r %?C@?f VRS éf CRapaeuldly well suited
for 195]9 gﬁﬁ&ﬁ&' "ﬂjof)écﬁ Qielci)xtedtohlefrdcﬁ&%rvﬁﬁgﬂhéﬁﬁovﬁf&fe%r?o'eé Erop_ertles.
I'ar sieve I nclude I ntersecting pores having

8- nenbered rings nay al so be enconpassed within the

def.ini ti on of t lgcul ar sieve of the present -
A’”?T’lﬂwz‘{‘f%?ﬁ’e’”ﬂt by[:}?PzéTczllﬁ}l:cat ion of intrazeolite channels
 as The RethddRsaind ndeabhrt $oveRielf of inblebylesRyiit alBaitiefunctionality in the

Zeolites, Science and Technol o ed
ol R@era.%qyég ¢ ok 1RG0 SR GHIPRer Kt Heh R nat Liauid
Chriifhth @ﬁfn@@y&aﬁ%@pﬁ&i fieAtPAnsH PiddaCaROURLEY defctor

reference (see particularly page 75).
mteﬂ‘a@tlew meHPﬁmplest@eine ddentification ef ﬂae dndayidugb gromagip glasses in the hlghly

N
amiad ol Gselilfor thﬁﬁdﬁﬁ}y&s ﬂlf&i’dﬂltl%?@oﬁlaﬁc mbRculey kargely on the basis of

referred, with SAPO-1 1 ng, No ferred. SM3 is
theignUmOgt (o PR OSeER S0 i ROy (1P i S e peatc

con%ﬂfﬁ ﬁblze@ul%ﬁgﬂd‘éﬁ'té:ﬁ‘rsp fotloFel Py %fe% }chﬁlcsatl $rHgicd iforder of

%ng wthin that of the nol ecul ar si eves.

1ncr'6hmgcxioaabbr’t@nd owmbdr psvingleaulel qusarmnﬁtxqa with lsanites dewlhle bongscharacter,
ar e.

tho%e vi%}go % %1 g&e BStgPtéan ornr %n%vbgtsld e ’ce S0 ner%lf'aln chsre r})yégx cgcloparafﬁmc

subP@Lgorsi ze nol ecul ar si eves used for hydr0|soner|zat|on
are zeolites, such as ZSM 22, ZSM 23, ZSM 35, ZSM 48,
ZSM 57, SSZ-32, offretite, and ferrierite. SSZ-32 and
ZSM 23 are nore preferred. A preferred internedi ate
pore size nolecular sieve is characterized by sel ected
crystal | ographic free di anetgprs of the channel s,
selected crystallite size (cOfresponding to sel ected
channel length), and selected acidity. Desirable
crystall ographic free dianeters of the channels of the
nol ecul ar sieves are in the range of fromabout 3.9 to
about 7.1 Angstrom having a naxinmum crystallographic
free dlaneter of not nor e than 7.1 and a n1n|num

. - r . o L, o " ~
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crystall ographic free dianeter is not nore than 7.1
and the mninmumcrystall ographic free dianeter is not
woesm/oboam 4. 0 Angstrom Mst preferably the nmrgTmSm05/042633

crystal l ographic free dianeter is not nore than 6.5

and the mninumcrystall ographic free dianeter is not

Iess than 4.0 Angstrom The crystallographic free

ters t he chanpel s of npl ecul ar Si eves are
fige

TeghEaCal Hioptiacation phigie yprions ofl japaanatic AxdinetRomsyiam their UV
absgﬂbfiﬁc'a sﬁ%&h %9 sﬁév&ﬂa@ E‘om%@:%ed b?lfhquct ﬂ%%leﬁégﬁ %f\/%ﬁﬁorﬁy\fr%smons were

|er D.H d son SeV|er
all nedr@hiﬁp(bwéettled tchide piure rbqﬁet edfrgrognd maldgs pasa ﬂegre& dapleydent on the amount

RGO E E T—
knofvarto Bx edipddehy alkyl{émdpﬂéloﬁb%ﬁ& Fethe RSO, 1&3& £38a8Ghg. Since

the contents_of which are hereb

2
feW.W@%%P PEEPASS compeinda beil inihe pibange eme é@gree phredrshifewas
expSRitéd £ oB?etrvedl\er alPofABepimible %ﬁﬁtl@?l'oh RAbiRiliat e pore

si ze nol ecul ar si eve as a crysta e size of no nore
t h&aabiawtionoBGherlutingsromatic punmsndd wis madvibyi imeprating

o BEE e Al 5nRH 5 B0F LD BB v

app@ptiate rgtersion tih@twidddy Giralem atoReie OR ctehesh tRASWiddeRatitd foReach

: be.reacto conv ts at J east 50% of hexadecane at
srongy Reisnied §

Botss yeig ¥ mesprdly sy piyating the ddividal shsewhange spegra of
elutifle/cBinPourdB & cﬂffé@ﬁqlrﬁ@ta%d Q§51 g:lm{g thdth to t-ﬁg Q;e}‘f‘r@%ﬁité/ %nﬁlué Blass based
exhi bits isonerization selectivity of rcent
on ﬂ@f‘r”“e‘ﬂ’caéfa“(’? goiertytamodel coaipeend ‘c\bﬁQWW&:W@@t@ r With delv asceptlons only

five ci%lséegwarg):l"g?% ﬁoﬁp"ﬁ%ﬁ%\%&:r& rc])gs%?sge ucglg%y Wg gq]ﬁdd gﬁ@gpup I%and 1

lubrpamdnaeetc)llsv\hen used under conditions |leading to 96%
conversion of normal hexadecane (n-C ) to other
species. Such a particularly preferred nol ecul ar sieve
Hepreyfaeyiibhalnbe characterized by pores or channel s
having a crystallographic free diameter in the range
of fﬂ%rwbmﬂe d forgdengi (eip® theserclasses of arethapic ebleptabidy evem at very low

levegsl gdntgﬁgfri’lg {%}na%xﬁgty%ﬁaﬁ%étf 1;6'1‘8 2?6 %{St al'}'xlcalg Egg gl?aé; smgle—nng

arongatio$. i AlkgHsubstithtien A1t éfﬁ&etedfab%ﬁﬁiomtb@ abo@Irevn r%e}éf&%&t is important
Baer | ocher

evi sedEdi i on
fo “ﬁ@é%%lrrb & AR é’ée%tbfﬁ t @Efagl@% %’Wefp%f 2jQyuafiss awhkw h%w efficiently
theyIaBg‘(pror at ed herein by reference. If the
crystal | ographic free dianeters of the channels of a .
nol &8 Glagses ef @omatiy ecomperpdawmere ideatifidd S¥ith the e[wﬂ;peos iof @ small

ed usin
oy LS o 0 5 RS e AR TR o
retainéd K kdwaphthalenes,ralllof et armnmhcadasaipemsd clésees vasre B&sehZ@&kdﬂb&i

Integyati aoéflm ﬁ rfg{s hg?c/:g Se}jltm Fm(g;agﬁ gcrggl alr agc]:? 11%2(;7[@511?1 g madeby the
perpBRliculd¥ropméfi&. Whvelbdpeh BPehdeALitpRQ, fabt‘apssfopéacﬂ%bﬁéﬂal aromatic

are incaorporated herein by reference. In per

classpers fist defarmpipedsthir consimcsing Beerés Ieﬁwwlne froor purs nmdgl compound

cony
mix SR RGO Eh Bl MRl o
r eEm’rEXammeeaikyl c@&%@éylheh&ne Guoldeules inlgtisagdBibltRidRMcMREK e
| ess than about 10 m nutes

e ar_sieve i

absofiipi 2758 it ErecSpari o e pereciterb o enS ot ed

sieves wll typically admt nol ecul es having kinetic

dianmeters of 5.3 to 6.5 Angstromwith little

hi ndrance. Hydroi soneri zat i catal ysts useful in the

present invention conprise a catalytically active

hydr ogenati on netal. The presence of a catalytlcally

active hydrogenation netal |eads to product

i mprovenent, especially VI and stability. Typica

catal ytically active hydrogenation netal s include

chron1un1 nDbedenun] nlckel vanadlun] cobalt

o ._A_L_l s
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especially preferred. If platinumand/ or palladiumis
used, the total anount of active hydrogenation netal
woO0deyeowal |y in the range of 0.1 to 5 wei ght peTasmios/042633

of the total catalyst, usually fromO0.1lto 2 wei ght

percent, and not to exceed 10 wei ght percent. The

refractory oxi de support maybe sel ected fromthose

oxi de supports, which a%%gconventjon I@& usgﬁ'fgk. G
tetralishmmans) spmpoynde Foial J§P9: 1106 SOPCRPRATCR LT 2T PERaRM g avomatics
in 01C 091%%5 s CEIFLUQ{@H By a KPR ireQRRIR %dl&%ﬁs&?ﬁf 1§Qtspordeefactor at 272nm

itions droi soneri zati on w | be tailored to

was gphiametehreqoillto tettrahm 5 owlas ehyorpiiitigt 1efsm, craHatah Som %eeg s law

oo ot ST G PP OB Bl e

mole@{ﬂldr WEight foh@idh afoneefu dlass Was&ppmxghﬁtel%eqﬁl actht egeraga rholecular

mul ticycloparaffinic functionality. Preferably, the
weighbiog thei e Pt iPde an oi | fraction conprising greater

thagg @zﬁlb‘f‘ﬁiogt?ﬁeth@dr{pzis%ﬁﬁe% $mpvol &l PRGN 8 @frﬁlfgfakd}haﬁlcs directly

functionality and |l ess than or equal to 2. i ght %
fromrtbé eidutie sxhaiistive MALG dyernsparertist | Galibrafing éltrwébrémrh freggrpgomatics
refer 0
ctnf S SUFHFERY e oLt Bt .
expebieefthe Bblayed a.tdiﬁahc @mdeb ih@dlslquvesd@lsa i Ithaﬁlrthfz:mlodﬂi compound

havi ng a rati g of wejght percentof nolecules with
b“*ﬁﬁﬁbﬂ?ﬂ@@ﬁi?@$¥?ﬁ?%m?%nct|onal|ty of wei ght percent of

”DM%%‘ip%&ﬁMﬂ}hto"&ébﬁrht%%aﬁ%fe&ﬁé APLCIUM gietiaaint kybsafuted benzene

greater than 5. nore referably greater than 15, and
aromajienwers sepapiied isrma Eﬂe;bugf elfheell pHas? BElorsrauguenarative fPLC unit.
10 gfalfs PR AL mgpﬁlpé@i 1 il ek dng 3h e i RfeloRld B fifind Bonded silica

i éve an o Faction as descri ove having a
coluh8Q Baom klmgnmmlmguamﬁ folleetddry to@Acrox 2éqfunah IDeoRB@O Bf 8d2

. kinemat.ic v osi ty,of bet St a d about
R e T e A T e
Califo®nia, Wi8-hdage & the foBRE p1Re W d flowpRitd SaEmLsAniAr @bhﬁ'ﬁn éluent was

diel’ectric fluid having a dielectric breakdown

fractipmatet bpsed loa hegletestoy agspense fgmadugs Wﬁ%@&%ﬂe‘d\’wt%@mﬁt al 265nm
o 530, B 08, LG RO bt hnge o
0. Olubﬂﬂbamh etitlewhoh sipotled fhe ocostt af sisgle iisg swhfaiid eldfion. hA single ring

desire |eI sired ties, of t t
srontsg diep s g e e e B BRaieeS 26 fsm 2Bt decreased
to 2.0f in8BSIHRURE SRkkt dfMWE Bibl eRNGEY ehEot APUrifRei@dnd sepdrati® of the single

temperatures from about 5000F to about 775F (260C to

ring aswiptic frpciinm) wasgpase &y aprlrometygraphiz s Asguenon c fragtien veRy from

oo YA IR oS pabb SR b,

15This paffed peingtic {maaflandd bioyved Giat B&y%ibsmrmngiecfbhsﬁd the molar

U RO AT NPy Wl Stk e 1

hydroi sormeri zation reactor, although the hydrogen
partial pressure is substantlally the sane (or nearly
ConfirjeatimmppYirepeatich & VMR8l pressure. The liquid hourly

s
SEASF L LRI hScARIEE Ul 9 mono
aroradiisstanBartiwai confhvmeth ydrlageduraimnopthoodaMNIdR anaysin MR was easier

Lthin a fromabout . 1.0 to.about. 50

o iftyade g ST oot L el pasheg SO 2L o4 e igpbite did not
about 20 noles H2 per nol e hydrocarbon. Suitable
condi tions for perform ng hydroi sonerization are
described in U S Pat. Nos. & 282,958 and 5, 135, 638,
the contents of which are incorporated by reference in
their entirety. Hydrogen is present in the reaction
zone during the hydroi sonerization process, typically
in a hydrogen to feed ratio fromabout 0.5 to 30
MSCF/ bbl (t housand standard cubic feet per barrel),
preferably fron1about 1 to about 10 NBCF/be Fwdrogen

o o o o,

N a
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Fractionation The process to provide the oil fractions
derived fromhighly paraffinic wax optionally include

wonemiocesat i ng the highly paraffinic wax feed pPCTMIS2006/042633
hydr oi soneri zati on. The process to provide the oil
fractions derived fromhighly paraffinic wax includes
fracti onati ng of the oil obtained fromthe

zation.proce 0 0
oo B PR R SSREP R SN B 1 B0 o
aloniahélﬁar'@cﬁn =] f@#orﬁzmc%'tﬁﬂfﬁles gtbéefcm?ﬁrlterm mumagm alhﬁl D 2007) by
araffmc wax feed qr the isqonmerized oi|l into

Imowm&&}# St derrermartioy THRBRISIHE 91l eE $pale-Ting aromatics.

at fANSRG, So du\feﬁfb'ﬂuzmdcgo% biskBid MRysR Rrve*?é’né%ded to accurately

conbi nati on of at nospheric and vacuum distillation.
meaMmsmhmsld@WmtsﬁQ% aDm@hc nnglepqlpﬂ cally used to separate

t h)g({gf %{:alfy, tzlwlcura Ommeaa qggeﬁrgﬁgg gl(l: ?180 q}% Wl'kﬁ af ft]aast one
arorafit ﬁtnahorbﬁy NMEy tmm‘tdaﬂlh@ $2923050mbth64 G mbdifial wgwg 5 @iﬁmum

(about, 315C t o about 3990C). At . highe enper at ur es
carberh ey it PIaOR; @Y&STM gla H&%}%é‘-ﬁg%élggw giog runona

400- B@@MH};SNMR Wik 1692 Hm NIRrRPRPRIs AN dAdRn POYRE ration software
ds of the heavier cuts. Vacuumdistillation Ts :

Yyl

was ugﬁért@ defing thesdape of thepreelincent kensinteplintogriiei Age carrier frequency
t [
was %ﬁ%.tng«g n(%lcére gﬁﬁ'& th@?un. 113%?7(218 talrt{;% g{ﬁ&% n%?%{mg ¥h% aijlplfxatl% nto the
aroniatit eegitinf ﬂ?@rtehhg byercirh oy eitten gide Cﬂﬂhs cﬁﬂ&tﬂp@&w@ﬂw&béolutlon was
W.th the properties as set forth -herein to be

lmprB}S‘?:ada‘\’@éﬁcan%cor dingly, the isomerized oil is

fractionated to provide one or nore fractions having a

T9Qoi | ing point of greater than or equal to 9500F.
Determiigatioraeft @&@P@M%FQ ng: rom the isomerized oil, having

I
o TR ROl 5 B0 B S 700,
forth(ib {1@5pllowing stdps, IADg Range Distributions (5 95) of the
ToB IO 1 PO Joh0 SR Cap BRI BRvgan ot BAuseRctofor.
ney) Beq@feaatdmat f181dn 8p@hmb2 afieast 12 KR4 E&bﬂal%ﬂ&cﬁhﬂﬁwﬁa‘rely

greater than about 1500F, and in sone enbodi nents
refergicg Aheshemieshshif GRRm)zaG0 A he TisEumariised nng hayesusbeient @am range to
s 9f
sl S YRl RO OR R S5l i e,
instrivaentmgishhabe @ nioinhinm gigpal idigitizafiomdwatodr rah ool @rOO@quferzthby the
nsul ating dielectric fluid of the :

dynaﬁ‘i’“é?@ﬁ?%ﬁ@ %{b’oé)rq %LBIpti ses at |east two fractions

obt)avreshrd the Mttdel iheaTBdsibeReteR610.4.5 lefBn)T90. 1@ Ih it
oi nt of great eér} than or equal to leym;g et h)e Boi b}b ltytio);

and ﬁgSePPE)‘lléS@W%@tlon (5 95) of the oil fractions WI||

BEL Al B Rk b e AU B0 PR P o
ASTMD|2rSQ3 d:rabhlatﬁtﬂwﬁ)lllom@{dom by ASTM D 877 greater than
about refer ter. than ahout 30 kV, nore
pr ef er abl eﬁr’ 3%%?10 %"fc ‘6‘3‘3?04%6 Wfﬁﬁ@\?g*r/%waé’a‘rqsng The
hi ghl y parafa efa mapémﬁﬁeﬂnm@oﬁh@oiaﬁﬂr oi someri zation
process may be édrotreat ed prior to
n

hydr oi sbrigeitetak insaral ijesist (Fewmn iohg! inddgas! dntewsities);

catal ytic process, usually carried out in the presence
of free hydrogen, in which the primary purpose is the
renoval of various netal contam nants, such as arsenic,
al um num and cobalt; heteroatons, such as sul fur and
ni trogen; oxygenates; or argpatics fromthe feed
stock. CGenerally, in hydrotreating operations cracking
of the hydrocarbon nolecules, i.e., breaking the

| arger hydrocarbon nol ecules into snaller hydr ocar bon
nol ecul es, is mnimzed, and the unsaturated
hydrocarbons are either fully or partially

hydr ogenat ed.
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Catal ysts used in carrying out hydrotreating

operations are well known in the art. See, for
wexearspee269 U. S. Pat. Nos. 4,347,121 and 4, 810, 3BCT/USk®5/042633

contents of which are hereby incorporated by reference

in their entirety, for general descriptions of

hydrotreating, hydrocracking, and of typical catalysts

used in each of the processes, Suitable cataly

i ncl ude “MdBF BitEE ARIENSLY HRY @T@lﬁphyg}qgm Tta*eket%r%“mser of

the 1975 &5 &R iRkorifigyd nternational Union of Pure and

Applled str 3 stch as platinum or palladi um on

an al umiang h@nursbdrwé elstis hydrogéns (=aefth @ﬁgwé/nmsgrhl EEntydrogen);

SL Oglp u\rﬂ gh% lrﬁlt(l:rg o og g%ﬁjagg !301‘{59 ok?&%%%rtﬂrolge{x i rr%% Eydrgéer}ls in olefin

3, 852, 2(@maasey; ks a SU|tabIe nobl e nmetal catal yst

and m | d_conditions. e _cat al sts are
descr | bod Th¢ Greight dmpf ey e T RN sal O rnes Shsmppmber of doute
and 3, 9%%n§slﬁnes-ltﬂ@mﬂﬁl5br RER) RodKe noﬂt??@!ll' AL RORESe divided by the
such as nickel - ol ybdenum™ are usua present I n h
final cawabysef hydrmgeos iniadypied te@‘xqubggnce mutlecatee usual |y
The \;VJF ]gl%y ge(rjcgté er%fEnﬁé) mgg@# cg’l]pulatrtrggpdrf)geg n{réfaﬁ \émetefgrtﬁ yscstgep d) works
bespahén mu kaulting valght peredny 6ﬁoleﬂ'ﬂfs€l§ B, BFs thaf bl & m@hﬂbercent The

at a t conposi tj o caontai.n 1 n excess qf abou
Oleﬁra 5e@@g§tﬂ°nﬂr e@ip%ﬁy& Sistpted mguR s dtosael%e itgss having
hyd@@gseﬁ@ macﬁsd 1% mme%gé etrbtﬂmat &N alpﬁsn %ﬁztldéreaat HAROWhd

. and general ly about to about :g ht percent
tnsglpstlmt@d( dhesguttfivtynes vall ba\d:eq @tqﬁah]gmﬂla]gc tolndefin integral ratio between 1

and(r?%togﬁelzf Q?g%égﬁgls %‘tiold gc?eedg:%o%t gs% ﬁldlcg{c]:g gh%(ll:lnlgpe?(}of:]lbl a%e Bij_tn or tetra
subpiuted blefiiehe Ipresafteﬁe tabtiyfelnt Nsexenptﬂmi nmalstbelmil e cgletibie the
atl ns of noble netals may al so be:used,
nmgﬁ%ﬁfé§%%ﬂ§F3 %ﬁmﬁﬁ%tlnuntand pal | adi um Typica
hydrotreating conditions vary over a wi de range. In

general, the overall LHSV is about 0.25 to 2.0,
CW@@@W@?E%%?”@U@@ﬂWGV®5to 1.5. The hydrogen parti al

f (o rﬁ%’fg s i g%&%ﬁe %e%rméljg%ﬂg ?ané%ﬁ@pargff%f ?qy@%ésyoxrl&u%h N%d therefme

mofeadekirabld. alt/Ibmn:yclapzesfﬁaﬁ eretcysideadd moxgrsaaleehaﬂlhalncﬁ@oparafﬁns

are preferably betwee
to“e%/oebtahw%wg& (e theveight prsgriobp wo qm@gw&g af Jeg¥hone
im0 @915‘5151913 QQI%BW 125061, (RRMlve 30061iEPis AP Hﬁd the elastomer

4 00C), pref era i ng from 4500F to 725F (2300C
commﬁtlbeml@)»ow emules o Vet B RiGhgrd Biscber-Tropech ofls (GTL ofl)

) ' h
o BS503R B e B e o
expengied ¢oosudvetlBrsusted dtetsmint gﬁéxychmlﬁai f Pref@abimxhe oil fractions, derived

dr.of i ni is .int rove oOxi dat.,i on,
ﬁ'og%@ﬁt Pefeﬁﬁwg desd 3 3 dlﬁg %ﬁ@%ﬁeﬁeréseaf 1ghweight percent of

mofe%ﬁ‘l% {Vﬁﬂ hoB¥e o RFRM FGC Ftﬁlé‘t?&ﬁllﬁfanéﬁ W%V'efgﬁt péi’ée%ﬁ bfRolecules with
col or bodi es,” and sol vents. used

mu&toydppﬁg@fiﬁelc fanpsionalityrsusy that ﬂrm di frq;ctlmesﬂews hxgb orldation stability, low

vol%l?t? g9 )(()5 élé% 1{1@%@' t#ﬂllér ?gt Iogg %é(){}té\éens%l 111 Za%& liglo(%:d elasl’éomer

cmhpﬂ%ﬂﬁyed when a visible precipitate fornB usuaIIy
seen as floe or cloudiness, or a darker col or devel ops
upon exposure to ultraviolet light and air. A genera
description of hydrofinishing may be found in U S
Pat. Nos. 3,852,207 and 4,673,487. The oil fractions
derived from hi ghly paraffinlg wax of the present
i nvention may be hydrofni shed™to inprove product
quality and stability. During hydrofinishing, overal
liquid hourly space velocity (LHSV) is about 0.25 to
2.0 hr"1l, preferably about 0.5 to 1.0 hr 1 . The
hydrogen partial pressure is greater than 200 psi a,
preferably ranglng fron1about 500 psia to about 2000

. oy
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preferably between 1000 and 5000 SCF/Bbl. Tenperatures

range from about 3000F to about 75Q0F, preferably
woaonwioageed r om 4500F t o 6000F. Suitabl e hydrof i RCThISH®S/042633

catal ysts include noble netals from Goup VIII1A

(according to the 1975 rules of the Internationa

Uni on of Pure and Applied Chenmi stry), such as platinum

or palladiumon an alum na or si|iceous | X,. an
un$i¢ fbdeat Wseeps & this Apxg:ﬁ'aorgvgqgrg a‘ypcgenzgggatélglé into aﬂ@mes and
molescp\%s g/lth%?ilfé@ﬂ%gl)%%r ggﬁlﬂsgﬁ?a{nohé nﬂ%rﬂlﬁﬁbtﬁioﬁ'@f BR1&0les in the oil

eous it , 207 descri bes a
fractSotis trab deteigibd Ebynfidldiontation yess samuromow (Cdhei tHildpsspectra were

obta%qh%rrx u@&:?n@si%éa}oy St Ssi géf%ggxglg’t%rr I’Jg'x dngfgl%g sfy%f’%%ﬂghcﬁlced via a
soh bé‘fﬂchl e Bi?&:ﬁfbpkfoﬁjﬁ%ﬁelaﬁref&a(bﬂ(}elby plb)c’my@d enzibaandtt Qerbout 0.1 mg) of

ngsten, and at | east about g@neral % ote ¢
the thse o] wwpst@nmlaghpapymw 3hesaeiley LER Gep platesfi e tp of

3 neddee 500°C
SOh%§¥q? suc % g&Eﬁnﬁlnu%?@&g@bﬁgzﬁﬂggﬁﬁgpﬁgﬁon excé?go ae
rate 0f 5@ (Dder pehnc g permitgindepyasfian abipprdyemeiekynt 00 Tormidemays
percent netal .. Conbi natjon ob e I

speomgiairas et LB A1 aman 04 B rE TR n BT PR e
acq\ge@)fnésﬁ §REIN FefeQumBHER Ve gdndRIY drlel ‘@ScragRd” mﬁ“ﬁmb @&dch spectrum was

3 below, i's an alternative flnal process step to provide
C mrrechdav@mg@ﬁgﬁwp poekass Fremh BG-YRFSPPEar af fi ni ¢

ea%ngé RLea i}op%I gcl}lgprﬁo%ﬁ@ gﬁgsc'w&g 28RkRA 6 PO! such that weight

frac ORs ‘derive Iy paraffinic wax nmay al so
perdeﬁmvmtht@lmmﬂ et aresereryt. SThemefiatadandss gpechg were summed to generate

oneg; ‘?eréeg&le 8?}%?1'5@%: Eﬁ%o@?@: %%ﬁ%lf%&Mgra%algg SQ% eRferagQ %ve}ﬁht percents of
alka‘ﬂ% i1 RRA 4t Y 2 esal s aebnb B-In@uRFatiohs 4pmsatuptbm 5-unetueons, and

he hazi ness, and further reduce the wax content of
6umﬁ§mﬂWQ&ﬂébeﬁﬂé@PPEns Processes using a sorbent to

455 55D SRRSO e o

cyclorf)mtaffpmr dtfid, helragomatisy. Hefanaise WeIerPT@Sﬁéti in sv@mﬁcri@taynounts in the

oL SE RS S EnB RS0l ol LA BB ippins

WhERblefthd REfe @@@Eﬂtﬁgs@ﬁlﬁcm BRb@tS tB@lubdczrmabisle (DldltMyewould most likely

mat t er havi ng sorptive capa y. Cr ? ’
be ﬁmté‘@dulaﬁleﬂl&\‘ieﬂ@ Q’$lﬁ@>‘1 BB TH100 h&fsfPTa %éii% ?B%ﬂ“ﬂf?‘é%r)s -
uns%%atx\éﬁg %%n@ﬁﬁ Ghs, @Pﬂiﬁﬁﬂﬁms Sl sG@r AT 86 BAGhtTH PR from the
exd es o use sorbents. The sorbents nost
FINDS elﬁeﬂjjlsmf ofinus éloiuedigly phazntméghefmb:ep@t@mmge endhyaipup ghe weight

permngf %ﬁléa%‘ﬁbylf}?ﬂ&cqughg tl‘gq?tlal\e/e ﬁe x{mgcuge:s By ?xscélcfogarafﬁn
funbBdnalTBYin MeSabridagd Bageoits Fahiv ﬁﬂ'bntdﬁV\H)hb ngalsifﬁm * misbmvatmgs 3-

t he hydroi sonerizati on process. Solvent, de MS anal
unspTAtoRBI4H YISHETALBRS, OryBE TR anEEd & iRt iR oS analysis
ml?%%gﬁé \Qélg%té)%}ft Jﬂ%o‘?&%kf%ﬁ?ﬁ@ 1 @k lzze@iﬁ rcent of molecules with

rization nt dewaxing i one by
mudicg/slobataffgld foectonility in the sid$ ofghis invspigin. d&otﬁﬁ{ahy‘ltheeqrmphcs content

ket one, t.h t ket one,. Qg
el S S K eS8 AL BBl e caletain
totSAAE bredif G Rl QEs Vith Ej&ﬂcﬁpﬁkﬂﬁﬂib fLchdorEdiilt}tl on, WIliam
Gruse and Donal d Stevens, MG aw Hi || Book Conpany,
Inc., New York, 1960, pages 566 to 570. Sol vent
demaxing S also described in U S. Pat. Nos.
4,477,333, 3,773,650 and 3,775,288. Dielectric Fluid
The dielectric fluid accordlq&_to t he present
i nvention conprises one or nore oil fractions derived
fromhighly paraffinic wax with a high boiling point
relative to the viscosity range, a



10

15

20

25

30

rel atively high weight percent of nolecules with

nmonocycl oparaffinic functionality and a relatively | ow
worIGIs0zeer cent of nol ecul es with nul ticycl oparaffusems/ 042633

functionality, and a noderately |ow pour point. The

insulating dielectric fluids of the present invention

have a hi gh dielectric breakdomn The oil fractions

accordin o th i ven e certain .
or Byt erbedigy PR8I R AR Rl e o weight
perc&ﬁ ewneréc&tbsedvﬁﬁ hfoh@cyfc o&éhﬂﬁimcﬂﬁﬁ&@n@ﬁt@@@ Eidas thafl ot bRl to 10,
theirhigh boiling point relative to the viscosity

pr efqr@hhg gieatghihe 1 praod i deesghbpereit obmelepplpeith FessSrimveine

ol
func . eriwg{y Jfl l?s§ Iaﬁlﬁ Q)g éveaﬁ E)ht %%ée%%rgtg \dds @gﬁi b{ écfé’x'a esjj%tr[dhmore preferably
less mammcgq&hldpaﬁafffmﬁembfyu ﬁxetonltfwa’dlcms)depvmm Sighbophraffinic wax also

| ve se at i. , ,and m.s ibLIi ) .
havega ek QTR R SIS Moo TR Fuposy to weieht
perchi bBMblePEESRIL niftiBlopabMiaR MhdidniTil bicaie trapal %ﬁfeﬁ’@l&y greater

functionality provides excellent oxidation stability
than \Bsmeere erefereblyigreags dapael y | ow pour point allows a
i8R0l AsPiv Bishoo.0b LAPHDL EGA st MG ERLRS IR 1bhy Level
osses eavy dewaxli ng. Preferre odi ments o
aromahes didethe ﬂMS gest mathdd uedd to Miearpriee netuiatps @re deserital siwD.C. Kramer,

ety utiep BEOR R b THGF PSP he op SR PR abep i

presétS&f 44 kheADONIAGONTE BpngdIqhtinal Wisetingtin FiguslbgNeath i 6 1999, the contents
fluids. The oil fractions are very responsive to snal

of whikh ifripeorparatsd heteina s eptieludi ng pour poi nt
de M ShighRl Hh A HARES fee@ e BRERIa11Y $RE bt ¥RER, Bil plddEssi
dlgﬁgééglc]?% 933 gg%%rdlﬁg toet he Srgsent |ndent}g Song

techmqmsmalsmhod@emlefmr®pmdllyfat bigh rtamrmadtem,\dedtd ‘cowking gighgtions. In

the tga(%rgcre &)t ﬁaa% oW%){/ Iég'%%, zeé’cgﬁ cag %@gﬁ%r zgﬁ (k, (%%xrl -?%‘% mo?efcular weight

prodﬁétélﬁfat @nsore ﬂ'le\/cﬁlcbrfcﬁmlsbdlﬂtblhty [P gdnaff,| oldfins\vax bdaiodgd @uring the
viscosity of between about ¢St and 20 cSt at 1000C,

procgss poOHILBY AR bps@rrirpﬁeﬁhleg @ralne‘r 2y FeaoeH- equal to 950
I
Oct YRR Sy laCRRhen LB, Bkl e e o
sumﬂi@@zekj(mﬂ"ahigllpmthvtEmfnp@}rseater than or equal to 1000 OC.

I cor 9.t the resent
sk b o i SRR PETP Sk Sol oo Hoss desrahon
fract@ns BEMRS a TQ) 286 d'iF/tor’:ﬁ ormas dtTe&dtrtb)ﬂuMth&kHlelbﬁnc breakdown of
F referred_embod he dielectrjc fluids according

greatey thap @byt 83 kNt Altmﬁrrlwhrr%rrﬂéctgc i o thg present BYRYORAmAY

addrﬁfmaﬂ? 86k 1setc}ﬁt:3l Bz &Br@zﬂlﬁﬁion&l%llg‘ OTkMgicRAHc TRIE o%ﬁﬁﬁf\xﬁ%d’ or more
rea han or equal kV as neasured b

desn&a pil fr‘ﬁhteons joe beontigre fadctrtxcnﬁl eid vt bavieg Bcohmgw%alme éisenbutlon (5-95)

greakelr Mﬁrq H} ut %85‘{%] d bIlth éeﬂ( 5 g‘lic!,] S& ﬁjthg % & Ct y irnsrgn {o%a k%r dfMJt er compnse one

ornbh&ddﬁﬁ%@ctrlc flui ds according to t he present

i nvention have a fire point of > 310C, nore preferably

a fire point of > 325C, and have a flash point of >
AddARQOC. The high boiling points of the oil fractions
— relative to their viscosities provide themwth high

g d]pbpmméluaisdtcmr@hg fd the prssint iny eatompagselirther cotripeise one or more

araffini,c_oil. Even t

addiiies” geysusty 5*&?1'3‘?&%“18?8 eﬁlge‘{ﬁ‘%@}ﬁ%ﬁf ?R?%ﬁt“ M h &Y es%‘%’geﬁ herein, are
boiling points, they still flow well enough to provide
effective cooling. These fractions having a T 90
boi l i ng point of greater thajys or equal to 95C0F may
al so have a fairly wide Boiling Range Distribution
(5-95). The Boiling Range Distributions (5-95) of
thefractions having a T90 boiling point of greater
than or equal to 9500F may be greater than about 125F,
in certain enbodi nents greater than about 1500F and in
sone enbodlnents greater than about 2000F The 0|

. Y Y L



10

15

20

25

30

percent aromatics and > 10 wei ght % nol ecul es with

nmonocycl oparaffinic functionality and < 3 wei ght %
wounbmodd®s w th nmul ticycl oparaffm c functi onal PCYUST06/042633

oil fractions according to the present invention

conprise extrenely low | evel s of unsaturates.

According to the present invention, the dielectric

fluids conprise _one or no fr derj, v from
blendgA gfifhyen gF BOFS HEVERR PTG 1%\4%&“‘8%%4 AR tﬁ%%ne S Thore
addltW@B R RELGE M o@lctitDhasu e ThabifddtiponacIe bbﬁﬂlﬁtafeﬁ bnadditives used
unctionality and a relatively | ow wei ght percent of

in thedictsetuit Swidif that sraount b Trensas HierdspEedMyPREEY OR RIGPE SR Nt is

ti. a é
o B g SR BRI O ek A
amou/m bgmmtmak ecrallaeealwmiﬂ genend kydbss pleemalf. § weight % of the dielectric fluid,

et et b b SRS e ER i M vy
respdBRBEd §8A1 smcAnf odRi@Vesper cent nol ecules with
mul ticycloparaffm c functionality. In apother

pr Biesaddiiyesirponnniased pHE thy 4lelﬁ<‘rt5% finigs oHfle PrRsERt A ERToN
com]ms gl)é(r Jodt %E{% hﬁbl‘r‘tf }Q(ﬁ?&/)g?dm% hEetl éeaélx)%?drgmso%E)@ﬁrég metal

cul'es w raftmc functional |eg
passwelbrsaﬂmnhmy deraiveiercepbesrrbo divinsnef, the differsint clagsesce 1@bﬂcant base oil

addltbwf%g :1)%\1?/ ﬁ‘f:f(gl%lg]rl élg%%x%?lﬁar a %ngtm\ﬂm%( eﬁl?tce)&rg 4l“isleos’l\/lgng; at d@’ﬂfmed

Dﬁmmo )@pcliaparaffinic functionality to wei ght percent of
ecules with mutticycloparaffmc functlotgllt

g r%f&F@me fepressAnts pwehg BPYY PgH af @S RyEdrcIs, %\WE}X%V of wax,
susp@ldBd ?rftﬂ@ bits, ﬁ)?rk RFystallad? 23014 HAS iR inHiR r’fﬁﬂ%&v@fhn§ flow.

monocycl opar af f |n|c functionality provide the o
Exarhplacefi uscﬁ;l pn‘ur pbiet @npmmts armptdmmptbwrmtem ngbadryssdsvency,

poly%irﬂgtim &5 Icgn Wﬁ t bl (qutX of ﬁlari a z%%ﬁ W?xg’scalng'along%c\%ﬁngounds vinyl

carb&Rlidté ﬁd?xb&f@%nﬁﬂérﬁbl@]m%ﬂﬁﬁﬁiaﬂ@ﬂiﬂuhﬁt&td@[ ‘ﬁﬂyl(ietefslw faxtyl acids and alkyl
fractions of the present. invent exce

vinylsthcat PO pg%%qprqswts arheisga %Qoéﬂ ?gteath%é Séb |593 and 4,753,745,

wmcil ?éahb&ﬁ&aéeé ﬁeeﬁ%ﬂieek&leé Fie JAdﬁhﬂ&@hﬁYO1ﬁﬁﬁp@§gnts added is
hi ghe preferably -120C and hi ghe fractions

prefagitii b@t'wegeahomué@ htogibyut] ldwpight pepesiinishe dinlepieic Aifeof the present
qpundance wi thout the yield loss that occurs with

eavy dewaxi ng necessary to produce oils of |ower
Vi Be@fiedtyoxRiatod @ity hoat infpottiditprophag cﬁcnoﬂnen@mct fiedai Dielectric

fra t|on used .as, dielectric flU|ds can made_ i n
fluids é’t‘i‘é@“tc?ﬁ frient pedation §iahBiy e Qyldied ypqer IP genge plersesyive
temﬁe@atﬁr@ %n&&%é@tpﬁﬁﬁéullaﬂ%lpt‘% breB@icBbf sxﬁeﬂl ﬁgtgl Par®dles, WRRNhQ as
fractions "of 'this invention respond to additives,

cataliysfs| mhngnqm t}wrogmiamn ofiipe eid sanresylt ip hblldeof @ﬂedep@shfé bole worst case
scen? (o) t e 0{ ]L;.]lg 1ng € e{tﬁé}%%ﬂt %ng'oﬂeeoq?élégé al?dg@g gﬁ%lﬁﬁgﬁ Q/grheats which

fuﬁh&ha&céﬂdﬁtbs dnbmﬂﬁati@ﬁu Oilpidatisn ﬁfaﬁ pfcﬂqw dhethed Fb@roducts such as acids
dielectric flujds.of res i nvention _are usef

|

and Bydropexqyides; Wejchufead E’cﬁ’iﬁ‘r‘%d %HP@ HERPERiR oL dslyadiq Higd- Dueto
the IB@UBhteR M nthl &luleh Wﬁa Qi Gl Rphatitad fuﬁ&%ﬁ%utﬁe dRWERiARuids of the

transforners, regulators, Circuit breakers,
presgtmlmph@@agenenaﬂyj bavgre@gni]@n@xgiﬂnpn @fablhbla)bllﬂ’@yt thgddition of antioxidant.
Hov&\%tv%regv %}ntqdec%%a Cﬁ%lb sthkg3 bél §eesf1 d Cat 1 rnlt%m%g} Be A e |6§ n%xamples

are conpatlble Wi th eX|st|ng apparatus. These

dielectric fluids of the present invention can be used

in applications requiring hignh flash point, high fire

poi nt, excellent dielectric breakdown, and good

additive solubility. In particular, the dielectric

fluids of the present invention can be used in

applications in which a high fire point insulating oi

is required. In addition, the oil fractions derived

fron1h|ghly paraffn1c wax, and thus the dlelectrlc

s o Y L,

inve

o - e
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dielectric and cooling nediuns in new and existing

power and distribution electrical apparatus, such as
wonrersgbaeoer s and switchgears, where hi gh firerPpooius005/042633

insulating oil is required. High fire point insulating

oil differs fromconventional insulating oil by

possessing a fire point of at |east 3000C. This high

fire 0|n§ perty i.S necess n orde t 0. conp d
of angipE HRO AR B DL R TOSERE Pt SoBRE AR RE Digmds
contﬁlluﬁgwlf&%hd M?hc(rﬁ{ Bf%%h@buﬁﬁpco%ﬁa)ouﬁds @ﬁgﬁﬁfph@@ﬁlﬁﬁis@&mpounds and

Two” exanpl es of specitications for hlgh fire

mixtiugs theeeof. nfheviniamppanfigpiganty afldet iz proferablydgtvegen ah‘S’FIQ}Q@ to about
0.3 ‘xfl%%WthpJ{i%lech%P Lt Sprafe Fﬂ@eﬂtﬁﬁm ating dielectric
& $i%g |nven ion w general |y be greater
t hiefiatabdeaativa2&O Gat paseif-ae a@ppr groeabértivharth abatidBGEOEy strong

[ f t b t .3100C
synefgieit eRap 5> QPR DARTHB0eT S386: T A IRRE AT & g ehavior a
pro-GHi@nQC t el ddabiivht @b udedhll Sn thR pedREiteiveHEGT etmpc higbleh,i r e
point insulating oil will generally have a flre poi nt

benz@@w@@wcajdmols@@e@:toéﬂawa% deriagpeic The gmquei of mﬁtﬁltdeactwators
t f 3 td\R@

08 N0 iy il o) P e UL e

pres&')lnmv&htaxh poi nts of the | nsul ating dielectric fluids

of .this inventi are eral | r u

050t BPERL ARG B I Rl b iS5 Bty B ofthe present
inveR{cRf i 8ia8Ibyedgh TH. Phtchiae 630889, 208 forated hélﬁﬁltﬂ'jﬁ’éference

- enbodi nent. , the insulating dielectric fluids of th

i nadiplseinia flaid coptmiping en¢iPEnes Ofli fractions dered fam hg%hly paraffinic

wax _fdllld'lé) 'n‘ibry i %5}% ShaRE Hr bﬁ:ﬁ&lng ﬁﬁl o@!sfracgbﬁ derived from highly
. 1nsu t|ng dielectric fluid] In dition to electrica
paraffmwm anglrthé enet dringore adstivep by édchuitjess knhwn saithbseoedskidlfin the art.
The f eI S RRER Y b Blrafoh Eolhis P atmerity PRyt
com}ﬁ‘c&hht@ (. eThaEF iedhler-Tfopedhi defisedodil frktﬁxoﬁ,rae;ﬁﬁﬂpomﬂd@fﬁssahﬂ aué eﬁi
ielectric fluids contain greater than 95

antloggiam.) directlyde pepvide ths %160*59 aid, p g aligmaiiye, the OV\{efractlon derived
from%éfﬁ%&@ﬁfr@@@yx arﬁ%ﬁMtha%@ eoaxe g) Fﬁdlﬁisdeﬁiregsaﬂﬁ g@é bidhded

an anbunt | ess than detectable ['ong durati on
initifliycind iren N@msﬂtmg lﬂggbnasnb,eem&gé mm@ssgmmyi af iRy (i.e., the antioxidant).

The gﬂ;e S tﬁ ?g‘frggl & envcfds %om:h n%%llmc Iwga%g%{i) Ig?e érﬁttadégglve may be ,
isolat#ALe sk, oramehaddirvhior ﬂﬁ@e&MdA&ﬁM&nﬁ?S&uBﬂmﬁ&ﬁﬁéﬂyed to
nmeasure |l ow | evel aromatics. In preferred enbodi nents
nol ecul es with aromatic functionality are present in
Addizasnis | ess than 0.10 wei ght percent, preferably |ess
an 0. 05 weight percent, nore preferably |ess than
0. Ohe dneiegtmc yelseeqordingstal thejprepant mvezg@mtmayrfuah@wnmnsm or more

other ?@qugPlg%lﬁp JT}ecé gs;ael%l (p @{ l e"gﬁ'esg n lr %sﬁngzg) 3{5}3 g \?P%Clh c%enved
oils fnhmaalaﬁn eﬂﬁﬁsybﬂqeﬁﬁa‘ N4, Blcﬁzﬁﬁﬁur@&heﬁbﬁ Thielusé 6ﬁﬁbﬂeQ]ikﬁ1 ¢h@ oil allows
not |ntro?uce an undeS|r$bIe ch racterlstlcs

for upgialigion g lesk BfsirablaRiAPELty oif i oPayiat the pddjtiofhef g sepRRd; olk heying a
moréb‘x‘éhm%§g n%oﬁié?ﬁiﬁes df er@ﬁleQ {h%{ ﬁ‘é% bd ﬁpér&déﬁq‘\rlthl H'l'erﬁlng are
preferr odi nent oil fraction according t
viscodify, pruepeint, ﬂlam@dtﬁr@nomts, inteFreieltension; apbditledsde bxpelddqwn
fraction. Fischer-Tropsch derived waxes are
particularly well suited for providing Fischer-Tropsch
derived oil fractions with the above-descri bed
properties. Aronmatics Measurenent by HPLC-UV: The
met hod used to neasure |low Ievels of nolecules with
aromatic functionality in the oils uses a Hew ett
Packard 1050 Series Quaternary G adi ent Hi gh
Per f ormance Li quid Chromat ography (HPLC) system
coupled with a HP 1050 Di ode-Array UV-Vis detector
interfaced to an HP Chemstation. Identification of
the individual aromatic classes in the highly
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saturated oils was nmade on the basis of their W
spectral pattern and their elution tinme. The am no
woabasraaoesed for this analysis differentiates RCOMBRI0S/042633
nol ecul es largely on the basis of their ring- nunber
(or nmore correctly, double-bond nunber). Thus, the
single ring aromati c contai ning nol ecules would elute
first, followed by the polycyclic argmatics in order .
of A$ mh,eth@ pih @a@tmb Herivsd ftpnphighe ﬂi‘alfﬁgtm‘ht‘fﬁééé dgscri g%‘t herein, are
tics with r \
vlen i BT Bk AL s B pPHEh SRR (RS BALE S se BT Sf i used. the
dieleS®1@ mlettdstahcaﬂdthg asthe picsént dyehipara bémpiise 5 to 99 welght % 011 fraction

substitution ui voc nti.f.igation,of the various
derivgl frogyaprghly Qaﬁgfgﬁ%ﬁ’ﬁ’l‘ B‘&finls %%SOVFHI%}H f‘ BR? Ssor bance

SPRGLS SnotRs of ORMAahe GIEPiC Elatde QchYdlh@tb thapiesérh @ivlention may be

peak el ectronic transitions were all red-shjfte

made by bitidieg the otl Hiacinn derivadEPmdeghbopmefigiar Ho¥ity aneaor more additional
T
o S5 IESPRIF R ek OB RLAIGAL b 00 sy . o
dielcbmicHidonionethinhy be bleadadeh b Shgbwfﬁptgglrigdrm tl@e'pidlbiﬂual
oot P S SR B G i 6 P B SE) B e
ﬁonﬁﬁﬁlﬁ?ﬁi@fﬁnﬂh Al dnBaddtile MapBEblesRARNiHAY @ thén the resulting blend
red-shift was exgected and observed for all_ of

may e imeddptign e serand eil gl buplend ofdh oif frerdion dervRd; frome gt%hbfrparafﬁmc

wax gt;(% L%y § Latf&iti@%rn%@ﬁ&la&d G9 gﬁ%g upgs aﬁ@ﬁoﬁr@fﬂﬁe R¥ond oil may occur
Integrating c tograns nade from wavel engt hs

immedittelyl zed for each general class of conpounds over the

appy o ate rete on, t dow_ f or that

Re B b Ep HE R g e TR Y e b BB g aca sie

diffefH Broehe§ifs 48 QeUidRhdTEBtRInEDts EMAL didlebtiig fluitPart Retieivied endd blended.
absor bance spectra of el uting compounds at different

In onq qrehodimat HisSildFicHep wiervaddrany e Fgﬁlmr gﬁqgsgl% BrO5§S8 ﬁ,b?r}eétte and the
dielde rﬁsfﬁn&)lgsb dQcpattahi?t'e hyhnal Ht'ﬂ%te‘nt’ ﬁonct 'tﬁ@ difat fwich Qhé‘i‘iigﬁtler—Tropsch

conmpoun sorp 1 oNn spect ra. few exceptl ons, ﬁ/
derifed\od f:alca@sxssngma&y oWed. i lﬁlrth@mp;m@ rthlscwmqoeerttbsfethv étsthctnc uid (i.e.,

e Hjpee oop e o i euPh o adgpi Bl v AR AP be

manbfieftddfay iif@rnheies. Plessias, thd Fladhemtdpschammpwmdﬁaams
at very low levels. Milti-ring aromatics typicall

mangfasiBréd oL DIARPISEES @ b DCHRIETEY FSHL SPIpFRQT SR I}I?Ihlgcatwn
may?)’{ﬁ%%fg&?@f 2c8bﬁ/(|)olf¥_ AstH B tf'lé’htthé’Ebs@!)%n?chﬁ% Qﬁh@t%?i‘ﬂéxgtdr Afhrket. In

erefore, 1S |rrportant to use
quarttiative pama;tthe élnatancpetm‘rmtantpprtam hetwdeo ts lgtmetsz sétg and the refinery or

mar@eit ésn%iegstg‘lfoa é?%eﬁ‘éir g gngérg It}? é%@é rnélelg %‘ﬂ%?ts gré\%,:)% %gre than 1000

mﬂ&ﬁe exception of a small overlap betmeen t he nost
hi ghly retained alkyl -cyc] oal kyl -1-ring tics
th rqf@a@v, the gﬁtlgﬁrTTé@péplh AVaf RY 1S rﬂ%‘ﬁﬁcﬂtﬁtcﬁ lrstgﬁmotgfsﬂe and
shlp%)gfto%rsgga?lh'sﬁf Cﬂt@a%tdmtm&t RS 6B 1‘ﬁ@lﬁ§edtlﬁ$}?e| difi6ctfi® a0 JaMBAY be
ntegration [imts for the co-eluting 1-ring and
marnfactung] 2k sit@thacis thetsa@E 20 the iiest eermadel sitdoyr at yéhird remote site. The

) T T

addftives tThe A Bdchi e d Wnﬁ@m’e&twrwztﬂtmgsda&at 51& Law pl ot's fr om
pure nodel conpound m xtures based on the near.est
spectral peak absorbances to the substituted aromatic
-anal ogs. For exanpl e, al kyl-cycl ohexyl benzene
nol ecules in oils exhibit a distinct peak absorbance
at 272nmthat corresponds to,§ he same (forbidden)
transition that unsubstitutedtetralin nodel conpounds
do at 268nm The concentration of
al kyl -cycl oal kyl -1-ring aromatics in oil sanples was -
cal cul ated by assunming that its nolar absorptivity
response factor at 272nm was approxi mately equal to
tetralln 'S nol ar absorptivity at 268nm cal cul at ed

o e



5

10

pl ot s.

sanpl e.

oils via exhaustive HPL
directly with these aro

Wei ght percent concentrations of aromatics were

cal cul ated by assum ng that the average nol ecul ar
WORIBIG0X0r each aromatic cl ass was approxi mat eCy/Usenesai42633

to the average nol ecul ar weight for the whole oi
This calibration nethod was further inproved
by isolating the 1-ring aromatics directly fromthe
graphy. Calibrating

g%%?m nat ed

t he

ASBANTRYARBS wlBe FHAGEN dxplaftict ©F tRsBiel AL athshiive di@ples that are

nmodel

conpounds.

As expect ed,

the iso

1nten§e¢ﬁ9l't@madmamllga\/\er response factor than the nodel
{Eiggﬁ%%@&ﬁa;

Tropse dyoattiesis dsmlmﬂ bt a Cu{bestdtfewhen’ﬁopsnh retbiystswere pealyzed and found to

spec]#

have GO APRY Ui

=X aI ?&BH?&%@& FisMRET 5&1 CJ}F@%&.

0 accurat e

L

unit.

| k of the oi
10 grans of sanple was

Hadd!

ate t

usi ng

a Waters

di | ut ed 1 1 in n-hexane and injected onto an

am no-bonded silica col um,

fol lowed by two 25EFAIKL: Frchermhppsch Saxfhs of 8- 12
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i mproved significantly. Determ nation of Weight
Percent O efins: The wei ght percent of olefins was
wdetmroai2eed by Proton- NVR (PROTON NVMR) as set POTUIS2008/042633
the followi ng steps, A-D. a) Prepare a solution of
5-10 weight % of the test hydrocarbon in
deuterochloroforn1 b) Acquire a normal proton spectrum
| east 12 m spectral w dth and accurately

Pt/SlAé’]Oe} brptal vt W@l@f{@ma@’lﬁﬂ bettieen 0-€ gpdPP-SawaPt oppe alumina oxide support.
| fof

R L aer vat] Badt gL P pAERHEal Maggpre, anda

oncépherugh h@drog@gra&ofﬂmtv@en an@@ MSEdbblt Hée reastor effimmtt passet] directly

Y R N T RN R I TN N -

cata@@t rtaxrngmo@& lﬂ(\{ﬁia&wca)rmee d féh@glfaﬁire bMS@Plﬁ hﬁd l)SHSV%EW@Qﬁ 1
- ppm (0
1 é’he PeodpgHPeikag atrogﬁ &50 J)me% ifrﬁ@twelhf@d hﬁ Wéc@umamstw@tlgm to produce oil
frac@ctnstotf @1%6%%1% Vﬁg%iﬁg %lfhgt@se d%@(fa?ﬂo?]f%eaﬁc %%YAJ@ éﬁ%@g%l as oil
ffacmﬂs ée thear esfmirlmﬁnaomﬁre shevisiatTabktled hydr ocar bons; 2)

oL AGE BN PRI, P ALk 0S5 7 0, o

14, H‘B:it@lﬁt&lohltbéSép,eéiﬁC Tﬂa&ldnﬁ uegiilak theticbdtié Suldf t}&%@eﬁt invention are
ydr.ogen ( otal integral/nunber of hydrogens in

ShoW%?ﬂﬂ?H} Tawds liThe nunber of ol efin hydrogens (=ol ef m
integral /integral per hydrogen); 6) The nunber of
doubl e bonds (=ol efin hydrogen tinmes hydrogens in.
olefin formula/2); and 7) The wei ght % of ol efins by

* PROTON NMR = 100 tinmes the nunber of double bonds

times the nunber of hydrogens in a typical olefin
nol ecul e di vided by the nunber of hydrogens in a
typi cal test substance nol ecul e. The wei ght percent
ol efins by PROTON NMR cal cul ati on procedure as set
forth is step d) works best when the resulting weight
percent of olefins is low, |ess than about 15 wei ght
percent. The ol efins must be "conventional" ol efins;
i.e. a distributed mxture of those olefin types
havi ng hydrogens attached to the doubl e bond carbons
such as: al pha, vinylidene, cis,trans, and
trisubstituted. These olefin types will have a
detectable allylic to olefin integral ratio between 1
and about 2.5. When this ratio exceeds about 3, it
i ndi cates a higher percentage of tri or terra
substituted olefins are present and that different
assunptions nust be nmade to cal cul ate the nunber of
doubl e bonds in the sanple. Cycloparaffin D stribution
by FIMS: Paraffins are considered nore stable than
cycl oparaffins towards oxidation, and therefore, nore
desi rabl e. Monocycl oparaffns are consi dered nore
stabl e than nulticycl oparaffins towards oxidation.
However, when the wei ght percent of all nolecules with
at | east one cycloparaffinic function is very lowin
an oil, the additive solubility is |low and the
el astomer conpatibility is poor. Exanples of oils wth
these properties are Fischer-Tropsch oils (GIL oils)

40



with I ess than about 5% cycl opar

affins.

these properties in finished products,
woaemmbv®nt s such as esters nmust often be adde®#CT/US2005/042633

Preferably, the oil fractions,

To inp
expensi

paraffinic wax and used as dielectric fluids,

a high wei ght percent of nolecul
nonocycl oparaffmi c functionalit

percent of mol eckAbksliilicheriioPiRyRay
functionality such that the oil
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derived from highly
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fracti ons have high

oxi dation stability, lowvolatility good mscibility
Propwdtieh ot her oils, good additive s&TubdliltRI-78nd Hob® | FT-14
ellast onmer conpati bil it Gafilyst Typbr iSARE- aS%L-32 | |SSAHO- | SAPO-
this invention were characterizedlby FI|M5 intqg Ml kanegl!l
KincdlaHe VRc6&ylae40%@, B di fTerent nunizess of) amssat ursdsons) 95
Kin%éic‘&'ﬁs%éﬂy%%(?@ ogr nol ecul es 1 ngidge oi|l7.44ct|DgS Was14.62
ViSCQﬁl_-t,yﬁ} é@ﬁ?%wﬁnniu 9,_| (3ll| zation §§ speijooscop%g, 160
Pour\' t 1y I Sv SpeCtta Were obtatt €4, 01 f Igl Cro §.§7Vb -1
. I IIl LIgLY) U
Aroatigs,aVE6) i d probe into the spect hoto&g G:0162" | Not
preferably by placing a snmall ad : 4 rg)—o meas.
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T%FqU|red mass spectra were sumMmeEg7Ho gengyat e ogm; 999
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S|ng a sof tware package fron1PC5ﬁ@ssSpfgm Res e 1020
%actors for all conpound types Vigj;§ assu d to 1.0} 1034
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rcent. The ach|red nass spect wer e ?% 1064
Ig(énerate one "averaged" spectrum Ehe odﬁggne éﬁgthe 1092
Bl M5 anal ysis is the average melqg perc f
Tad kanes, 1-unsaturations, 2-unsatiirati ontd 1050 1153
T8 unsat urati ons, 4-unsat urati ons|, -unsaHUWatloH§? ang1208
Teos(Fizal Boiking Beigt)i n t he test sanpl €06 The| % cul BE7wi t h1300
BoilthigfRaapeDistitumibe (598f unsat ur at i gni6émay p&2Gonpr 168ed of 231
FIMSYalaBRR| Wefgns% ol efins, and aronmtics. |f aronptics
AWRIRs Present in significant anount g6on thgllubli gamst 76.0
10358nPlilond hey woul d nost |ikely lbespdentifiggd | nikhe | 22.1
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W D .
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Weilghtl®h ibg F¥ISbase oils of this invention. The total of
the 2-unsaturations, 3- unsaturations,
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functionality of
| ess than or equal
woOheos/060262qual
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Pour point depressants |ower the pour point of oils by

reduci ng the tendency of wax, suspended in the oils,
woaodemeomegr ystal s or a solid mass in the oil s, PCIWS2005/042633

preventing flow Exanples of useful pour point

depressants are pol ynefhacryl ates; pol yacryl ates;

pol yacryl ani des; condensation products of hal oparaffm

.waxes and aromatic conmpounds; vinyl carboxyl ate
poins gfeJsesicsiuia afithe proset yiFvsRtons I gseaietpples Alsp Apmenstigierihe effectiveness
o L LRk AL e P R B Rge pour poine

4, 880558 preneht A veBitnAds beanhicsdribad evithmeferepor atspebifieembatiments,

. ref.erence. . The anount of. pour poin epressant.s
his Al L S B Ao P oo B8 i oS PGB e Sy be made by
thoss@if gitlinape SIGR it the brt Wiost Rp&ahg fremfthelipiitthd kb eRF @RePbended
dnvention. Excellent oxidation stability is an
claiftyport ant property for dielectric fluids. Dielectric
fluids without sufficient oxidation stability are
oxi di zed under the influence of excessive tenperature
and oxygen, particularly in the presence of snal
netal particles, which act as catalysts. Wth tineg,
the oxidation of the oil can result in sludge and
deposits. In the worst case scenario, the oil canals
in the equi pmrent becone bl ocked and the equi prment
over heats, which further exacerbates oil oxidation.
Ol oxidation may produce charged by-products, such as
aci ds and hydroperoxi des, which tend to reduce the
i nsulating properties of the dielectric fluid. Due to
the | ow content of nolecules with multicycloparaffinic
functionality, the dielectric fluids of the present
i nvention generally have excellent oxidation stability
wi t hout the addition of antioxidant. However, when
addi tional oxidation stability is desired, '
anti oxi dants may be added. Exanpl esof anti oxi dants
useful in the present invention axe phenolics,
aromati ¢ am nes, conpounds containing sul fur and
phosphorus, organosul fur. conpounds, organophosphorus
conmpounds, and m xtures thereof. The anount of
anti oxi dants added is preferably between about 0.001
to about 0.3 weight %of the dielectric fluid of the
present invention. Metal deactivators that passivate
copper in conbination wth antioxidants show strong
synergistic effects as they prevent the formation of
copper ions, suppressing their behavior as
pro-oxi dants. Metal deactivators useful in the present
I nvention conprise triazoles, benzotriazoles,
tolyltriazoles, and tolyltriazole derivatives. The
anount of netal deactivators added is preferably
bet ween about 0.005 to about 0.8 weight % of the
dielectric fluid of the present invention. An exanple
of an additive systemthat may be useful in the
dielectric fluid of the present invention is disclosed
in US. Patent No. 6,083,889, incorporated herein by
reference. The dielectric fluid conprising one or nore
oil fractions derived fromhighly paraffm c wax and
one or nore additives nmay be nade by bl endi ng the oi
fraction derived fromhighly paraffm c wax and the one
or nore additives by techni ques known to those of
skill in the art. The dielectric fluid conponents nay
be blended in a single step %$ing fromthe individua
conmponents (i.e., a Fischer-Tropsch derived oi
fraction, a pour point depressant, and an anti oxi dant)
directly to provide the dielectric fluid. In the
alternative, the oil fraction derived from highly
paraffm c wax and one additive (i.e., the pour point
depressant) may be blended initially and then the
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The blend of the oil fraction derived from highly
paraffmc wax and the first additive nmaybe isol ated as
weuaels/060260 he addition of the second additive NmMRETWSEL005/042633
i medi ately. Additional Ol The dielectric fluids
according to the present invention may further
conprise one or nore other oils typically used as
dielectric fluids. These other oils may be
Fi scher-Tropsch derived oils, mneral oil, other
WHAYNS g AIVEBD IS, and m xtures thereof. The use of nore
than one oil allows for upgrading of a | ess desirable
property of one oil mﬁth the addition of a second oi

hayi ng : | es of

pr g'per t‘iﬁ Es T%aftefﬁfg %@g?gﬁégﬁﬁ (‘Eﬁ]%g?lggdi ng are

viébosimyvﬂpguﬂn@ﬂypmaﬂﬁMHwh<and fire poi nt s,

i nferfaci,al. tensio nd di elLectric breakdown.

o R s e B PR T b P B PF rlPRivpgbiatmediate

porea&e tedeniab @révdﬁfn@iri@mg arbRIngid egdibéanen @o%on@ﬁ’tr nder conditions

oth rovide a dielectric fluid
Ofabé’éEerﬁdIQEﬂ 3 OPts7 SBEp previde e ispmenize ¢ilf andi ds accor d| ng to

thg pr el?e[%ﬂ%ndtﬂﬂé%&cgﬂefr&@&] oft Pcﬂﬂ%t Flg athgsp oﬂl\ﬁa hgwag a Too

oilI” fraction dérive rom a ara |n|c ma
boiling paintgs5 WEF ghltinemamoawndsityi Hetwe\éh ehou& rci@slShﬂrd abiolit 2BcI$LTH0°C, and

e ic, fl.ui ccordin sent
a po&rg)%mg f_% nﬁlﬁgngerel 126 ozg d?? h@ Welgat %I rp F‘i‘“z]:ﬁ,st"i’lgh
monoi@'bﬁopﬂdffh[coﬂﬁhhiogﬁlhty, ﬁ&ﬁ@fg&t % folé@esWritmaneyQ dpa?ﬁﬁﬁlc
ives

addj.tio | s and optionally one or nore ad
func%@}’ab Tfﬁra]&ﬁéi%a%wel gtf’ﬁﬁ%@“é* skill in the art. The

di gl ectoptibndilybiGharRTRONER)

st(gp 300:%9 fﬂryom tﬁ% I ndi vr%omtg%ﬁﬁe?ﬁgﬁgg%gwte%ﬂ%w glore
Mwﬂﬁwewm e the dielectric fluid. In the alternative, the

oi ég ggotlét g aqﬁgleq\ég d irg grgr:ggé ?H %/ec %lrh?g h%ing ﬂgg 2% ﬁg as measured

byAB@hMDKth bl end may be m xed with the second oil. The
bl end of the oil fraction derived fromhighly
paraffinic wax and the first additive may be isol ated
ag. suchebrde [ u
o Pl AU A B H 8 PR T RS o o

Fmdﬁh?ﬁ@ﬁ&ﬁﬂ@xﬂ&x used may be manufactured at a site

- different fromthe site at which the conponents of the

dielectric fluid are received and bl ended. In one

erfbodi Maaprdebs ofclairh 1 AekdrélA tHesnoBRMhatAhyHFRBRRiof 'c§1?1{3@1{ent is
and t he d|eIectr|c

ocess, at  one site,
phn$@1B%%HHEH°5F”B’§WF@SHHW@5 is different fronrthe S|te
at which the Fischer-Tropsch derived oil fraction is
originally made. Furthernore, the conponents of the
di%el ec{lhf grocessiofcleim &, whertie thei skmseleam@pmhname y&d size

mole@ldr sldy B cefibred v BBk SMRleiRe 0P 3RO ; 883, SA¥EA, snts,

be man
ZSMmeZSMaﬂSSI Z.SM-Bi; Z5M-¢ ASMISGPESA3Z erfrétﬁé‘i fQkikrifel At doBfbinations
ther giﬂnanufactured at a renote site (i. a | ocation
y froma refinery or narket, mhlch | ocat i on may

have a hi gher cost of construction than the cost of
construction at the refinery or market. In
quant i fTae pipecssof plsim 1 ehettiis thenddiaofiort camsizes £ atsivagight %
Site.and the refinery or market is
mob&%&%ﬁﬁﬂ?h?ggﬁﬁgﬁ&ﬁm r%?%?’@1y nore than 500 m | es,
and nost preferably nore than 1000 m | es). Preferably,
the Fischer-Tropsch derived oil is manufactured at a
first remote site and shippgd to a second site. The
additional oils to be included in the dielectric fluid
may be manufactured at a site that is the sane as the
first renote site or at a third renote site. The
second site receives the Fischer-Tropsch derived oi
fraction, the additional oils, and the additives. The
dielectric fluid is manufactured at this second
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The invention will be further explained by the

followng illustrative exanples that are intended to
woeomsmaeded m ti ng. Sanpl es of hydrotreated PCT/US2005/042633

Fi scher-Tropsch product nade using a Fe-based Fi scher-

Tropsch synthesis catal yst and a Co- based

Fi scher-Tropsch catal yst were anal yzed and found to

have the properties shown in Table | . Table I :
Fi 8cher Therpspessholmdains], Therem e BB fraqtianpostprigesce & 5 eadehd %
ing at | east 60 carbons
rmﬂ%ﬁ%ﬁ@ﬂ@%@%%3%ﬁ%m%ﬁﬂﬁ§§@%% gﬁxleast 30 carbon atons of
| ess than 0.18 and a T90 boiling point greater than
ab ut OF. The -.based wax, wa droi soneri zed oye
) SSBepOtEHT A AP b BT EABOP HOACH AT PEES e of Weighth of
mol&:@l&& ¥iitA 2bnBSJ YRR flhie filHofdlify tmwéa@%% QP reciley %tﬁa
oxi de support. Run conditions were between 670 and
multgggippargfiigicipnctipnalifggf rp@ie0thgss.g react or pressure, and
a once-through hydrogen rate of between 2 and 7
MSCF/ bbl . The reactor effluent passed directly to a
s e&ogd Tleeprdlmss, ofalam lavvhmgﬁh? sil @acthioohlpﬁaalm;taahﬂ@ af Weight% of
Pt/ Pd.on si i ni shing_.cata
molqefeiiif BieBbossleR TG AR Grelidrie N AR R G Bihas00F
mult@Reloparii¥ineffudot@ndlity &f grediBethit prluct s boi |l i ng above
65Q0F were fractionated by vacuumdistillation to
produce oil fractions of different viscosity grades.
Tegt dafia LELeSPEG ful _as oil.
fractionsr?net he 6%%gé%m%%ﬁJg%@h%%x%H 8g%§§ﬁ%fﬁ%*%§WQQM%”ﬁ
molecples ®ily moﬁo@c}m@araﬁhm@ﬁmhncwehuy\ze ereight% bf molecalas wilr e
FT; 1 and FT- 14. Test data
mult ﬁa%ﬁQMﬁnm uvﬁgnéﬁggfagﬁgﬂhgbﬁb| as the dielectric
fluid of the present invention are shown below in
Taple Il . Table II Flscher Tropsch Derived Ol sTwo of
t h¥- oi 1'die propessepf clafrg 1rwhargin (b biietioh b o Hebed ewiateh tion2bout
1000l ght % Vi scopl ex(r) Series 1 (polynmethacryl ate) pour
poi nt depressant. Additionally, a m xture of 70 wei ght
%-T- 14 and 30 weight % FT-10 was bl ended with 0.2

ht .pol h | at
porar e REEhthing g %f%%ﬁ%ﬁ DT haoerdispinkel 3 .

shomn in Table I'll. * No Specification Available : The
%h? éﬁgples 'Q Table |11 exhibit properties making
PFRSRSS| 9t glaim ﬂng@ESlﬁﬁlPee@e g¢tri¢ Huiddiag p dielqctris breakdown of

>30kVQkQ§mQﬂai$¢%STﬁﬁﬁ%ﬂ invention. In addition, the
| end prepared with FT- 10 and FT-14 al so has very

hlgh flash and flre points, making it a good exanple

of,;a high firep ectric,.fl d of, .t he

i rivent |Tgln pmfﬁ%sog c@ ¥a ipTVié%“‘JBF‘&e dilg %QPﬁdéiaéa @%Lectrlcq)reakdown of
> 40 &V fas atehaesiissASTMIBE A i vel y smal | anmounts of

pol ymet hacryl at e pour point depressant at reducing

pour point. While the present invention has been

desicri bed pWictR ofelafth Q n\%ﬁer&ﬁ ﬂ'?bocﬁalaétﬁ& AfARadh ﬁ%;;sﬁx’rl]t oth;I BSI 0°C.

appllcatlon I's intended to cover 0se vari ou

and substitutions that may be made by those of

ordi nar. n, t art _wt hout de arting fromthe
oplr 1t s Bt g e s i e T N BT ek s C.
IS 1. A process for producing a dielectric fluid

co rising: a) providing a highly paraffinic wax; b)

r oi SORBFACESSIRg claive nwhaiey theetheleqtiinfluidaxa fashmying of > 280°C.
shape sel ective internedi ate pore size nol ecul ar sieve
conprising a noble -netal hydrogenation conponent under
condi tions of about 6000F t about 7500F to provide an
i somerized oil; and c) fract?onating the isonerized
oil to provide at |east one oil fraction having a T90



boi Il i ng point > 9500F, a kinematic viscosity between
about 6 cSt and about 20 cSt at 1000C, and a pour
wQaisioeedes > - 14C, wherein the oil conprises > POTWSR@EN42633
% ol ecul es with nonocycl oparaffinic functionality, <
3 weight % nolecules with nulticycloparaffmc
functionality, and |l ess than 0.30 wei ght % arormti Cs
d) optionally blending the oil fraction w
efifect Thepmatsart clam brghesyin Hsod Trghen h’f\?é’s‘S 9%%811%‘% Range
N dielectric fluid having a dielectric
Disti IR0 4 ¢ Bel U T abaur ad byASTM D877. 2. The
process of claim1, wherein the highly paraffinic wax

|s deriyved fro Tro sch ess. 3...The .
pridc es?x%?m&?sﬁnmilm iot‘fg'%ré‘?r KO réSl @F’é Dﬁ%fhglogl frabliSi with an

effectiehRAeNeH one Br HBFIRAARRES defecteld dHonhEer ?hbﬂﬁﬁﬂ@of @bur point
conmbi nations thereof. 4. The process of claim

deprepapiseinforiants waghd dagtizatorsyand WBWﬁéa?rs@féo sy e gore lubricant
r sieve is selected fromthe group consisting
base &?h%%’g@ SAPO- 31, SAPO 41, SM3, ZSM 22, ZSM 23,
ZSM 35, ZSM48 ZSM 57, SSZ 32, offretite, ferrierite,

I nat i ons the Th rocess_of aim.l

G of 10 Reese o Pt Sehceedipe ¢ Lol SR (v ey s tam
weiglifdhecul es with mJI ticycloparaffmc functionality. 6.

The process of claim1, wherein the oil fraction

conprises < 1.5 weight % nolecules wth

"%t ' Cbitﬁé gﬁ@éséfoi‘ clBinf 18, %}élmelaaaluve i€-a pbEpARARBRIsAf and the

clairm erein the dil fraction corrprplses a ratio of
pour pahigteptseht ivot etahaemt Wtvhemaboicde] ophoulf .0rveight %.

functionality to weight% of nolecules with

mul ticycl oparaff nic functionality of greater than 5.

8.21The The pe&s o0tlaizh 20, Whkreinihe Ipeinf’poﬁlhelemieésaﬁif igedléqadd from the

conpri ses, a ratio of weight % of C _
groumqﬂ;gléw Q’;yﬁ’ﬁ]ryg’feﬂ}?f ? qfﬂgqump‘rﬁt y \ngf@q%ﬁs ensation products of
halopgggigfg%% ﬁigg] sﬂamfayé &alﬁr[yehgs? 2{%‘2’2 ia&@x?%@é%%&@qgghwn s of
dlalkﬂlﬁmmatbs frimytestasnoiclotipadids sndalkdtvinyl giilemzeanglhn%ms thereof.

nol ecul es with nonocycl oparaff nic functionality to

wei ght % of nol ecules with nulticycloparaffinic

f lmct | qma\k/;\}]cwss of clgfr?e as, e;rhetdmafhe 20dititdis aiﬁlaﬁtx@ﬁdz?ﬁ sixd thé

iml erei.n the oi ctlon T90 of greater

anm%lﬁ%m l%lﬁéaﬁlnfe@dv@ﬁvee&fbou’rﬁéogr%@@% oPt@ ai m 1, wherein

the oil fraction has a pour point of > -12C 12. The

process of claim1l, wherein the dielectric fluid has a

di23l ectlhi pragessak dbim 2 bfwher@othe naexidrsasseleeled fromsmnproup
consig?t?né @@ienoh-crg F;lh e gél%rggf oﬁ‘1p r&s cox%)’[ 1‘?1@1%( gié'ﬂm% anléf hOSPj}Brﬂ(SV
orgardSuliR @sp&chdnyor ASIPAIIPoTus cbﬁlpoiﬁli’ce, frdangagesthereb@i m 1,

wherein the dielectric fluid has a fire point of > -

31Q0C. 15. The process of claim1l, wherein the

digl eCt’Irhb?)chleéé'o@ chas 181 Widr&n Qfé'aﬁﬁltl% isa ﬁ&glcc‘leaétﬁfato]:aﬁd the metal
prOCGSSO claim1l erelnt e di el eCtr|Cf|U| has a

deactiVatosfis iponamontt bstwgwaut P.00T Feaborib®84%of clai m 1,
wherein the oil fraction has a 5-95 Boiling Range
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Distribution of > 15Q0F. 18. The process of claiml1,
further conprising blending the oil fraction with an
wehimokizée anmount of one or nore additives sel BCTA82005/042633

fromthe group consisting of pour point depressants,

antioxi dants, nmetal deactivators, and m xtures thereof

to the one or nore lubricant base oil fractions. 19.

The process of claim 18, wherein the effective anmount

of 2&ddi Theprecdss of deim 34 wherrinibe glstal dsactiatorTik eelqmt@bﬂecsra the group

| h p

consgsfgblg 82{81%%%@ éng&t%ﬁ%zoqeg toq\ﬁlaga%%lte%\e&gp/ érzaszglnetd)epgat VﬁS ;fﬁd mixtures
theraffount bet ween about 0.01 to about 1.0 weight % 21.

The process of claim20, wherein the pour point

depressant is selected fromthe group consisting of

poby et NRCH kAt 851aiR0l, Yl?f@ffey E@fﬁﬁ?’sa fg&%ﬂﬂ‘ﬁ@tﬁé &%on with a second
_ condensation products of hal oparaffin waxes
oil. ar omati ¢ conpounds; vinyl carboxyl ate polyners,

terpol ynmers of dial kyl fumarates, vinyl esters of fatty

acids, and al kyl vinyl ethers; and m xtures thereof.

2227.Th eTIpH‘momsoihﬂalml 28, whar8in tiheeidioil fieclastéd frbMahs Sroup

is in an anmount

an anti.o nt i, oxi dant
consipg Bk re ot oo Boire s oF GipogemBeerne, piigissyes threot.
of claim 21, wherein the antioxidant is selected from
the group consj sting fhenollcs aromati ¢ am nes,
co%%oun@@r%wtfan mpwl@m @iﬁctaﬁﬂuﬁh?@mph@ngs

ano [US CO nds
o Stedo i TR Ry 6 SRR BRI SRR R
V\,h‘e)r ei nisolhiingafitei thiepeodust areamtaahibdanially yark Oinicwngk feb@
netal ﬂ%%ptlvator |§ IH ﬁnnun bet ween about 0. 005
t oJabolV I IPMFgng dhe garB}a ¥ BEatfc wpxy fredusinghehops pelective
intertnB@iat¥@losd sigbanslbdlatsRie b&n%ﬁs'x@q b1 rh@tm E}Jﬂl?oggﬁﬁfbﬂ component

consj sting of triazoles nzotri azol es,

undef gpnditions g5 ahi0a5000P 5 [, 3hopt BP8e deri vat i ves, and
n15yurQ§ﬂ&§%§ﬁq§nkgge Jile process of claimi, further
comnpri sing |ng t ‘oil fraction with a second
Oi ¢). 2TracTlitmtipg dreesmnani[zed:dnhtomr&ﬁde wkeasr @hdte bid EraSiet@Meving a To,

o b 35BS BR TS SERLR SRR A9 R0 o,

a pot&y)BIrJﬂ 6f+ C140C| Wheréi GhaTudidah€5asé HRE&RPrisedS- 10'%/6%]’? 6/‘?ﬁiﬁlecules with
produci ng a dielectric fluid conpriSing

mon?féfflpe%rﬁ# "y ﬁ&mﬁ}%&lﬁw Tivsiesth melpeirssiith multipydepatkffinic
funcﬁHnQthcindSlEsfs%ﬁlo &) éx%&'@aafo BfyibL0m the product streama
subsfanti al | aré? I C wax eéd c) hydroi soneri zi ng
tH® su k;@tlgmﬂllwép[ldnghng dlreadrieror tnovm}/frﬁcmeds with Bf effe@aRRount of one
m”n&%agghb anc1ntermsd|ate pore size nol ecul ar sieve
a noble nmetal hydrogenation conmponent under
C @dl t Ilsfdllﬁmgfa deddeviic HEOBkvihLa @@%ﬁcﬁ&@g@wﬂj o §9i{Vta's B%asured
Ol |

onerized oil; e) fractionating the isonerized
byA@ﬁ”%ﬁ%Vﬁde one or nore oil fractions having a T

" boiling point > 95Q0F, a kinematic viscosity between
about 6 cSt and about 16 cSt at 1000C, and a pour
pdiat dfhe process@f clatne R wherdie tHewbble tmend] hpaimgerdiibn component is

% nl | h
plac L S o AR fiiBTonal f 1y, < 3 vei ght %

mol ecul es with nulticycloparaffnic functionality, and
| ess than 0.30 wei ght % aromati cs;
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f) optionally blending the one or nore oil fractions

with an effective anount of one or nore additives; and
wgrotegebdmbi ng a dielectric fluid having a di el eCTaSe005/042633

breakdown of > 25 kV as neasured byASTM D877. 29. The

process of claim 28, wherein the noble netal

hydr ogenati on conponent is platinum palladium or

conbi nati ons thereof.30. The process of claim 28,

\Nhélf)ei n Tthk @r@hﬁpﬁéch'ﬂh 2g twheeein fiteshaedcktityeioteanalizepore size

nol.ecul ar si elected fr.om
molfed s Sloclel g RS oG Rk oE o PSP S B B0 SIsRbR %, snas,
ZSN-3N 28M-BSWSHB 35, 29M-38, 73857 3857-9b fdrB bttt Serrfefitd bl éJn@omaﬂons
and conbi nations thereof. 31, The process of claim 2

therGdfer ei n the isonerized oil is fractionated by vacuum
distillation. 32. The process of claim 28, further
conprising blending the one or nore oil fractions with
an 3éf f edhe pecesyolicthino?8, ovieran thevsomeaidet] 4il isdmcs@laegtigdyacuum
disth fn1the group consi sting of pour point depressants,
éﬁ 'P6xi dants, netal deactivators, and nixtures thereof
to the one or nore lubricant base oil fractions. 33.
The process of claim 32, wherein the effective anmount
of 33ddi 1 BLoess of glaian 2 fprther fRPRfiEngblesling thenpeuperswil fractions

wittPdn &fe@h% a?ngounf B JlRQE nfo d ) Qeé&lte%l%rggl ! go&)%Slgtl g of pour

nore oil fractions wt secon roce
poirg epressints, 3atioxifratsenatat &@cmvmmwa intix ke iticbrdvd $o me 5nObr more

lubngnt bageq01ﬁﬁncg%nls:)l stribution of > 2000F.

33.  The process of claim 32, wherein the effective amount of additives is less than 1

weight %.

34.  The process of claim 28, further comprising blending the one or more oil fractions

with a second oil.

35.  The process of claim 34, wherein the dielectric fluid has a 5-95 Boiling Range
Distribution of > 200°F. | |
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