ANTI OXI DANT COVPCSI TI ONS USEFUL | N Bl ODI ESEL AND OTHER
FATTY ACI D AND ACI D ESTER COMPCSI TI ONS FI ELD OF THE

WO DMENTISN The present invention relates to  PCT/US2007/004131

conposi tions and net hods invol vi ng anti oxi dant

formul ations that are suitable for use in fatty acid
and fatty acid ester conpositions such as those used
in the food and/or fuel industries. DESCRI PTION OF
RELATED ART Aninmal fats, such as edible-grade |ard and
tallow, and vegetable oils, sugh as sunflower,
rapeseed, soybean, corn, palmand coconut oils, have

- found wi degRAeAIt TERESHONDSIFOR CONDITION ARSEORMATS
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the use of virgin and reclained animal fats and

vegetable oils as an alternative energy source, such

as use of esterified fattyaegi@eouNyi odi esel, has

been investigated, One problem associated with the use

of t heBatanyisaplization; seobRisues sensblepupes| ot ylafs to scan and quickly

%ﬁlnﬁ;?\% &.}aﬂ)ﬁhg@&f o @flion®tch tbdhnitffkes @59&%55156 81 in alerting
nsaturated

att aCI esters 1 nto undesirabl
cusepotoratomatice a@émhqmata pbinterget- | ¥isgakizatipndeplsi qaatm@}ﬁde charts,

AL, . L QTP LSfILA §1|1M1%h%8 S FBH SHPHAR! Elfsform, data into

parts suc I’on” systens, punp
mzzﬁlﬁgfua)fshaﬂae cblemsebné mgtteras Loseeltb the sourco,nniﬁtevsuallzatlon has

g‘t’) ]%J'}Sj%‘-}&aljgﬁp gf%,gfgéongfstgog}agg aj tﬁl&r{gtslgloe%p%heg %[ (hh igequently serve
p@tzfeeé;ﬂmmﬁae.l dadalr i ng long termstorage is desirable

for ufacture bl ender s, p Ilers d
use of SRt @??ldéﬂﬂ"?tt}% Bieg ‘E JoiThads 2¥ FQSEéﬁ B in place,
C&lh‘iﬂgﬂ@tﬁ@ apMedra@dtSof DA lsﬁfﬁdﬂﬁ@i & fabgcdlResetd 6n the content

ant i oxi dant conpounds such as butyl at ed Xdr oxyani sol e
g_mfgegéogs%n@ ptheg Fltetegmnypggﬂgﬁéq]on FIG 1 depicts a prior art range

Qiﬁcgﬁs fCﬁr In Qlébi@adélheefmthglék:ﬂ@ %@Wm&}B'Fﬁw)e 8Béh conditionally formatted.

tert-butyl hydroqui none (TB have been exam ned for
t Hera, cgliAl pyovides anwgemple of tw dofpuihior omformattednvsion of a cell.

f p t es
B0, 6y PR K AR ERAY SpAIeRR, ama ot as
Wpidvidearanyexiaimple of e@amdtmﬂitmllmfomwdl dell. Cells A2 and A4 have
%Qttétglo 105?1\%; Jf’eﬁgllggn evevsttg %Icmg i)a I}tzlt E:/Oeﬁc’dltl% assgcg?ed%th the cells.

acont i FIGURE2 dddpidts rnewnonmcterltaﬂ@m fwiremlfahﬂaks condmoned upon

U R RED ST R EATE 1 A ——

| RERNah@Appli&@ider @ﬁg@es béllsﬂl’(ﬁ)lfSﬁﬁaﬂ ceas lﬂratpmmﬁfuashmn when
conceqtrate sol ut.i.gns. ? QpOSItIO tain
l'b a

hesyaluh eoRaRe iR 625105 aluged, as % GFWeER aweﬂam range (10

Caﬁdiél)'f(‘ﬂ esupgerd, asdand 3d) e@it cdARidiOL) eNthe |donB@®ns utilized in
been found that selection of the proper conponents or

nePPGHena fopnals aFabmigd 49 F¥BORTRIE &0l 538 PUSpUEoT RVEMFALSE. If

U R oG ﬁxp@hg@ eCANSRI S RRILANILA] th@rfgﬁﬁ?it' 19 applied. If the condition

anti oxi dants while also dissolving a netal het at i ng

ag@nhedrmr ab@tqsgo mAd e Ib [ then ghe Hotspas ds @%‘élpphﬁﬁ some

enbodi t n I

proper Cirsg 2y ABFSeRREE, Wk ShNechE, oAkl Symating can be

i ﬂn;:mtmg a$ beceyih |aV9alstb¢e &gatsve.ghi fghtreel @nhn'nbmalbrsb)nﬁurthermore a
henol ic | ox é]tds exgmyrged LN cennection

R R S R BB P RERRRAGHD el that can be
| mpbliett cerrinhy @s mbrdr&iann@rdel‘leorm@mmﬁmeac&t eraddingirntore than one

The | tion furth [ esel. fue

cnstiedping ik efiarianie HRUR oASHiRalNs BE tupsold valpes used for

t reeamaﬁ&e RAte ifiNe@Nt TREbeaABmteidnsaprel et caRMARIY RRRatted cells from
ri sing biodiesel as we|l_ as other burnable sources

s e Y saligig theis pricgtiakas analpsls andvepRTgs t9alst her

i ncl udes nethods of using the antioxidant concentrate

sol utions of the present invention. DETAILED

DESCRI PTI ON OF THE | NVENTI ON Conposi ti ons cont ai ni ng

phenol i c anti oxi dant solutions are provided. The
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enbodi nents, the fatty acid esters in biodiesel are
one or nore Cto C 4 fatty acid nethyl esters, where C

W0 20001005i%ers to the nunber of carbons bonded tPCE/H82007/004131

met hyl group by the ester |inkage. Antioxidant

Concentrate Sol utions The invention provides

anti oxi dant concentrate solutions, which are

conposi tions containing concentrated phenolic

antioxidants for delivery into biodiesel. The

conposi tions include at |east gne phenolic antioxidant

and at | east one sol vent or conbination of solvents

and optionally other conpoﬁ&ﬂﬂsmkmﬁtal chelating

conpounds are exa addi t.i onal nt s

o oL BT SRR TR R B BEEorkien i simplified
odemphengiki farthert d@éhﬂ%beWﬁDﬂi&dDetaﬂcd Q)iﬁ&n}ﬁti’t&l mf‘hiﬂ summary is

chelatlng cQ nd at | east one solvent.

ditdsto ﬁa%tgﬂiw EATHESS S ffie PAEHG) by %m%tﬂ,d*gﬁfs ipdntended to
L{‘ieetﬁiseﬁ fé& aH hO! ddidthfinRthé Spe®T the ARRAYY dubject matter,
antioxidants" or "antioxidants" shall mean conpounds
that sPsverally dssqripsdoempedimentscoithe present ywepden grovide the ability
f QiR hﬁ/ﬂ%t&m%i@sandbdﬁﬁﬂﬁ@ %em QHHQ§ whq:h% Q&ltlng variable
conpounds, di phenol nonoet’her conpounds and tri phenol
clompaitingsTulSoie hexappliess tofa preacd! celisoutcordiagi tog one aSpect a

SR TEL Ll S5oBRP  pppf dmin
Ayhathiic ttbleshdidltVSEﬂlpdseﬁoo Iv,anabid fﬁnﬁaﬁtﬁngtaerankgatqﬂ eells is provided. The

4- h HT f. bi sph
T g R p—

&hﬂeshﬂﬂt typk edmponsnt( dndretdiyihméc ﬂﬁésﬂmml itlue I”&ﬁh@}ic)neﬁBKﬁ“}xe variable
and 2 2' netgglene bi s- (4- nehgyl- Iohexylphenol
FEALSOIPRARS COMPAREY SNt ot ‘h that {5 2ppligd e a range of

a&d s Varidy tHenﬂlrékﬂﬁ)l@)fﬁﬁ@@ﬂh‘lﬁi@ﬁ&qt(Hgtnﬁé@flﬁ‘e%@d types included in the
dlalkylated ydr oqul nones aV|ng one or two C -C8
P

foa@ﬁgth@é ughzq @Flyngg{oythfﬁ;s l8qi#l4fonds dispeged below, threshold

2t,y?eéj birat QftllizE Hyhh YO HRGH AP RA1UD IREIe, but are not limited to, Highest
hydr oqui none (al so known as.

zvthft wa;s@ velpg Mbidele vaiu@h%p@qm,rm@r@; arkHEprmula. The dynamic
t ol

Zbr}%gevs\ﬂblgse%{;? ggg‘%@é)h t??&gﬁfgﬂ?r%ﬁ%( %a g'L &h tlgclp 8séd3‘a§¢' %he dynamic

ctirasbold] wrliravTing valne iodetemuing ficmabdyés cgwmaupsd {rea glurality of cells,

t t echol hout

V%{CBQH%)?/%%&)G% r%’afhcé3 @é © Cgl?scﬂuq&g i gy 815?5?]‘5’ refers

t o al kccadingp® tlEhempaspees 2 mﬁﬁtoﬂd'oeldgfﬁmﬁlﬁhg(mdynamw threshold

atons. In s odi ts, .the .di phenol co

R i o 4 TSl BB eI Ren GRnGR AbaeNe for which o

Cdyraeiia dBreEl]ﬁbAti Nghaisl oXbel agtermipkd \éhﬁ}évhﬁi'éltlk@&héva]ues contained in

t hox g Q th ro ui none nononet hyl ether, or

EI%WE?; h§e2s o AN X)th%‘ﬁ%lm‘(tﬁ’ﬁ‘ﬁga"c thfesft?rld d¥ReEsyirement. The

BN Waue sl octedodst a Alagitlc IVHEERXY 30118 PbiStht BidBkhold type.

Some exanpl es of triphenol conpounds having

ant i oxIH@seordangs, jvyith |‘W@Fh?ﬁeasf???togealclompmer-lmplemented method for

(ForRadml! | i‘yge{r@éy b@f‘Z@éi%) a3 ovaxgablss%ﬁﬁatgf 19a t')\;id The

acid such as n-propyl gallate. In sone e S,

| cemputerninplemnphied onctbodypenndesi defiaing a @ariesie eforrmﬁt to be apphed toa
s I ast

trl %%1 lgo rrg g 0 nd) |e§ n%g{ryg g!:\?‘igr%?at ' luﬁ ﬁ’h?s&%ch Sint having 2

tﬂn@hakdpﬂyp&amlddnnonaﬁ&eﬁmrthmhbld tope bﬁ)lilzda;l.mﬂ)ﬁ{a‘ismb Rhreshold value as

;?g’%ﬁggt Pﬂ-bef\l\%]t(elsqsh{%qélké?ﬁ ﬂ'&p%ﬂ’%? {9 @F%&&g& 8 glgtermined based on

nuhmmammﬂd cypebond lﬂitsémsn e eili@tontined 18 the rRig8lf cells.
carbon atons in the exanpl e glven) As used throughout
this application, "al kyl groups" shall refer
tosaturated, unsubstituted groups containing one or
nore carbon atons al ong with hydrogen atons. Al kyl
groups may be branched or unbranched. In sone
enbodlnents the phenollc ant|OX|dant |s selected from




acid chelators such as ethyl enedi am netetraacetic acid
(EDTA). M xtures of netal chel ating conpounds can al so

wheooased1s | n sone enbodi nents, at | east one nmePEk/US2007/004131

chel ator is selected from hydroxycarboxylic acid ester
chel at or s, hydr oxycar boxylic acid ester chel ators,

Schi ff Bases, am noal cohols, pol yam nes and

am nocar boxylic acid chelators. In some enbodi nents,

at |l east one netal chelator is selected fromone or
more of the precedi ng exanpl es r groups of exanpl es.

I n sonme enbodi nents, at |east one netal chelating -
conmpound i s a hydmDBSCRHETION OF BHEEDRAWENGHel at or .

I n sone_enbodi pents, at |east g ta hel at.i 0 . .
Con'pouf%‘eifgre&oﬁ}ﬁj?sgﬁg}é apg SRR q:fn t§8 iqlﬁela%aéll% gﬁg%ntage% oSf JFPES invention
egR daBeSmodd rEAARL appieciaRbals eiekant ngconrpbetret isderstood by
an am noal cohol . I n sone enbodinents,. the net

crafersneaép demmboilavang defpilsd) despitpRon. Vhen, faken in Iconjuncticm with the
eﬁ?&%ﬁg{%dﬁ%iﬂﬁa%eﬁﬁﬁ met al chel ating conpound is
citric acid. | r

n some enbodi ments, at | east one netal
chel at IFIGURBpolapicts ¢ nriarearhgxaepleraft 2 rangeigsepdiqnally formatted
exist. that i de a single netal chelating conpounds,
Wali Semoat?é‘?asdqsg%ér#t ain a conbination of two or nore ,
net al EEURE Bglepootpa prids art Sekmpltt of 4 Hirlepfaraenditipnally formatting

" the, present invention may be a single conmpound or a
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c&f¥nation of sol vent conmpounds, such as in a sol vent .
mat r i X. FIGUBBERA ésficdiamengsof tdils foohateat ssing eoloelsealt gtyle variable
from manof unctj onal al cohol s ycols ol yol s, . —

L SPEPAng prrInap poB Pt Bione Pt iPior BEpYeRt inyention:

et her s, FIIURESB febicts aANPOUNdsaleg dvitonbhieht & amer ahay specify the

two or nore of the foregoing. enbodi nent t he
sdiegieble fermatgined Paregie APk %&@ﬁﬁ}%r accpring t ons or more
pre‘?ﬁ?&él‘iﬁen&%f%@;ﬁe_@é{@wmﬂﬁ;& at |east one of the

unds

sol vent conpo i's a nonofunctional al cohol. K Sone .
exanpl eBIG depicts dmanscapicemls Prmared ysing) datgpgr style variable
ORI Of WG L 203 SURRl0F mdH knbaRndRELLEE present invention;

nonof unct’i onal cohols selected fromsnmall er ranges

.such asFIGURE 4B oispiits anCinpel glialpg owithswhigh @1gser may specify the

alcohol s, . C3- Ci 8 alc S, U%@ h 0
onat"r?.gieSo i 'é“\ktglﬁplpea%m%&g‘lé n%ggr%c [ o%gl %gf‘%rgﬂ%‘dsﬁ one ot more
i nhbistimenprafpit padsedhoventioappr opyl al cohol, n-butyl

al cohol cohol,, 2-ethyl .hexangl ecyl . al eohol .
o OBl SRk LR ST TBpafEr e 8Pk vario
apfirinaAingitcorddieronsieas rarecatpdimetss as thegkseyt svention;

speci fi¢c_nunber of carbon.ato e.g.,"C.-Cl0") refers .

to conpglﬁ%Ef%? dEm %@H‘E?&F&’ﬁuﬁﬁb@r W&‘F&bé’r%ﬂﬁ‘ﬂ' may" specify the
at P4t fd}ﬁlaﬁmgecgﬁr&nhﬁzrd Nfor NG IGRIREE5 APektdidash (® Jone or more
2-10 total carbons).In sone enbodi nents, at |east one

of empedigmsniseft the gFESERLTAEENT®NE pol yol . Sone exanpl es of

pol yol  sehv/@dH Al Agidide 191'11?9 Afcefl GBrasitedt Hyhg@other form of color
gl ycol, polyethyl ene glycol, propylene glycol,

di ecahs blyhevayiahde formuitingd pyrosHas 4P pas or mpresppkadiments of the present
gl I-Itioﬁ-” propyl ene glycol. In sone enbodi nents, the

pol'yol "uSed is propyl ene glycol. In sone enbodi nents,

at | easFIGRRBDEBL Hepists| srennpwodistgnagthi svhiclylaygiger may specify the
ether.. .As_used.t hrg this ' I O " gl yco

ot H%ﬁlablgh g(PrIm ug ng&%&tr? Fclr Iﬁﬁﬁj\}iﬁ %SAt zﬂ:co?dm% t ¥d !)ne or more

0 a nol ecul e I'ng the structure

30 of embgliiealts 6RERPredchainvemtomD| ecul e possesses an

et her 1inka 0. an al kyl. group i.nstead of. o of the .
hydr oxyIFléﬁgﬁ%g. ISTR U GEY Eﬁ?‘cé‘i‘%@r “belth%({?ﬁ/’ﬁ 8Rplying a variable
gl Y&@hat thos rexgd Bk @cllbascddimgSto Ut wremofe efbylidféhts of the present
glycol with an ether |inkage connected to an al kyl

gr 84YPPHA8: ead of one of the two hydroxyl groups

normal Iy found on ethylene glycol. By way of further

exanpl e, "ethylene glycol nono butyl ether" refers to

a nol ecul e having the structure of ethylene glycol

with an ether |inkage connected to a butyl group.

Y o



unsaturated). Sone exanples of ester solvents include
nmet hyl acetate, ethyl acetate, n-propyl acetate,

wOo sopnagsyd acetate, n-butyl acetate, isobutyl BCEUS1087/004131
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tertbutyl acetate, anyl acetate, nethyl anyl acetate,

n- propyl propionate, n-butyl propionate, isobutyl

i sobutyrate, 2-ethyl hexyl acetate, ethylene glyco

di acetate, dinmethyl adipate, dinmethyl succinate,

di methyl glutarate, Cl2-C24 fatty acid nethyl esters,

propyl ene glycol diacetate (digcetoxypropane), and

conbi nations of two or nore thereof. In sone

errbodl BREGURE 8 hie acfber d&gfamerdf d gdyeai®- (Bi&shobddpoutn. for applymg
sone nts st one. of the sol vent

BT ST T § EnEtat S g Rt TPIE Eghediments of the
gﬁﬁﬂa@hﬁoniﬁﬁiglycol et her ester conpound is a

C12 col et her ester compound, .in which Cl-Cl12

r ef ersF %1%9 ngnBefloyt dagrawnsti s dyemis kthredold gype evaluation

aédb%lnﬁﬂ & thaushle rdylnhﬁ@gﬁ'es}gld@c Qilateﬁhl@ie %.Sti?ﬁémc value as a

have structures simlar to g yco et hers except t hat
t thegshplskswdue acoerding éo ong ﬁlklﬁlgéﬂ ymbadimepisafdhepresert invention.

hydroxy group on the g ERERIPYEON et her. Thus,
for exanple, ethylene %]ﬁ;/coﬁ rmnobut ?‘ et her acetate,

has t hEownataaeed aobbe svhlyhedaisgigyedy TinanlifALgEWerdetenninative

V\f'etsﬂltsan g%?gédatcgﬂp%grggﬁsﬁagﬂlg?%ae tcg{l: gfq%{ gé%ér{&gr}g Ylﬁ%t? a‘ aéfoqiated value

n(mrg)altikey Ivahi‘ehm shefcedt hyéanq:rgwhglmgl mdré eforaast ahich may be more

| th £, di et hyl
CPESHRERA (0 L0 o O maT S BRI € SR, @ LS here a format

t valaé Ifa/haeﬁn@b& dot eadhh@uamethatralgesh@cl sn@br tor€hdpects of the format

gg{]rgﬂlgalé oet tlgg]_ g E Eeogteqlfgpg eefas he& etg‘ﬁtg%ell increases, the

Iback@tourdrsblbher aaat 3l 8djastke! & 8k sfde- &Ja% LUty Y Ibar - grows, or the
ethers of tri progyl ene gl ycol More specific exa

i FRJPQ}U’@ e py|ineltisen haogaso néﬂéltloeﬁﬂw bgefogmpt yp ue Sitselt may be
t&ﬂl tﬁ&thﬁ s a&%{'fﬁ}rﬁzd b%%&y [)f G &Ia}ﬁ%ﬁh{l WQEQ"VQWeS contained in a

er acetate, propylene glycol nonoet
aceelgatoécelﬂﬁr@pa,d evpduagiopedla foonelaet hyl et her acet at e,

di et hylen ? 80k ofii-g]r}g ?f legs ﬁﬁetf&%rga’tteg ‘FS;}IE%ICSQS scale style

gl ycol "nono I propy
rrmmabét Ifytrmaitlhgr B.Etbbattlmn beidg doniech &¢ ities @ftpdtwirmiats (i.e., three

BTl s e o BT Yo B BB R P that may

obrcﬁinb&/ eny Smiiﬁlee of @iktintoesll ftemG{saSBheDéelBt Withis dafigé BOE have values

SRS e TR 2R, 0 i BB B s e

tkteniemhmdenamgmh@oﬁm&@tb% applied &oh&ichi &elil Hin thid example, three
gme errbgdl nments, at Ieast one of the sol vent

AsBiRgadensitics pit GRecined ot oths nBie SNgPOSH Rt e midpoint.  The

s alteseRigl hABhinBe ¢ 3dtpatedk 800 8ed %lhﬁg GnSbétdedt Phe endpoint
branched C3-Cl4 ketones (wherein C-C Hrefers to the

nM%‘é“i within dhe snegt aadiel within rellsond andl 4¢3 elhe bagkground fill for

fé]p%gj Kelony £ r
mst hyl et hyl E‘tot%%ﬁe %ﬁn ﬁé Sr 0 yﬂ ﬁ%gﬁlﬁggﬂgéﬁ ﬁi‘c?ﬂﬁg (A8) to light
| domnityyhatideng rﬁé15)re10v}'lls Az;egnmveumpbg@undymmmm apylivel, by linearly

I d tions. o [ nore. ..
t hBeJBXIL(% Wdehﬁﬁégg%e%g denan'nalgc%tmq eagc% t&%)é]ué ?er}shtg hatching. Cells
s@l%AM havepmokgoungd arching deplediipolindarly RasOme the density between
am de (wherein

am de.i -C1
e%i‘ﬁn rdréflg}%f‘%{ghl?lrﬁnémﬁd@'e&rgﬁygg BB atons in the
ket one Whilechd eyamSesprexasphasinofornkkgtad 8] a6tifdhatching, any

rom-t cl ass.of am des.i_ncl ud met hyl f or mani de

| 8 KRR g B pefRaoio Vi be Pl Hetcaranes anth one or more
corrbl nations of two or nore thereof. In sone

enbodi ments, the anmde is DMF. In sone enbodi nents, at

| east one of the solvent conpounds is a nitro

conpound Sorre exan‘pl es of sol vents sel ect ed fromthe




t he conpounds include at | east one ester conpound and
at | east one al cohol, wherein the al cohol is present

wa@roodiedneent rati on of at | east about 7% wei gheCpESETI004131
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based on the total weight of the total antioxidant
concentrate conposition. In sone enbodi nents, the

conpounds i nclude at | east one ketone and at |east one

gl ycol, wherein the glycol is present at a

concentration of at |east about 7% wei ght percent

based on the total weight of the total antioxidant
concentrate conposition. Any useful conbination can be
sehlesdigidnts| ¢f the Peesenbd itvientbor. SFof eﬂdmmla,rlmkgﬁodnﬂvfﬂhtﬂayrbe applied

t he sol vent m.xtuge contains fro abou
BT P stfer of GISFT 1 0P8 SHPPIRS g O RBT S R gifsianed the
O/letf)r fedd by G bﬁ&l&gﬁbundilﬂﬂl fth® miadiealde hﬁhﬁb@lﬂss@ﬂed yellow as the

mel % of a polyal, wherein the solvent weight
gé?ﬂ"& dill.and g diehashvalne max bg aswgnyAtergsn 3 Fhe background fill.

Sﬁﬂl\ﬁ%lﬁ $v1th| Val 8RNSO BB s OF tg@@mQt &2OREighBY @%i'ﬁﬁg shade of
the sol vent m xture contains fromabouf 30 t0 about

wiiogmheolossars the backespund filb hpsed ou the pespectiysoiaducsof W@cgﬂt

% of ap

\N(:BI ght g}?ﬁggﬁ 3]§td|3§irc s & v\%-éir}g? erﬂﬁP H’&pu@ \(}‘ea‘ri:?éaagil v&gh which a user may
pmesefmﬂagwameeerb af edvagmble Ifelmastfarr a gell gemge@mm The input dialog 302

Sr%Iag ?F}é%s?nrtgi nﬁgﬁ%ﬁyﬂ%a&g%@?‘% e111 I@? a‘ta’?né vaﬂc’able f?rmat a user

amey diret selemprmpgb ofcellad@l. Thb uutwﬂ may ehat mqulestodsructqrhmand that a
acet [ acetate r | ene.qgl ygol .
ARG oatih b AR AEron S SpRT B FaTan i Brlpe 302 tq kg displayed.
grye Olserehhﬁ @elﬁéﬂ Y euytehbeomhefaae dllef‘er YBlﬁUBb’lcfi‘)ﬂ&lkﬁ’l'1 OD¥E04 style 303 is
nonopr op t her, et ne col nonobut t her,

e TG 1P EBToTi Got Rt LSy | 2 SEHD. SHEPiDTpE Gigameters of the
gbﬁﬂﬂheﬂﬁﬁﬁmﬁiﬂyblﬁkﬁpr di et hyl ene gl ycol nnnoethyl

et her, dlethélene ycol_ nonopro et her, diethyl ene

p

gl ycol FRBAGHGRIPr S@tﬂﬁeléhe igpixen all é?lgwcteﬁer ﬁ%ﬁmﬁeﬁyrfpp threshold type
ehdr o é@bl%ﬁ%%%%o FeMs tHE%H%@Bh&’éllsetmg is determined by using the
di propyl ene % col nonoeth nbi nat 1 ons

of ypsvpubdowin 585 the caelt thraﬂheld point oh EMpinyah"" 866 he AMidpoint” 305B
S 6 m I g 0
e B ERTSECY | e Mkl 182 BR8P rovide threshola
ghypeothoagrs mohisiimgt husnwotolimited tos "howestt iglnedf "Number," "Percent,"

ﬁ?%%?éﬁméa?gg?&fg?%%g%gfycodl g&ﬁtg 2@/?. gﬁt@ "‘{{é%?’?,cmay provide

ntimeshiold/ ltypeet lehoican dndi]hémgp IbyoInot Snm&ﬂoyé eYMidily Coilue,l' "Number,"

' th . i ngl
SO E Ge G SRIERL | BEL R B! B8 S tdown 305C may
abmﬁuﬁ Sthr&@lﬁblgl yﬁﬁ| cmblbeg $nclhding0kat arghodineat fo, "HN@hest Value,"
i&ﬁ ung, is sel.ected from ethyl ene gl yco

BB&S% Fﬂgr Peresrhilp e 'giopasla-mpno butyl et her,

et hyl emmer QMQJst Niee, 2@t BlY i ohYy uBikIeT withVhe ';Nlﬁmmum" threshold
propanol , and ethanol. In sone enbodi ments, the

sBPipbnihe cuitsou Nl evaluate ellerf theoralisshijy Biseseliqpedbrange of cells and
NBRORHRRYY s%ie!%@ rthe oGl hange Y}&Olt]i;f&ftgd byt B Mfnimum.  For

or et hyl ene g nono 2-et hy

Erﬂﬁk@le#e“{i@e I@@b’@xq’@l}’ with Wamymm'é thyeshoid pbxm,etl)l@lsmgem evaluates
S I in_the

CAAS\ AR e85 SO b PO YA of ot s
pt}mesh@d;i; vhle far \Waxietyn.oflikewvipgnfent'MidilecVaload ﬁdaale only with the

e RBE RG5O bt B et e mica

mealak obhﬁhxadd)hﬁtheTﬂaﬁgd: By eélld aNiHehtifeshol Vidles for Mid omt Dynamic
conbi nati ons of the foregoing conponents to provi

concentrated antioxi dant sol utions. The present
invention allows preparation of solutions having high
concentrations of phenolic antioxidants, even in the
presence of metal chelating conpounds. The anount of
phenol i ¢ anti oxi dant present |n the concentrate

o ~ I



anti oxi dant and from about 0.5 to about 10 wei ght % of
a netal chelating conpound. In sonme enbodi nents of the

w@e@3aatsis nventi on, the antioxi dant concent r at BCT/US2007/004131
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conprises at |east about 22% of an anti oxi dant and
fromabout 0.5 to about 3 weight % of a netal
chel ati ng conpound. In sone enbodi nents of the present
i nvention, the antioxidant concentrate conprises from
about 15 to about 40 weight % of an anti oxi dant and
fromabout 0.5 to about 10 wei ght % optionallyabout
0.5 to about 5% of a netal chelating conpound while
oeldcebn ioff ghilesissld tvatues 1i0 HesdribedSn mhareadesail with wgpett to FIGURES 8
Eggg%enbodinents, the antioxidant solution is.readily
ble in biodiesel. Areadily mscible antioxi dant

sol utipér MSuBkRf Uhe hREAHSRAITY 2SQ5Rs SHED Gt SraltIe to be used in
all ows the solution to become dissolved into th

ivathagiag| thgitengs iof tqellsor e diger aelrels OFurmRett'| h@ or she enters the

Wigdhel #1se |té'tUe0£!;sb§1ateﬁetﬁdthl=: )’inﬁﬁt%)@b@low ﬂqeb%;m’dcﬁﬁ?' If the user
is determ ned by the | owm ng procedure. ear so

gielecki GYurabed" fha\allrtbre& qpémmwﬁbes thenvpdyesogntargd masbel Vahdated to,
Ofdr é?ﬁt(g%b&&%?e E%b%he%dlﬁﬁﬂlrﬁ %f\% if 'lélg i &.‘l\@gﬂ) ﬁ‘ﬁ value which is
particles or visible 1nternal ases i s store room

tierer lassuthen thor Makirhemstalzg hour s prior to the

experi s Qr f Lbe biodie

an ei gﬁ?l{] crgcnt t%nﬁs glagunceer a %:%?not )g:o rfag ﬁlactg lthn‘#})e background
Sftll eﬁklteapngeybf mtlrst otlallterghta@,y \thabystdin ﬁ&)groammlte)ﬁ petvent value based

ant dant. .sol.uti gn.to be tested I.s .t he dded an

L R o s BRI Sl Gpee of cells. Percent
smmecforw@gomcs td B\Rihteid th8elL BERRSN Thé niBEnuAf dle 4P maximum
fifth inversion the vial is_immed ately inspected

vt i $he yanggof (B isglectedrehs onl he; systemy aayosvadyatg @ef the values
O\ﬁntﬁﬂlaﬁ% BARAALALLIMin bidel RS HBtetRinRNY cHRPALATRIANRTS: the threshold

| ayer, suspended bodies or particles, haze, "or
PaBLRtstogdetennine dheabrrkerowgdtig! thepnily i thesigidcsaskrapge of cells. For
oLassi¥i @l td&?ueé%uﬁqb%héc&d' QR LR ?zl%n{ @ &7200, then a value with
add|t|onal ?lve times resence o separ at

Ra3e" wayk corwsped] d@dieb@dmee@() of thiwris mimqvahwz@i fcmrthe Minimum
n i.nner ..s

gt:hg%ghf\?is%(? B %@Woﬂbﬁﬁg\%ér Szlggé]lguteflmlm ﬂ{’ﬁ Zi‘% %aﬁle and any cells
shxalwng oalues lesotthdnr 8 did yssigredi the 8ime rbabk grdued €l asT that assigned to
agﬁence of all such indicators indicates within 10
'n¢%P§H5ns or less indicates that the conposition is

"r eadl I’}yerm:rﬂﬂe'b ldéffers nfrdioteeseit” il mhﬁomiioeﬁi’ﬂﬂdbmhfé percentages

th ection of conp ts,allo Lpre arat on of

HOBERE SRS BhPINFT | BATER AP SToey AT pyings 4as Byt glues contained
binqﬂe @81d, oflldrh Ghim ! 1R WRE tiRfir Sididafi6LoPFbditish mm ﬁ}e set of ordered
Thus, in_sone enbodlnents the invention provid

hEHBEE RIS RBRIRT PPEANEIENLIRI hFH §F Ites erderashoalyghestth percentile
SNBﬁﬁFﬁw@% b¥ %@ﬁﬁiﬂlﬁc&y réRkd@BEs oRe %ﬁx@ Jotﬂté?w%hm it. If a user

hi's aﬂgglcatlon 'surface active agents" means
rﬁﬂl%fé% cerie” and crivey 4 tean thecbel pt thred b poecentimwit be assigned

gﬁ%@s%cxdtg(?é&lo?n%% Qb lth sy BERY R]a%{lqﬁ}n%il&’l RJ &%pql)te a percentile

| east one roups taini
svalu¢ yhsedoen meaﬂxrmld: hamh snfd)fthemalucs mmtelnudl satthn: a¢lected range of

: %{lﬂ:r alth%%g?{e MED tcldrra ; e alfgf ?1% %?uea ei,raégg \ng 8?1“5 order them,

er f-aci ens meen
I arqimxﬁsthatm d)f&ﬁhh@&)ﬁi&iiﬁld@%&ﬂhﬁheﬁe sdt of ldtde&é@ valgks Wcompute a value

é cl ude f hﬁ¥ ci.ds, salts of fatty acjds (e.qg.

i5e on FitEara Y féﬁl&)cem‘!nﬁ?cbh Py X3rgplg; ’cfHBPfﬁ’ are ten ordered

aJ:eQEhﬂheS fifle 1180611 HIGRE be @I50tA Gl oréinfigs. Qf‘%ccﬁﬁféﬂlold point being
nonogl yceri des and di gl yceri des such as DI MODAN
K- A avail abl e from Dani sco Cultor USA, Inc. New
Century, Kansas), and ethoxylated |inear aIcohoIs
(e.g. TERG TOL 15-S series surfactants avail able from

DOW Chemi cal ). The type of solvent present in the
concentrated ant|OX|dant solutlon nay be selected from

_____ o " L ) .



(e.g. TBHQ and the choice of chelator is a carboxylic
acid (e.g. citric acid), glycol ethers (e.g. Ca-C 1

w@bkopcoboseg hers), al cohols (e.g. C2- 5 glycol ertBUSIP7/004131
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or amides (e.g. DWF) can be used in single sol vent

systens. I n sone enbodi nents in which the anti oxi dant

i s a nono-al kyl ated di phenol (e.g. TBHQ and the

choi ce of chelator is a carboxylic acid C -Cl15 glyco

ethers are used in single solvent systens. In sone

enmbodi ment s i'nvol vi ng nono-al ky} at ed di phenols and a

chel ator selected fromthe classes of citric acid

esvabraed sVinipalimtotiel valuafrowi therfifthsell . cthe\s@tlopérobatde, will be the

solve su s_ketones (e.g. C3-Cl4 ketones), esters
qegﬂﬂe%gkg 8 s,) or ethers (e.g. THF) are used

| n SI ngirallgpl"yeﬂhulsy&ﬂm a luses adeen€srd dofRilaSintd hBe Value input

phen c ant|OX|da is a diphenol npnoet e.
%* hE IBH%I"’&'F%%’ &svalps Bﬁdetg I forprRfiie 3 F‘Q?&qn& 25 the same as the
e$4186 $n tHRNGEIL el nsl»%véo h\fsﬁﬁulhss év:ghate@ ko @Et’%ﬁhn{eethg value to be
a C2-C1 gl ycol etﬁer) an anmi de, or an al cohol

tﬁ?é anisdibrsheld velve pRamarive ofthe oelldisneommarad to the determined
dinp bR V{HQQQI% h’fer CCQIQS Qorn%"éh’act:&‘alr@jfl ﬁtl%rer hy@Rnstruct a formula

am noal cohol he single sol vent
n¥sing- @eﬁmmeéle r@ferqnp@sr dbfethzeme)outmdes@nerange of selected cells),

RAMIE Ah3 o ORRARSARYL G 2RLEIE O] BAMALRRBIN, other types of

avaiuts mp:dl algmithmatmsyﬁeemedstoualhm al uses aoeassodiaidi areall yange with

Xllgkﬁﬁ) Phenollc anti oxi dant fromthe class of
t? ReRo rn?e g. pyrogallol) and citric acid, a single

sol venDrics asgp€ B0 ik Saleted foreath of ter tﬁre(eeth@:shﬁa folfits of interest, a

al.ycol . et her des ..0. ).. In's
h%%%ﬁfgﬁ% 52%3%&5%&@ O% Wé‘ﬁ@nﬁﬂw FESIegEP Ut 1 Lgsipoted, a user may
efft@ast Withahé wﬁa@alfdnnatr@rﬁma@d & Spplyanto ke &@é&@d %11 e of cells.
from ket ones i@ . C3-Cl4 ketones), esters (e.g.
eBeire 25ceptine de,eoramand ghe pygtym may walidatethsoaives m@red in order to
t BupO P fid MRt IR V&l ' t
de Pees Fahr enhei t ggL%é%é%ﬁ?ﬁggmﬁggﬁ%oﬁg%ﬁﬁ%%thagléqgmthmlﬂw
umpEgeg- §5ch Yhlidatiarmpy nat:b@np$suldhemtll fater, however, if values
c RV
SO B RS SELYB AR g on o more o e
cﬁﬁpﬁ@kivdnemaV|ng t he desired flashp0|nt Achi evi ng

B'r gge?]?é tﬁ‘ﬁg ftllnjegl¥01? ﬁlh?a eoé.rlgofat\%ﬁ Is?r)éle g)gvlntn%éﬁi:eﬁt ﬁodmula the system may
mfslndahn thiat thei Mxmmm eslak ialkds thah lilesklidsing vanbgwehidl & less than the

rees Fa ren f the advant ages of sone
R BT G B e et SreBies e o B HAREh Bt A ARAT formulas, the
t hﬁstcﬁﬁ nmsnbﬂ wllidate (J erSurdl0RS tHOMifhReh Rhahdtie lé’s@C{han the Midpoint
arat ?!: altéle at cold terrperatures (e.g. -

D@ Pee¥ s than XIMmcRige Vﬁén‘flgen {hgo conditions are

Ceovleditd ﬁﬁﬁ)p@@bﬂléﬁ( b 8 baxRbiduh@F1 ﬁiafﬁe seret:téarrahg%fléam and the
specific functional additives, such as col

e T PREOUTFTS @ndeganesnhere the Minirym ygke i 1§ grwmfthm the Mldpomt
agily ; Y

PS8 MEBER L Bhr 0 QOMIEH s or whecin
pMidpeint valuehie grertee thanathedMesimmovelen| the ctysteal ynaynrearrange the

oo BRAT s AR bier o PO SRBRE Kbl valtes are aymamic

samdk eeaﬂuat&i soeht that shie Mﬂ\ﬁiduinl valae,aMidias @Blue, and Maximum value

coI e moynt . of from about 0.1 to about

gk S0 YR BB ehE St RO TBRETR Saher g dent 10 the
SMmirmﬂm vdlile, SS0MEs @l OdidpBiiit Svall, Q@dSe! isi heUSRHiASmaalue. The
ester solvent in the antioxidant concentrate
solutions. In some enbodi nents, the concentrate
sol ution conprises fromabout 15 to about 40 wei ght %
and optionally fromabout 15 to about 25 wei ght % of
an antioxidant; fromabout 5 to about 30 wei ght % and
optlonally fron1about 5 to about 15 MEIght % of a

o g, ~ A a o g, P R n 7
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antioxidant in a solvent containing one or nore
conpounds. A second solution is prepared containing a

woregoalioisel at i ng conmpound i n one or nore sol vePtT/US2007/004131

conmpounds. Then a predeterm ned anmount of the second
solution is added to the first solution to give a

third or final solution having the desired anmounts of

t he anti oxi dant and nmetal chelating conmpound in a

solution matrix. Optionally, the first or second

solution, or both solutions, age combined with

addi tional sol vent conpounds prior to mxing wth each
Wabkgrouhd fiiDaSoeiattdtvitR dash threstedldlpoditainay iond gnayo ApoObE dearranged
is first dissolved in a solvent containing one or nore
AGAPIINEYS to nake a first solution. One or nore

addi t i gadkiofilyy, ei!ﬁttwﬁ(lfmléfkﬁ ﬁyﬁaﬁnﬁ: harespeideshltéy é\hﬁuate to the same
first solution to forma solvent matri x havin

nelug, itoRay he serpiteshietite backeroroe &1 assedigted avaweﬁbe higher threshold
rﬁ)tlﬁt' i¥ apg &0l %Bﬁ’ﬂairﬁn%ﬁie‘ %éj aRfternati f&lg! eﬂe%?st&ﬁemay notify the

solvent matrix to formt final concentrated sol ution
heser arefl eltew dles nsas do alteuthedhisshold evalires japd{og necifihwhich background

Jg conpound in a solution matrix.In sone

gﬁ%%&f%&%&ghéthe nmetal chel ating conpound is added to
a sol v@nte ¢ vamake fernsablisiappdied, ﬂilalem;gr@angftsdoam varesianrthe selected
ded to.the _sq ion

:crg).rrl% 8| ﬁglqsﬁec%r 18 dthe aﬁe og% PIa 1 esﬁgﬁiﬁ 8%8 eé ﬁFll(S) on which the
iﬂ‘lﬁdshdldde‘miyathm iy ddedde rmayadusdicie tthahattihg toebdaghdated in some

produces any of th conpounds of the present, "
SORETERS THOS VBRSOHIIRBAT S0 oFEOME £l S5% nigWest walye" then all
ef@hﬁhttﬁ]grme@@@nmmusiddjm Bbrdptiatddy e IGRéEwisBY BHN Sddilidnal cell is
some enbodi ments, the_ conponents are m scible at room

t BAptadanty the ERSS sﬁeelémbmawhe%ge the neggeniRges. percentiles, formulas,

3&9 r QREIngRe bseigab eQQlﬁa@:rada‘?Ho%mQ y 4d)8stRhe SH&’ und fills applied to
solutions to achieve conplete dissolation of

s@lemltgel‘#opﬂe solvent. In sonme enbodi nents, the

sol vengy t t { .aboy

1000C and opt 1 on&eﬂq?}s?ae r@H%’eﬁ A %L@IGE%%&#?Z%{@% hta bar style
cwpbh forgaginEheDatahens nay tel ctwm@ubwﬁies célisednd can provide a visual
I cue f;g’? lu'éérg NS cg.glh g%%}‘%?d S}U[lllegfvaﬁue% i P PEH at Sliq e da%a bars within

one an concentrate solution
peaeh el hmﬂentlmgthaﬂhangs detehminat thased iosisther vdlad tiy theicell and the

te i nc bIOd e ti onal dditi qQn ]
bR Pl D bt o Rl ot sRUBerErfOAL nd Rl contain the
psisREt barevedﬁ¢spendmgeofwelva¢\wm§rhd i QBsﬁé@ﬁ{'ﬁKnSCéllﬁm and Al3

0, 001 t ht % based on the wei
c%*ﬁﬁo@?t?‘b?ﬁ“ rSa?P%‘??PPB‘%P&éﬂt‘ "ctﬁﬁb‘%ﬁ?? and 28 grnertinelys Although

1@ RELEABhoWH AR At ABslafSasPb&iRR EliRk WAt lea%u@gramem other
phenol i c antioxidant that 1s greater than about

piPEs opdatarhars My bpgisplaved iselvdingntdid basnt 'zsarthmeattems and so
PfgGent invention, the fuel conposition contains from

0.001 to 1 weight % of the antioxidant concentrate

sol uti &hagdisien, aithqueh hesizgital gtata herscarapleséribeagnherenother types of

HBW' LIRS 91{ célr Sg%egsrggg b'envysgﬁt E&qf h%‘ngg /2 Heéspﬁct modified

co osi ti'on contal ns 47Wel
ad¢penstinganionciheclormataydus fouthearellb aBpainples tnimey inelugleta pie with an

osi t.ion
conRRE AR B ieeoa PO ERE T S0y hf, LBt data bar
pmg&wﬁﬂhbmeﬁWlthXﬂhdafﬁckmoum&Iighhatulng d&30fibed above, such that the
epbodi nents t ted si tjon contains petween . .
o B eAing S oL e h s e SR GBIThE SarRe PRI akcLgr bossibly using 2
WBif@iint fhiin QB0 MYha) k&1 the 88¢ QSbLOMRASHHihOthe length of 2
contai ns between about 30 and about 200 ppm phenolic -

"ab# oxi dant by wei ght. The invention further provides

fuel conpositions that contain blends of treated

bi odi esel and at | east one other burnable fuel source.
The treated biodi esel contains the anti oxi dant
concentrate solutlon as descrlbed |n the precedlng

T .



60 ppm netal chel ati ng conpound by weight. In sone
enbodi nents, the treated conposition contains between

w@bwato3125 and about 20 ppm netal chel ati ng ceepUs2vd7/004131
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by weight. In sone enbodi nents, the treated

conposition contains between about 1.5 and about 10

ppm netal chel ati ng conpound by wei ght. Any ofthe

anti oxi dant concentrate sol utions of the present

invention may be used in this nethod. The present

invention is illustrated in greater detail by the

specific exanples presented below It is to be

under SFIGHARERE depieseare xgn| dislogAo?2 i withi sthieli iaveser may specify the

enbodi nents and. e _not | tend to ti of _th
ARREEEOr Boreriable sototar o0t & EifecDieq Mt At Bare have been
Welddtdd hahs CopaanRe)1€a03 et tﬂé thfi€e aFpesIemic mrums provides two
AU parts andréercent ages in the-exanples are on

vibrgheldsasthoriss) Bas' #ichekopasst Bemt cBalesAfperableg geisar to set the

Mo¥hb ?ﬁ)e§ 205 ainQ| Mumrﬂag vl bePussiPMhen e%fu%'tm the thresholds.
chel ati'ng conpounds and sol vents were pr epar ed I

coHbBIea0TD n%lev\élra@ao redpusetheatserowmpraplly atal rthe color or hatching

ARk t 2 us e t d

pr epg g?i?o% M‘ngﬁ’tsr ffag%“ggl d%fr‘ e%3% erm?l %ﬁtegfnﬁl the vanable format

dmmnn@lxd came formfof input yatidaioplremobé pedormasixi dant used

and .y C i .

o0 . HRIOKE S0 RS b TR0 R AR SARAN Wi v

tfmernﬁitmgl konposiyt bo assobi%rt@bwﬂlbdsabsdts jorfi vt Tod: wmteursﬁ vajues associated
sol ve nal e vessel Chel a

VR ufc, Eet o tioshit Rt * TS Y S5 dn SRR P wHES tobe] Hve, or more.

aHbie0 pledivbhs have Heashisweet by Br@pgiatéloddld e indididuuocells within

| e vessel r was first

3%&%‘?&? ‘ieHgém gg?ﬁd o asSIEp ell‘g’él‘?f’ﬁleesaddl tion of

Sol VenFI(ZUR!IB”’ﬁE“c@bﬁJté/ aleh;'ﬂﬁWﬁdlo?)SOQh@ﬁﬁ'Wﬁich a user may specrfy the
antioxjdant. "Prep Mode" 3 involved usi ngotvvo sol ven

StheesBRAld yalseIof eeriablsr faEmst HPF $ellgiaogeP0bd The aFormat Style 503
merédeé@f&fce?praugetsoi @rié*islaeéemo@mgarfhw ety géleéthaﬁ. n Set and
phenol i ¢ antioxidant was added. ep e 4 i nvolved
uaily) valne rargey SAY @ndndalmbowe@s;éﬂé focr:e@ih@tfdhe wayps. For each icon in
djrssgl v I e egolj ¢
a{nht%l %itd gﬁt% P\f\:/aﬁg agsg{:lrra;tc té‘?\}’xgré"z‘so eg)qlid(n% lgvle>ht > <)l" r?nd select an
Vesdwitiop. typhof Shipartard "Petoent,d hBerfscmde Ves s®osmiladndn 2his fashion,
e th ned ol ved u ng thre
Skt SR BhAS oL PR e P SR ISP adogran fodule can
Setaheé the sé]ebﬂedvmdgdsy)faxéds tHaséds onfthSahreshdld2valines and display the
(in no artlc lar _order,,..a i mredi af el ter one
e ie e, fn°r AT, mer e ot e die maRrable a user to
f ﬁioﬂtfgxleﬁie fooh\sefiE 512, @n@verse ﬂFérle@n betie's 18, iVl Maeda cell s value and
thr ee Sﬂi eln% and ope vessel ghe ator. was _di ssol v
fntridig SASSVRA 1opng. gt Siarissed a‘s%‘revéfh@ﬁe@vr\lueﬂon type 505
tr&ew@d&ﬁ% veOlHeodd! bFMeicahfley % SREPRERAPVEIuate téle cells and

antioxidant. "Prep Mdde" 7 involved t'hree sol ventsan
tRXS’VV@s%%R%P“t@rQFﬁ%Wd alye g5 g selected viahtea i xture of

Sol vengrduits SUpe0E a2r Qge %?Sc%fié 681 HRERR Gsing 2-color scale style

anti oxi dant was dissolved in Solvent 3 in Vesse 2c

Theriablw feonsitingns The 3/eelon| scaleadepivieds slorles vier et seame fashion as
did

B U565 OB 6p aepis

c ambipua tiabegs 6 0Zwithomieidh di uﬂrelnmhy ispmdlf},d!he (phfﬂr@dtﬂfs&bf a variable format

“Pr de" 8 j.nv ing.a sin vent

sF‘ﬁ 8N ENES 601012" %‘F Ofn e"r%lf 13'058 @l‘érﬂg :W@r%esmbed for
atidexdcdler §date, siod &ﬁmenmmgahehackafﬂaaﬁld@aﬁh er

(essentially simultaneously). In the above "Prep Mde"
descriptions, addition of one conponent imedi ately

after the other neans that tine was not taken to

assure conpl ete dissolution of the conmpound added

first. Sanples 1-15 were prepared in anbient

atnDsphere Exanples 16 and up were prepared under a

— o e o o




presence of any separate phase | ayer, suspended bodies
or particles, haze, or globules of liquid adhering to

wo b@7itenses surface of glass vial after 10 i nvePGI/OS®07/004131
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i ndicates that the solution was not "readily m scible"

i n biodiesel. The absence of all such indicators

indicates within 10 inversions or |ess indicates that

the conposition was "readily m scible"™ in biodiesel.
Solutions that were readily mscible are indicated "Y"

under "Bi odiesel Mscible" in ?ble 2 if such

i ndi cators were absent after only five inversions. For

sol ut i E‘IGUR[E MY £ HotvidRart depicaih®h natRod fqarppbyihg afvainble format to

f|ve|n ent aft ere abpve five.a ) .
ud r%‘b%el §1 ‘bfﬁ E?Pn@dsz’?g V\g‘ie"rtm‘i‘eﬁ’ f &Res ﬂ%{;ms is received.
VRTERY, rae%ih:ﬂﬁéi fbx‘ﬂu{teéﬁh’ﬁﬁaﬁ&es rdudivedt ars&emz nqbﬁqbgs 302, 402, 502,
Sol utions that were not "readi Iy mscible

i mﬂ €4 prgseny examplastgioiisial @éﬁ@@%s hati raaY bw@i ta9fd the parameters,
T encﬁ%gg ?gé\gﬂmﬂ eSB8<Riatbd wathl 2 ¢ e 3Rt command. At

r-as C|f|ctest|nTa ]
i hl@pls a’iﬂésamhéyname thessholil valpes sr¢ detevmined cfpr the threshold points and

PSSk BN DA T SR i o

edimhaedli;terrmr@ﬂetdﬂtvmth msgecarto Eﬁ@tﬁlﬁ&&lay&d@omﬁt silale ﬁﬁ4 the range of
I ua t.i,es i.nf or tec

? % ﬂlﬁ{eglbe é) ré t}llj% ‘e’ e ?oa Oﬁg}) éeS(F aﬁace e ce a a'{z{e evaluated,
ofhel fairma&ﬁtg, c:M Bel abp]mi tc BadlDOd:lB bgaseldctia ubde fﬁhﬂa‘tt fBom a range of

gr.aphs orts t hat cal | ect [ nd/ or

OFGHA oo e s Rivatet: Bt Bl 703,86 8te5 706, changes in
Cﬂ{eofoimaﬁ%ﬂluﬁﬁbf BtHYE chih@8ab the ridiR SOsHIBENad¥éduire updates to cell
visual i zati on has al so included the use of conditional
f M i ng i n spreadsheets, which frequently serve as
recept g¢GERWE ik aVadpt d’iagﬁﬁl'gf i &3kt Qﬁf@@ﬁ&lkjr@/am%on routine for
enabl ed users to m)dlbé he | ook of data 1 n place,
cn‘aﬁgatm diearnisplseshalds a1d Ayimicdiatshels walieheasconting to one or

rge %Iohﬁngﬁé Sflth%& Cgétﬁt g%%ﬁﬁ%} Cﬁ&&%@g‘l&%dO lgc%ﬁns aqq)?ock 801 and

etermnin cts-a

-aat blloaln ge3.of sect@itﬂos df@lrange of @pls éavshived, AttrbéocdeEBOSs aahreshold type

W?Jg\c;cnl ggyeggglee%lrﬁoo a \%antaﬁf‘e %%Pat?rnlg%tg%nerg?ﬂdﬁr%ei ?pé)gled to the selected

vea:rfgemf ceﬂsa;cteeddmnéaelAs éizcxmsa!/amta& ﬂmtﬁreaﬁ@]ldetypé may be, but is not
conditjonally formatted
oPBIIaS. B Rt P SR ahet AT Sepe yalie, middic value, and
fﬁlirmini edA:teddcxsuﬁfltﬂ@ckA@7ar1d 1é\ddekaﬁﬁnaytvmmfwrca;lel threshold type is
rq ei ved far tln cgase on a_condition
e Thit 1S (GRerRec o Flcelsan DIGREAEL ot e Greshold type is

al"forﬁ‘iuﬂi od Sduahets diflpst réeaas tHae Bﬁgwb'@l‘i’é‘ué’éillth’ ‘?§put a formula
being within certain ranges have been sel ect ed.

t Wept CoH e sveheted toplataming the theasholdpsilye drlmrqcnve’ed éﬁ@@xla may be
0fan§ %esofiﬁ)]ﬁmfaoa{r{mﬁma&‘ hiliSe valu@s Q@ﬁt‘éin%ﬂllﬂ el @l Qﬂs mcl ded in the
when the value contaihed wthin each cell 1s eval uat dl
aselpeted gangst afeceHs.ccedle outside tha m@‘@e(olfmeﬂmcbrm}'f@mbmatlon thereof. In
C )

c Sl hbBBintent, e 20t el MYl W0 2k v dilfied i requested by the
t @setr\mcmsn lsbme Bossheas ﬂtﬂnthﬂttlsat atdidtbeonseB AL providé vilhes for use in
d t| o on, aﬂ% gbeval u@%éﬁ }8 TRUE, then the format
| s app deY PO G CESREE Wit Sﬁﬁal ed evaluates to
SALSE Ré"mlﬁé"fhb ﬂ@ﬁﬁ\fhaﬁ lbﬂ@CId mf7 lﬁiﬂ)ﬁ'ls @gtenﬁir@d%at?@é threshold type is
enpnst r t hat [ usef u condi ti onal
£ G harTl 2 anOgasion ok ) 1ot i deteapingst i iapag th treshold type is a

f @yfilhie (esBiold fyPBlothétGhin Ethiila. PO A€ B8rmined at decision block 811

Furt hernmore, a given range of cells is provi ded

DA A HERHOM DY 16 GHERRICo S48 roNBRABOY PEoREds i thsalynamic threshold
applied, certainly no nore than three conditions, each
provi di ng no nore than one possible format when

evaluating to TRUE. Additionally, the threshold val ues

used for evaluatlon are flxed These I|n1tat|ons

o g o . s r o



formatting a range of cells using variable formats is
provi ded. The conputer-inpl enented net hod i ncl udes

waledornoesgs a vari able format to be applied to aPCHO§®OT004131

cells. The defined variable format includes a

t hreshol d point having a threshold type. Additionally,

the threshold type utilizes a dynam c threshold val ue

as a value for the threshold type. The dynam c

threshol d value is determ ned based on the threshold

type and based on the val ues CKEéained in the range of

cel |l s. DESCRI PTI ON OF THE DRAW The foregoi ng

agpe R miHALoR @Nbl@ﬁtlh&l&saﬂﬁs&mﬂahﬂiy adltamlm&g‘els:cbﬁlﬁ lan@ as described

;‘g\é‘gg’t&?lag%ﬁi\ém Vlblléli ?%,%ggfnefg Lﬁ%&e& glé c?et%im%gf at decision
fbLiowd 1 that Bleaht@HoaSHE ishiot as}nammemt Blakes13 B value for the threshold

. conjunction with the acconpanyi ng draw ngs, wherein:
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FraRis receiegs] Hem tbefb‘ﬁ‘?ror art exanple of a range of
condi t k@faal,l ¥a1[,0r8BEddebL & iaﬁmk@m épaﬁéﬂﬂt@apmmi%ﬂc@u?&hold type

2 depicts a prior art exanple di al og
cdateliminatier sybrovtingBt3 hegs @emnaéeted;wgﬁesm Hl@ﬁk&lg iy is determined

r\%ﬁ&%ﬁﬁo he?g LS %\{)p i 15% HREAAIS B BE 95RbRdSHY ife selected range of
valrl a I ng accor n to one or nore
ecdilsdi Ifentssdeddmtihed pr depision blnpkr&l'/dhat thpeURE Riditional thresholds to

? ﬁ%%%%l?)ﬁ%& nf Lt dl Qge%lmggshto é)?% 8§0r | éggéu\%ieﬁowever, if it is

ag&ermiingd at @e&lmndﬁloﬁIDBH drdpanéraend socfdditimap tlesshwlds for which a

i nvention; FI GUR Lcts a.ra of. cel

f Brashold yalye iKgtod ? e‘g; mgdy 3k h@&.ﬁ?ﬁg@& dhg 8?4’?&6& (Heéls are evaluated
a6 &A% thel Qr&YABIdRN arfiiDihe Rpiadhetetliresheld VhRer Eeriackground fills
i nvention; FlIGURE 4B depicts an input dia

whssoRiated With srsh @EFéE?LﬂyPQ‘ﬁ%aﬁ?a?Hpé‘BpéOf@Fh‘as%{qcffﬁ cell based on the
pé{leﬁﬁﬁgcﬁ{ s Ak cﬂloéﬂ §3REh & Ap FOFePprdientafo Sreocﬂlsﬁﬁsr@d graphically to a
enbodi nents of the present invention; FlGURE

duprre {icgontangy80beorapletes 2f blogkBeéd usi Aig i con st yle

vari abl tid Coh O, t

enbodi rrPgﬁt S 0 { Qgﬂ%s@ngﬂaﬁvognt @éﬁa&?ﬁ %e@hold type determination
depbroutinaror dpuennmmg daresticldh vahies Hon dysemiontlyestpdds, fip accordance
the .variable for ttln [ €V . .
oty BB s me g e PR BB 1 0Briorhe The dBuipe 900 begins
| BYsokta0an andFl ABURCiHidh ddmikcd08 a deageinefiorcas Irsade as to whether the

f % ngft[}%cetgl{ﬁ?lﬂ%?&ys ol g(gt{%qsgvﬁble o %}gersbyglﬁ%,? é)rt' X)[lgdle value." Ifitis

em‘e%mm & da‘clstdiﬁbmleseatthatrme iiretvild Ej/ﬁRE'I-ﬁﬁhest value " "Middle
depicts an i nput dialo th a hls may S ty

t @lugar Praboavesh v alyes |aﬁgl%’§r zﬂﬂl efig CRYRIREEYS, iated tb identify the
a‘é‘éﬁr&{)‘nwmhg RO @ opﬁﬁfeevaﬂﬁ@o%fr@ﬁ&ﬁpﬁf if the delRfRNthreshold type is
i nventi on; is a flow di agram depictin

mé?weﬁ vabye, db?) |sy$tﬂr@ will syalagipecarly ofdhe selegterd zfﬁgé tyfidentify the cell
5&111‘353%%19 la\gegtoveﬁﬁ@ QElkéWfss MQQ%HBQ %e 1@9’M1ddle value" or

pr esent nvent 1 on; is a flow di agram of

dyi&hglnezst tvales'hdhel srysuqtn rw;llf GYal‘aE}Splf!}aniflmWBS to identify the cell

L0 g,%aQO' gghé friflarea af%&f mggéééﬁtaﬁggggesg%{fgﬁw R 168 vatues contained

9 mshease‘lécxmlchlagr am of a dynam c threshold type

iy esnot quiscgrairniid FAsie ) Aot 207 g ARG dsnplg g ot Highest

Va)dis,'aGe ONidate elueTethes tHErd@/nBlliﬁiimdhrﬁﬁﬁilﬁ tOhe ti:h%:ther "Percent" or
pr resent invention.. DETAlLED DESCRI PTI, gr mat s need
notPSKENEIEs| Ak geflsﬂgp ﬁ’é"c&frﬁ > YiRgEelgrmingdayhether a computed percent or

deﬁe@éé’ﬂtﬁ@{rél\ﬂ@ 1§ RV Provided st enckhresBbId VaQidTBf $t i8 Iﬂ@iehﬁﬂ)ed at decision
can varé7 dependi ng upon an associ ated value (e.g

vehlgek P tﬂh?é % EPIPPied R Frgent RERATRTNY KYBE lﬁd}Or‘réPsbe prOVlded as the
whi ch may be nore neaningful to a user. Formats may be
applied to a range of cells, where a fornmat value is

determ ned for each cell in the range, and one or nore

aspects of the format vary. based on the format vaI ue.

o o o " o - o



type and format of a background fill may be applied in
accordance with one or noreenbodi nents of the present

w0 pooenodsesr. For exanpl e, background fill may beCEHpsiovTeh4131
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usi ng varyi ng shades of colors. In one exanple, the
| onest val ue may be assigned the color red as the

background fill, the m ddl e value may be assi gned
yel |l ow as the background fill, and the hi ghest val ue
may be assigned green as the background fill. Al

cells wth values falling betwpgn those ranges may be
assigned a varyi ng shade of those colors as the )
biagdsBorNEIud, iak blde$e9 wthrésheldredpeistriesavedifrom e usere However, if

cel.l . FIGURE 3B depicts i.,abl e for iLnput dj al.: .
o3 dteron ok oo 0 praviy o g Bt el et hfvatuc i o
\é@é :p?(WiSecf, Qft "Gibclf 911 @he ElrbsHodd) @oind Oﬂefing Toesiderpdtis dletermined. As
ialog 302 may represent a portion of a lLarger, dialo
Veiseussed abq ey the thegshald Rointds dgpendgnt g ‘hﬁﬁglPF?egtF%mgf Style. For
S&ka@%ﬁif&ﬁc{‘%@er%@leﬁﬁl 4 Poratst StlB&fUSETo1BRBcAIBE (sek @O EBIGURE 4B)
C n

or at a variable format be applied, causing
athege argshese tloreshald papiis: "Minireyms dMidgopd.” and pMaxagum
The us i5k! tiy; APy hSB3r theireshold type for th
" 3- Col %gt ‘g%gﬁléibq%%{c%% 1gt1§|dgfe§1%3 s sel el{:tted, the 0. or e
afipedpld poit infRercdnoy e¥ tht thowshold e is gos PRercent,'t then the threshold
paraneters of..the yari,abl '
SRS Sitalnd PRt QB0 M 08k ShacEE e,
t Bibcklnastie! @ldcypbcdlsede toalastsd go identifiptlse pacedlle yalue appropriate
the range of .cells. This i er,m ned, by. using.the .
i AR B2t FoF KRR HARe ROPgopbPRp By i, the system
" MhY iR £y 305 Aalue M ROiNRI2011BP& Beratild forhy ivaluet oBBHeGelected cells. In
The "M ni num t ype  pul | down 305A yﬁﬁro ide thre holg. h d
t JiecxatBpleedbre FUBPIfGCHER SHEET Rt & et"&!“e'%ﬁ?ég? In the secon
}/glah' Q;viiil 134}'91%%&)&1,1 ‘perdeffifc nsi;ﬁilé'rﬁ‘l,s C@RItht&holdapéint is "Maximum,” the
e

ormula.™ - M dpoint type pulldown 305B qu provi de .
t Isysssmonay idepéify: ks $Ub persentilgi vadie athe sompuisd Yaue t bikewise, fora
. "Mi ¢ syst 1tify RE CANL at fhe 508 Plercentile.
"g%%%hﬁg¥$h#E§ Nﬁnggﬁﬁ?sﬁﬁggu g%ﬁﬁgggc na aprovidegmcalle_
t hr eshdHdweyare ithdi deterinmeiduati degisidrubloesto 18] thist 8¢ theeshold type is

"Hi,ghest, Val,ue, .5 Nunber, ", " Per non ' " '
gL YU 10 W RRE GTE B BRI, orent vl o
ushdlselevtet! Nhitebkold MoimtmuRdr éxungdéialf dhgtirashold lpeingis {'Bfmimum,"” the
w |l evaluate all of val ues_.in the sel ected,rapge

otsRie) By et it 1 OE e soueE Eade AR I the case
t hendrbrigs Raluds vial tHe stRetel! dillRuEhgdGlom' i GERY, thal Hevalue of "25%"
usabl e onl "Maxi munt thres

W th hold pojnt, the system o
PRS0 nbf g T holf RIS RSO PR RS BRY BERAEY the S0%
coptigd NRA the dospult @ dBreghol@evhmeas Likewidd! eFhled tvabhd point is
for Maxi mum_ Likewi se, for "Mddl e Value," usable only
wi ‘Bt K thipwisken mapidriby ghepb1*atvaluerns thg cenapyited threshold value.

eval uat @g.ARgk dyRARICHrtshoRELREES nhite bEbAdbRpYRlaUR block 905, 917,
contained 1n thé range of cells as the threshol d val ue

f ovr M9 i neccivey markledke? @ tthen a7 2pplieds 196 the \thragkald) alues for the
de [ ' r Y e : a

OB ORhRurRIpELEL, M K ptlrb tuf) QR Bl 1o e
t hdysingt threstidlé evauidorusatne RO EEIGIIRE®). t he range of

cells. Lf the user selects "Nunmber.. .he or she enters.

Che. & hr SSiira=ba thoveo tcd gt deate's eRles iy GloRlgfcatly change
beinavespdite Pk CHaYMR in Ickll vaRies 5£theseleezdscelblaferespdiie to a change in
all three columms, then the values entered may

e .
valtiedangrot 55l ectest celza for eXamapleyp 45T TARY ERRR e yabifin @ cell such that

VaiHdeewb vAIBS $s hRaw 1bRestM RO tthy Alnde, IMRivERabIS fbimatting applied to
turn less than the Maxi mum val ue. For "Percent," the

usthosergplle imdndes pdhreahnld itype 9§ dAVESE VRUCh thegorresponding threshold
background fill of the range of cells. Alternatively, .
the system may conpute a percent val ue based on the
threshol d point and the val ues contained in the

sel ected range of cells. Percent val ues correspond to

I .



using functions, cell references (within or outside
the range of selected cells), operators, and so forth

W0 e00anedsve at a threshol d val ue. As not ed aboveCT/U81veT/004131

10

types of values and algorithns may be used to allow a

user to associate a cell range with particul ar

formats. Once a type 305 is selected for each of the

three threshold points of interest, a threshold val ue

307 evaluated or entered, and a background fil

selected, a user may interact ygth the variable format
command to apply it to the selected range of cells.

Beuflger wila(txeeqtbtdangcall}eadjummm;e tehe levest eriugegontaiheédit the range of

e ATl rondhs® it e LMo fabelf il B Bvatuation

td¥ane bélectb@ el i¥ updhied anSuled fovidkithatis @ﬁplﬁﬁﬂytortﬁé réifge of cells based
possible until |ater, however, if values are not

i SbEnEE R Weshold paljes-when a formula is used as

one Ongﬁﬁ'ﬁn%’Ea&@f‘o FIRYERRE, ¢h ¥3p&RR-to kbcdiRbg laltiRg chja cell value
val ues are he sanme type, except fornula,

sipsa epleetag rongs @hcells, EtingRepause itoripsyEng e Faangssis the number of
thaRtd &1l ﬂ%or'oﬂgmé/ @b@' n&‘é&h QFlaloék 865 Fof ﬁ\%r}aﬁg@ of cells that include
Maxi mum val ue res val ues are of ed
tthpehange. al batatdutihe mnnhws to Werrwgtoemtrm?clhﬁﬁ \ﬁhbnetmtdemamwally

}\fdalg%%#[tﬁe hpﬁéém}cn | cly*% éljﬁghsft r{gﬁﬁ%&%ﬁ%&ﬁl& qisd)éa}yed results.

Howev ethwmlmslrhnevecmblodxmnss leave tevalilatteked ard described, it will be
n e ,hack nd fill, to th l,ect ed ..
PRt A Ranb e RSOt et st e s Bl ol rom the spii
wiey opbef Merinventional ue is greater than the M dpoint
val ue, where the Mninmumvalue is greater than the
Maxi mum val ue, or wherein the Mdpoint value is
greater than the Maxi num val ue, the system may
rearrange the threshold values in ascending order. For
exanple, if the threshold val ues are dynam c and
eval uate such that the M ninmum val ue, M dpoi nt val ue,
and Maxi mum val ue are 500, 10, and 50, respectively,
the system may rearrarige the values so that 10 is the
M ni rum val ue, 50 is the M dpoint value, and 500 is
t he Maxi mum val ue. Thebackground fill associated wth
each threshol d point may or may not be rearranged
accordingly. Additionally, if two or nore dynamc
threshol d val ues evaluate to the sane value, it may be
speci fied that the background fill associated with the
hi gher threshold point is applied to cells containing
the value. Alternatively, the systemmy notify the
user and allow the user to alter the threshold val ues
and/ or specify which background fill is to be applied.
Once a variable format is applied, making changes to
the values in the selected range of cells, or in the
case of Fornula thresholds, any other cell(s) on which
the threshold evaluation is based, nay cause the
formatting to be updated in some enbodi nents. If a
val ue changes to becone the new "l owest val ue," then
all formatting may dynam cal |y adjust appropriately.
Li kew se, if an additional cell is inserted into the
range of cells, it may change the percentages,
percentiles, fornulas, etc. causing the systemto
eval uate and possi bly adjust the background fills
applied to the range of cells. FIGURE 4A depicts a
range of cells 401 formatted using data bar style
vari able formatting. Data bars may be depicted within
cells and can provide a visual cue for users,
indicating larger and smaller values in the range. The
data bars within each cell have a length that is
det erm ned based on the value in the cell and the
thresholds applled to the range of cells. For exanpl e,



FI GURE 5B depicts an input dialog 502 with which a
user may specify the threshold values of a variable
wo ooomaeosior cel |l range 501. The Format Styl e 5PGI/US2007/004131
sel ected for cell range 501 is Icon Sets, allow ng the
user to select an Icon Set and apply val ue ranges 507
and eval uation type 505 for each of the icons. For
each icon in the set, a user can assign a conparison
operator (e.g., > >, <, <), and select an evaluation
type of "Nunmber," "Percent,"” "Percentile," or
"Formula.” In this fashion, the user assigns ranges of
t hreshol d val ues to each i catL.ABMS a program nodul e
can evgl uate the sel ected range of, .cells sed on the ..
Chr e DRl CuBpRRRerinaT fiedhri e MES 6P EraLae PR or privilege
| ig@mhimAddid dcmrd aagphéwis of the dialog may enable a
user to nodify the icon style 5 11, to reverse the
icon order 513, and to hide a.cell's value and on
di spl a} t he HetBPHehHEHdpRS madiem haying computg PXeHipRle components
| for tddeerAMAing ad yrafhit tAshéld valudiefor Glae@bleOfdimaltigy eehge of cells,
or "Percentile," the system may eval uate the cells and
pYBURHRNZE conput ed threshol d val ue as a sel ected
val ue. ; R348k @nttiPédihmaRd 'BRPBnEhH: ERI7, 8761?2]maintaining a variable

formatted using 2-color scale style varia

f rwat for sgpliqaiento dt mnss ehrdlsdéBikt ed works in the

same f ' = c v t 1

o o SRS SRS A BRI AR e et i
i mpymangiicghregh@d¥alve; bndvhi ch a user may specify the

par anet er s_of var i abl.e for nat el,l. range 601.

o " oh S8R, ARl Ve AP Her) Cfod dPEnsgSaYe Ve for use s
de denidnhiedhfesholdhahd; &eHetdin Sieavatye ishietethiihel Ro@evadaistgntained in a
the | ack .of a _m dpoint input.FIGURE 7 is a flowchart
dB%F%FYﬁécgu%Gthd for applying a variable format to a

range of cells. Initially, at step 701, the selection

of a range @fhec _ebir@utas-_reakablev actdiddaxéef Caai_\naﬂj atthegein the dynamic
e RN T
| Bé1RH286@6n tHtodelsvtod ilh?eslhsmzf)@ arikEbadedOnRACGHFHROS of the values.
threshold points, and threshold types, associated with

a variagble fqQrmat commandg. At Q| ock . 703, any, dypam c

threshdlt d vl TR Fed B ot _ﬁ?@rrt ﬁr%gﬁéndthe threshold type
PeHabhiliaddth dyH265B @dsHol® 08lus o LLbREsti VAl Wrddhaldagpe (305A); and
Det erm nati.on_of dynam c threshold val ues is_ discussed

i n nmor &TEta; thewflytnigsihersholds valpeUredstemingd go bg a lowest value
St&RaiAld in IS ILAMEE oPEeIR]BHP). i s eval uated based on the
variabl e format applied. Once the cells are eval uated,

the formatting can be applied to each cel

( : by .
sel ect Png t RS PRt cT TeafTRle medgen of Glairhdd ‘é’gﬁﬁg’e@‘edhresmld type
t Byt BN A4 daTmie ShiebRd18 VaRE 8¢la Pt Pediud BRestdid 8p8R305C); and
706, changes in the format val ues or other changés to
the raNgeren el dyamig theashpldevalpads eletermined [to be a highest value
f ebhBined il e ffEr ity 8 Geifs!(@Widi agram of a dynam c
t hreshol d eval uation routi ne for eval uating dynam c
t hreshal ds and dynam c threshol d val ues, according to
one or Snor e ErpRmpRERALEeadeble medpima é filainnlevwbersin therreshold type
r‘ .
o P R S T ncth Dt 10 Mol fRFCR Gl ypfp ane
805, awheréghthleddynamaict threshnkl vhiuesikodaderpaned tof bexa middle value

variabl e.farmattin oqrqg to be applied to the
s§§@%$§§1?aﬁﬁgug?“§gff%si 8H’merm’ned. As di scussed

above, the threshold type may be, but is not limted
to, nunber, percent, percentile, highest value, | owest
val ue, mddl e value, and fornula. At decision block
807, it is determ ned whether the threshold type is
“formula." If it is determi ned at decision bl ock 807
that the threshold type is "forrmula,” a fornmula entry
dialog is provided that allows the user to input a

. I T




dynam c threshold type is "Lowest value," "Hi ghest

value," or "Mddle value." If it is determ ned at
waele®7806m8 bl ock 903 that the threshold type i SPCHUWOT004131
value,"” "M ddle value," or "Lowest value," at block

905 the selected cells are evaluated to identify the
cell containing the appropriate value. For exanple, if
the selected threshold type is | owest val ue, the
systemw || evaluate each of the selected cells to
identify the cell containing t Iomest val ue.
Likemﬁse if the threshold type is "Mddle val ue" or
"Hi ghest valtue ,contﬂaeer&ysada@te ideiiune vAClHinel , twiersial te tiedshold type

cells to identify th cont i nin dd| ue
othahpiifizes @ DarGEC ﬂ\’%‘i‘ﬁg"c‘(‘t Yol ‘th %Pt?gl?}g] i 0SB

cont ai gdrdif tﬂeh@yn%ﬁhg atrechot&Vhise id ﬁetbt&mhéd debendens dalue between
at deci sion bl ock 903 that the threshold tygg IS no

&mgh@sqm valugdn thepluralityaf esleinde maximemm vhedy ﬂé"rﬁ‘é‘fﬂhty of cells
zhold type is either "Percent" or "Percentile." At
d cision block 907, it is determ ned whether a

conmput ed percent or percentile value is to be provided

a5 the 7t hr egislapmpsteiereadably mediiryof & barhgrom the threshold type

dggl ﬁhﬁfkisbi 0 thrbdiRlid 9160 P4 PELREE VR Me tRfeshold t%pe (405); and

percenti alue is not to be provided as thethres

val ue, witerdih tokdgoanig thissledfl yptheda datsrninedde bievernalre %ﬁwcted from
! . lurality of

bpl c;ﬂﬁr%%u]y ?ﬁd‘%‘é%eﬂs tl'fat J b&g?}?&lﬁtomélg@gael?%se%tﬁﬁngé(gg} the plurality o

I dath@ele(31YVvi ded, at block 9 11 the threshold poi nt

bei ng considered is determ ned. As discussed above,

the threshol S threshold t

Formmt Sy Fhd Igautasrﬁqw@ Al RACIERL 1 SGhERlPthe threshold type

Fearatilistsyd d!yrmimé 3h1€shaid vanalisi ng@eanethgeshOﬁl tRENB)

¢ &eggof%e rttanq;ﬁg dty%gﬁs hglatvaii R %eﬁn%th l%asgd Qn a cf'omputatlon of

| & pietiaedrhnrdomiedt hmihzémmﬁ iB@t’ﬁQhedphlyzﬂ&yfo@ cellh@01).

threshold point is "Percent." |f the threshold type is

not "Percent, " then the t

per corti | 6, The R RpieadRbETE e SRCiadn g sdheran dpg pruratity of
OlceR¢ RAlifyrevathdg thdiangk 0€kel®l 7, the selected cells are
evaluated to identify the percentile val ue appropriate

for the threghol For. ex reshol d.
poi nt 1191 Bitieiet SrfeterpStiamiperic bR G 3R isine:
that | SdéheryitHrage ofBEls @(ﬁ@tfoﬁ\hﬁtch al dy@amié thrbshold value (307) is
seI%cted ceIIs In the exanple, above, if there are
t é3 bedpeEPE¥diel I's, the val ue contained in the second
cel | widvanhénk hl%eZOzU’ﬁesp%Bﬁﬁﬁfeki' Bt MhdgRr by cellf tbhRlentify a value
t hreshol d is "Maximum " the systemmay identify
t Heatglyng aﬁgteéwfﬂ type tﬁapurémagt ©he #ded val ue.
Li kew Ss%lectlﬁg et ﬁ%ﬁﬁh&d daRRi ¢ OfyndhddHiResholdSalue (307) for the
system may i1 dentify the value at t%% 50th percentile
FUhEﬁh@kiqweﬁip5)s deternined at decision block 913
that the threshold type is "Percent," at block 919 the
sel ect ef) cel Ific AnEmBYAHRYSsh (@ AR ha &Sﬁlﬁﬁﬁ@tthreshold value is
val ue for the selected threshol’d point. For exanp
i fdetavminest ingRenomspin mehangeivaniatgraontaings inythe eangwf cells (301).
determ ne the 25%value as the conputed threshold
value. {3 t h?hg %ethwﬁesp dlstﬂhml uﬁéraum thd edﬁﬁhﬁettﬁttshom value is
cells range fromO to en a val ue of ™25% woul
bedewmmetd msndmeémelcuatmﬂ inta nunbeyiod sellyeortainpd in the range of cells
é eﬂtnay identify the 50% val ue as the conputed

esfiold value. Likewise, if the threshold point is
"Maxi mum " the systemmay identify the 75% val ue as
the computed threshold value. After the dynamc
t hreshol d val ues have been conputed at bl ock 905, 917,
or 919, or received at block 909, they are applied as
the threshold values for the threshold point at bl ock
921 At block 923 subroutlne 900 returns control to
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2. The conputer-readable nediumof Caim1, wherein
the dynam c threshold value is determ ned by
wearnensisig val ues contained in the plurality PET/USI087/004131
cells based on the selected threshold type and based
on a conparison of the values. 3. The
conput er-readabl e nediumof Claim1l, wherein the
threshold type that utilizes a dynam c threshold val ue
is a Lowest value threshold type (305A); and wherein
the dynam c threshold value is ?eternined to be a
| owest value contained in the plurality of cells
(301).1%. Tirge Gasthod of Oleadbh|vehereidi thendgharficathreshold value is used
wherejn the threshol d t t hat u |zes a d 1,C ‘
tWreyahgting %‘(Ia‘{}éb‘ieg"ﬁ“ﬁ (5@55 bséfpa@ “ﬂ@%ﬁ%‘ﬁfy %qffgh&
(305C); and wherein the dynamic threshold value is
det er mped taecbgethddi ghelhiny 20 Usvhesih ad fetnatn (3033 is applied to a

plurality of cells (301). 5. The, ¢ ter-readab
relrabiy of ceisantainedicie rangerRs SEfiF BERGIOT YRS GoRiined in the range

bt delig %ﬁn@a&m@%é viIiE 880 Fmimlid tréshodd M1dell e val ue
threshol d type; and wherein the dynam c threshold

value is determned to_b ddl e value contained in
Uhe ol bal | thpeometia of Gt o, “hle et op- feauanrie threshold
NBalhm RitmMiRe383) Whaeprédtd muiatnwehﬂieqaﬁg@ef ddmat

utilizes a dynam ¢ threshold value is a Percent

threshold type (305B); and wherein t
thr eshabd AL GEPEIRSPERHSIL TEGd (9 GOVt p genee of cells (301)

bﬁ&xﬁ@@%@ol&”ﬂﬂl‘nﬁﬁiﬁ(ﬁk%eh&tﬁ&!ﬁccﬁﬁﬁﬁﬁh gty of cells and
a maxi mum val ue in_the plurallty of cells (301)

The cospliniae- # exgiabice formst URPSY tibsi applicc raemgwef cells (301),
F%@ﬁe@? sk b 18 P ditihd1hd&Sa thrlbHOdTHE r&%eﬁigoi Ehr¥HoUE type(305);
is a ercen e val ue threshold type (405);

waed ei n t he dynan1c threshold value is detern1ned to

b I Gt

o QUL B AN L BB eshold e

plurality of data cells (301). 8. The

corrput dr’/v r e attebtemputdi-implemetdiedimethod wif éflaiim 1 §,hwherein the dynamic
I

t hm% unc Iﬁ% ﬁ??ﬁgﬁﬁwg{l EL% 4%h &1@%% eal‘rfneéd“mﬁé‘ Pela‘%e % cé'l‘ifs

threshold value is detern1ned based on conputatlon
of a prldvi debhd mmputghlmwgtneutqdl methed MIQJ@ISH {1 7.ovwhemgin the dynamic

el 8 allp if e e ead R EAESROB BT S

dlfferent than the range of ceIIs 10. A nethod for ]
det er rri1r9i ng Bhﬁymnv@r-ﬂhpmhﬂl mgthgd ofcElpnilé; mlerein the variable

' %1% to 3 g8y c&r?thin%d (30h: &R \gg c%hs %agé/d“%H‘ the dynamic

t hres va ue (307) is to be deter eval uati ng

t Werestzdld evglusomdathrestioldrtyp & @nd appjeesof baskigraumdofill denreseiiative of the
a6¥ hgg &Htchlng a threshol d type requirenment (305,

3 @' And selecting the identified value as a dynam c .
threshol d value (307) for the threshold type (305).

11. Th eZmet hBe opm@hiter-impEmentesy wiethot g (dlyhadﬁcwherein the dynamic

thyesh alue hs d 1 e m RIS ol €.
| R0 St Fotey PR A RETAES e GRORRlsR 48 £ HRRE im the range
Thet caitd biodclafngeliaitiie dueswivetanead intke emparifeelidir eshol d
value is determned in response to a change in a
nunber of cells contained in the range of cells
(301).13. The nethod of C aim 10, wherein the dynamc
threshold value is used in evaluating a variable
format (305) to be applied to the range of cells. 14.
The nethod of Caim 10, wherein a format (303) is
applied to a plurality of cells contained in the range
of cells based on values contained in the range of
cells conpared to the value of the dynamc threshold
val ue. 15. The nethod of O aim 10, wherein based on
the dynam c threshold value, a formatting (303) is
applled to a plurallty of the ‘range of ceIIs 16. A
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