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METHOD OF ASSAYI NG A HYDROCARBON- CONTAI NI NG FEEDSTOCK
This invention clains the benefit of U S. Provisional

weoeavmrs405ppl i cati on No. 60/61 1,050 filed on Seprastms/ 033247
17, 2004 and U.S. Provisional Patent Application No.

SRR ASSAYIAE PR bt ORGSR GE

generally relates to a nethod of obtaining a

?22 ﬁré‘{mogﬁt 'Ig t\ﬁha a% Iﬂ%d g%ng%{tdéfog% r%‘é%%f"ggkeﬁﬁ r{}Jophca‘uon No.

60/61 1050 fledtorsSeptanhber 67 c200dcareht S. fRrovisibnal Ratdnt Application No.

i 0f 0 i gn the fe k. Brief Description of
6%{%{)@%]?@%%@6@?*:’% ﬁg}bggar bon- cont ai ni ng f eedst ock

such as crude oil is a conplex mxture of hydrocarbons

and heteroatom c organi c conpounds havi ng varyi ng

mol ecul ar wei ght BAGKEGRIIND ORTHEINVENTION sel domi s

used in the formobtained froma well; instead, it is
typically converted into a wi de range of usable fuels

Fild of tifePDiBEIR8LIcON Of physical and chemi cal processes,
col lLectively known as refini n%h Crude qils var i

wi, del y
i n t'heidisclogdre SeRyabnEleias e @ e %‘%Ofeﬁ%?'@'&'rﬁé’ﬂﬁ”é\“atwe assay of a
hyd@ca®on- Sﬁitﬁﬁln@ mbﬂoalt swhasangtiedis, rﬁyﬁcghdew Eﬁfﬂ&gllrﬁﬁrmedlates, and
nvol vi roc contai n edst ocks siich as
b'?%‘?’“&?&?ﬁ}gfﬁﬁ’ﬂ@{“ﬁ@ r@ﬁn efﬁ}?e ﬁefeg?r gm tinmely and

accurate information concerning the cheni cal
conposi tion and physical and performance properties of
Brigf ¢ecription affRedated fechndiegdever, such information is

S' m ¥4ya+8@a¥@dnl | &bt da%} iy fdddStobi rgﬁcrpfasté?@deo Wi qbaé%?ﬁa@x mixture of

her ef ore negoti ating the purchase o
hVF’@P?rﬁ@WaW% Eﬂ@@é@ﬁ"%@?"'ﬁﬂ@%‘“’ﬁé @Wag ¥aryingj replpgyiasveights and

potalﬁﬁ/ b@ﬁﬁﬁ dfseliost e russaalm thefrermrestainsd ﬁemﬁé? wail; ngstééue it is typically
t.oC S ource e ctati on that

con G2 061 WTH 56 BaEoBE HER B i HER ol fbsical and chemica

prodeases; t @tledivelg skrasvnt Ias;snefnpng.ch@ﬂw oits tvhey padely fim otheir refining

ch%u@%te‘?’?ﬁ@ f\g%rﬁﬁmepc%ﬁ vglhén L\S% {15@?} R)lpgfaacti Eﬁerﬁ@él gc)cess\{wgt involving

ormation a
hyeieearbprrgRMBinAg feedstoekhuRBIBCwTeNkiodIoRks wha bRBAT R tmely and

acE @8RShRFkatUAl&IncE&RING Sthé Qﬁérhigﬁréﬂﬂp%itlérﬁ alklﬁbhy%" caf "andl‘@éﬁ&mance

than t oduc hat he nor mal
sePlErbie B Les: TaNEer Riig, MERIRIBRTT BPENYBYRispls ot the
tinge qﬁﬁlhé:ﬁurbtwe @ngthérbfereaattiadér redgetdtiog thequinghase df orefinerg feedstock

m%slj ék%al i ns&a@? rJ irsgﬁncfrher%bggs?téfeiﬁﬁ%cta‘ hﬁorpr?ali Br'\ Cc%?errnmg the

uct ad o S of
feedsfask'smbirod anthan exgesietion ihehive faedstoticwihppesess sulistaatially the same

cherefRbtick RathdsB PuRNIEENA tHRSHNEHR Bel BFheR0RE I(S1HARER region of the
world). With more timely information about the feedstock, however, the trader gains the '
benefit of knowing whether the feedstock under sales consideration is better or worse than
the product that he normally would expect to obtain from the source and, thus, can better
negotiate a price based on the actual chemical composition and physical and performance
properties of the particular product instead of on the bases of historical information and
expectations. Furthermore, to the extent that there might be unexpected constituents
present in the feedstock — constituents that might, for example, damage a refinery process
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present in the feedstock - constituents that m ght,

for exanple, damage a refinery processor are otherw se
waonodsaBiEabl e - the trader benefits fromfull aRrdT/US2005/033247

accurate informati on about the feedstock at the tine

or%fre Bt“gn/\ﬁsael ﬁfﬂe %%%t ' ath%%éer déﬁéﬁ% %Rﬁgn aPcP &@Cﬁf&'ie inif&rmgff'o% about

HE tain tine accur
th¢ m@ﬁt@a iadrihexttimenel thenaalesf nqgﬁéath@got eretofatie, altpivever, it has been

.mp.%mt kR lob i %Q?%H%cﬁﬂé@hﬁﬁ#ﬁnaﬁ&r@@ﬁfﬁe‘ e of tﬁé"ﬁe otlatlon and
ref Inﬁﬂ%Ef eedst ock nust brene £ rm ned and conve

pojangial; sl pecausq BHNErOhH ATAPST calRNs S O e detemined
anHabg@yemtmtre trealet) méradﬁlorﬁdllﬂ sfueﬁdﬁzhlwsés rafifret laRye0sapledvolume of
T . St omar r.a .
tng BRSNS B BT eI chbholeh. cHRA B olsboRanltor g remery
feemmhptbeb@ qtmhasm@vea rtradat ihaeg deeapldterf(or fraletegminative) assay
mf&%b%ﬁ BoRGrifienPPlichasgdkedispaet ock. Simlarly, a
refinery feedstock assay such as crude oil assay is an

I P @irhirdAy, aﬂfbﬁhéﬁ rsedbioal a§9d§%u&&a@@ﬁé@énﬁﬁéa@@éﬁﬁﬁxp@rﬁéjﬂ@naly3|s
rer

thdgpifon B Befriimed Heihyp SRLog it e Bail  ialy. gnied Teiegy wil refine

largé ennchbet b diffefehi cride hoilof(arh bletdsniingred)f Bach ofnwhichn umdyediffer in a

nuﬂ{?e} m%&g%ﬁt lpﬁ)ZEYﬁsé\ %r?cj dfl) il ?T%E% é)?(gcdm%%eto%rfb%f%ggr% §ulart(§?stillate cut

forfriar aeanyfastuse okgdless Adaiianwnenusrpioperdiepeidpe rafinery fegdstock must
bel Qﬁalfz%ﬁ' peole fremdat @ﬁ&né@#&ca‘ﬁed&@ﬁﬁlb{@ afe tiRIum reflnery process

ner rs can deter tinumre
copRrade e FoGeeuitk A0 FIANRS e ot bR e gt gedslock may
haey adnu dliee réfimeryp ety@pinent! (ed.f ectr&mﬁCdprﬁﬁﬂstack NRlyesBagyineers
degererg%h gfrjhcu%rybls%%%‘?gﬁaogtang o’tr%é Focgés;r{%fstcgqs bachil1 (eJn historical data

S
prefiting thewdoastitisdné noinprepentstand prepedies toh eachprredegkiasgd oo dey source.

Th@%ﬁé’ilﬂ%t &n%o‘%ht@ Q*ov@%taarm lﬂg 'ol/érglgprtob&tlgsoéfstﬁé ErH@é‘Bll | can change

onponent S_and properti es each crude oi | based
OV?'ht@P FoWsR PLiEme ?’I‘f’ed‘{f'cﬂﬂ§@P?R§’8rﬁ°”b@ﬁ‘[§8‘t‘fé?lf%the FRIReVer hugpen the

reﬂirl%ﬁy fé\é@gtadld arﬂmmrtﬁé RSFinGYY it rh@ emémlaas@eés @»aracﬁsﬁamgejufferent from

G Peteinsf WhRF ofe b ot bEnE prbART B ap SBufeB® These
diffepats$ oarkdrameaticadp atiect tﬁedoler@fngrremo,s necessay tooblain pdasged distillate
cuf h@iraglﬁ% ch?‘:E dta Qéii)nfeﬁ)' Fe%&stf)é' %G ®nSin étgllﬁgr%a\%‘ﬁ rhecessary

he cr e OI eirng pro uce fromt e source.
anaruwernustfbleeqe@‘ﬁa”@%i RN tRIFeRRG it abtpip determipetiverassay wfeamatipn. As

nofedit ddbe, NRERSHAly¥ed RqORS é“ldﬁg@séiﬁﬂé K/@dmg |o$fh|e| réduet &l take one to

Havi n Purchased. arefiner
RS KEb S o e R A BT PRk R Savegs, the retnery
femstd‘cbrm ot QIOS$EISSI"EI!TEI ekpegtedo clodyhieal n catefiasition naid \paysical and

S

peﬁé@rﬁ%ﬁgzée rﬂgo g@g etﬂg areﬁ%gpglj(iﬂ‘ﬁ%e?sbﬂﬁﬁ rﬂ&nfgft@ed IQD%% %;%{erkngly thus,
re%ﬁ@gtl@addmnab@&c'@r@leéonpl ete. If, after haV| ng

obtai ned the results of the analyses, the refiner

f eeGOMBaciyyaible sofwaEIEOquUsEs. %é’ét foneaRsia, Eéﬂduc"s from Spiral

smamﬁtut (Write@NGhgaloy i 4ral capasie Ibebfd\)rdn‘@rwerﬁfr@ﬂﬁf bé$29,data for a
ess

reti{}?go pé{gﬁygasteﬁgagnhen%{e% lr%rsrﬁatlgtr?dolf ftl)(e ¥eegst8c§k e.d., true boiling profile,

sulfur-content, nitrogen-content, density, product yields, etc.) and a comprehensive database

containing complete (or determinative) assays of hundreds (preferably, thousands) of known
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resulting in additional inefficiencies.
Commerci al | y-avai | abl e software products, such as, for

wexenspBe)72 pr oduct s from Spiral Software Ltd. (PaTtsenos/033247
Ki ngdom), are capabl e of providing detern1nat|ve assay

crt?o%tﬁsf ! crgcr:i]é (5 éfmﬁfgx?tgﬁﬁa%?’att&c Bl@%@ﬁﬁgn% cgl-n'aFQ Hroper use of such

I nfor St ock
SOW@P|HF®UC§uth?lﬂaia’9@m Bst berﬁftarfqubwacﬂtyrﬁné mave tm@miathﬂ on a variety

of R:P&?U&Fs atiaeben re@ih@ry)feé’d%(dbc?s %Qé’@éir?h |pel M %F&b?ﬁ’ese software
cont ai ni.n or determnative) assays of _
PO 4B BB B o oL, €5 o0 COR st o termatsp) Qperations to
matytnibe debaistock @fasead Ilgthen‘trrﬂbtﬂmmb\/\mtlmrmehioﬁ) t@Qhﬁ)mmbSa knidvn crude
OiIH%tb@% RS Biokt ‘ﬁarogt r%Hf%h S ‘Qﬁfe‘lay We%%gs%h\gerg products can take the

ase rrus
limjited m(mmailwr&p@fovalcpmplyx mfatf@mti@l obdraticmado oaristruct or reconstruct

a d&éhiiehive Ewsdf%k%khmgrueé‘ ofl ysf?/ﬁcrﬁ@éj ﬁt@ Sfrte EREHBsed on the
software products can take the ['imt ec‘ or mation and

'“tﬁ"é‘?"r‘t@f’ﬁ'?'%?fﬁh%)@rf?ﬁ? RERgitiptand Ypiee é{?”%ﬁhgf 'T"BWWEEUG'H oflsy §yncrudes,
reﬁrﬁ@dﬁtbﬂﬁé‘dla&@@mpn@ﬁer{t hethbldétdbeﬁe kﬂlﬁb&@ sloﬂ\varEal'ﬂM;dL@fé) thh@ require

andi Fitie *osh AR IeDb{Aef oL Sofaarimg o pebenicastock
antl alcemplahehsive dadabasaf tdapgndent cdtie ysefulnessrottbapbfésxare products are

thenﬁielgg %ﬁ& 'aE&Jra&Rﬁ o fegt? Surk f& &W {hreqmiteg Es§a§QH8ﬁ1§/JtiUﬁ l;'anciialso the

determ nati ve as
vajug & the dindied %ﬁséy ’"fﬁﬁ‘?é'en d'h %ﬁéa‘iehft @Ie?“é‘l"‘@t ﬂ‘@n@ﬁﬁfmn%?f'e assay

mfbn’ﬂ%ﬂ&:@bﬂtﬁélﬁeflﬁé@ﬁ@édsto@k? and on the variety of known
crude oils, syncrudes, refining internedi ates, etc

pr eﬂ‘ﬂmhelr nhe hefincigt fabdstazk i being evallidtearae tpy pdméfssale or has just

i t f L i d r pat |
arr\}é? aat naél d teélrﬁne thaepéj ?é d tcynhg\?e ag %}éner oPrdL (P‘taermﬁmgtl\{(e assay
inferimtion e@mreh%ngépsme tﬂ:amaltﬁameanmgﬁwmeqhasm 304’ prdeessing decisions.

dﬁfpﬂtylﬁeaaem.nst% Qb V\ﬁfbﬁné%ﬁ’dé%t ?ncﬁ‘xﬁé ihRemaRAedorRBfing the
accuracy of the tests run to obtain the [Iimted assa

cherRicalr FRRROSHHOR A9 AMYYCal RECRPHIS f dhe refibery fppdderkagihperiormance
propafties rmérafaﬁn Bé‘sedt‘cﬁ\ulfr@?vﬁhycﬂﬂ?l@g& ChTowf@@art beicid Eﬁce aabmﬁaw@ assay
. ASS | or e e ee ocC

et el e dereBioek | 4w} RE Ol e A Rags: fy predet
de@fmmaﬂl\e agsap dsfojruagion arased @d lwmtearasaav detf ilaber-yand timedntensive
prdé?sandqgﬁpaﬁaﬂ/sgé\épe éﬁw%‘a'wlosltagl t(\@ 'I'lmﬁi&I e%%'nﬁ@%ss?ﬁls@)ﬁse the

ormatl on 'as soon as possl to m ani n

sofgareh aaserticalbidiugt oceian ﬁ@e &r@ktﬁdsqiaiweceésﬁweﬂ@e he software, one

nebl@ BrdRtNhd ¥R SH a)o hf&ftl@krﬂ%\fctl&ié aﬁ\aﬁhérﬂé‘ﬂélﬁ@teach fractlon to obtain
oSl on

t
N RO BRI BEPETes: naven A Mo PSR ASEHIcRS M art such as,
forpexdnapierathose plisppsed i ie sintehetied . PuBiictidn ook WMEW0/39561 A1, teach
R P O Dl UL B SREEIBLOR, iR Yegicanti
quanfitias af theyerude allend\eanventionak distilleipnpeasifineant. d boesomern sitchyresthods

stllﬂ%ﬁﬁh‘e BT, ﬁ?@ﬁé@%o%ﬁ%@té’nome%&\%ﬂce%s‘rﬁque dat such!BPRF example,
tIne-1ntens

iR rclong iRt 18 RRSRARS 57 e aitginog assay

datéSeh Humereds of parameters before a determinative assay can be generated. Thus, the
methods do not beneficially assist the trader that is negotiating the purchase of a refinery
feedstock at its source or the refinery engineer when the refinery feedstock arrives at the
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software. Specifically, just to obtain the limted

data necessary to use the software, one needs to
wdizedeiodko7e he crude oil into multiple fracti onspanastisn33247

anal yze each fraction to obtain data for nunerous

tloﬂgﬁla?adld g&jeglrsréﬁlg Z? dgy(ea Fes?s gglgrcgf@équzg%giﬁﬁssﬁnhtgd assay
infommatiom a tHugtherimoire bit abatwqwd ho desi@bBOI3GESMINg Which dxaperties of a

hyBREABGEcthaiRHG %@fs’to@ﬁldré( RPatag R4 O Al d@uMitd, NYeterminative
Sp ectroscqjgé req uire S|(?%${ i cant-si ze Uant|t|e

asey oo doulock 5o BTG Rt SRRTEVIEUPS (i [AERrEIge with the method

disipeédhasih onlyan@e\ests tiatale capiborproliding resaitldspecialypuddictive of
her advances in the art, such

%gqungﬁvee%%ﬁ)bpe "ItPﬁﬁ’Sé’S Y8 osed in International

Publ i cati on No. WD 03/048759 A 1, require obtaining

assay data on hundreds of paraneters before a

determ native assagumMARYOREHE INVENFIONhUS, the

met hods do not beneficially assist the trader that is

negOiscBsedfertineis aumethas ef aésaamg efydraasboheedahingkieadstocks such

its.s t nge e crefi Voo
os; (EnBPhisBBa e, B6uaf0 HlE W FRRLNE Gl Ty iR’ GLUDSISY partaty
refirediinteiiediateofreniives eyrht assa ses@ap&bﬂneor@ht i eliecked stock component,
bldJMn?doﬂérﬂg or H‘eﬁ@éj tlﬁe?é&?}’ ah&‘f%ﬁﬁhhoexpld:ré'ﬁénhﬁfé]&fn&ctlbﬁ test well

al so woul be desirable to term ne which ropertles
sappleg, Hw?eo@a?wﬂeraoﬁhﬁ mhqﬁ*gm#@@a SHe3ENTng % o2 alo; Prpejties of the

hyBio€4tb6r-ErBaifihg atee@s:@dkr altsnag gtetesmtnat dlff@reﬁt_s Saboraddry-irfdependent
on su

f eedst in, ..
BTy RN RTerD REEh sieeniie) Behfiied ik pldtictie o nsor the
prépesies, trassmiting tbepaddsarepients o/ iadpnegessess ahp@leasapeectoabth;ctmg a

o 5ol R ST PR o apgeons,

regogsigichied odetsrminatiyayassay 19§ dhe ExdrBeRioRLIRNAAINING deedstock from  the

méa%@@ﬁfeﬁfékslnsauﬁr’@feﬁ‘éd reafaoamem fipesisthed m&mdeg hﬂé@bdﬂﬁgbﬂéﬂmg profile
cru

anp gt 15ASHoN P EPATG o MR DB St G g eedioBRerth 3 Idbst two
dlfmm(brmenmrememaecm'ﬂmjeedvhstem:wecied'pmwns predictvec ointdling iptcdile and

thé) thg %@%‘ﬁ%l{ ??chtlvg%g tr[%eétﬁé;rlrﬂ?%ﬁgngxtpén%hﬂﬁ%e d'neasurements toa

prmesqmah@me |oﬁ¢¢qspd@t§wtrma§m‘t¢fgmatlve| assey of Wee bvctsmlvqné@ntammg
feéa‘stdcherrctm%e%e@merﬁ&ﬁs abft Necoh8RRBAP K ddfrMBate bERG! of the

di fferent | aboratory-i ndqﬂgendent measuri ng

hyfj@é?m?'ﬁ%ga'm%fe@ﬂo@‘af WeEePiEchni que i s
t the, .
readlptrisiavs Shaofrsnobe BietRa i R sy PRigA Atyb fgmiaves

with ajebcﬂzatmyﬂadepeedem; dayceoﬁhetrehetﬁeyeh’nouaesbam-e@dmpradml\reg)f a specific
prégRg Seieloning QB! bR HERL a8 % LEEANRUEALE biid Broferties of

rm natl € assay ar bon- cont al ni ng
the byshiespeRoR-cPPigiRNGHfeedrbenky HansEliing the prepegfies e @rRsgressor capable of

re€INBREHIAE H defehRinaivehaday 1 | this] @§droBRBOH-EIMGRIMSY [fédd8tock from the
gr ofile . I -
measurements, and reconstructing a determinative assay of the hydrocarbon-containing
feedstock. The techniques are selected from the group consisting of ultraviolet-visible (UV-
Vis) absorbance spectroscopy, infrared (IR) absorbance spectroscopy, UV fluorescence
spectroscopy, mid-infrared (MIR) absorbance spectroscopy, near infrared (NIR) absorbance
spectroscopy, X-ray fluorescence (XRF) spectroscopy, nuclear magnetic resonance, micro-
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and at | east one other property of the

hydr ocar bon-cont ai ni ng feedstock with at |east two
wdizbdemserte measur enent techni ques wherei n one PETHIS2MEBO33247

is predictive of boiling profile and the other
os&f?éiugn'nﬂféf‘a &l&l"?ﬁ!lo%dhﬁérb Kfas?g écﬂgmgwgﬁlcrefl&Pﬁ{oBM spe tometry and

SUrensn processor 8 abl e

'W@?Sﬁééwﬁgﬁkmﬁwhhg a detern1nat|ve assay of t he

hydr ocar bon- contalnlngﬂfeedstock fromth

meaddfiionehteatures o] theEigreTwe ey H@C%“%%QP@F‘?W iRalhpsResidlied Ay the art
froaf a tehiewlty thedolmirgdetanad destriptipniamea dsd Applsndgdamimble

neasurenents. In an alternative enbodi nent, the nethod

i ncludes performng at |least two techniques with a

| abor at ory- |ndeoendent deV|ce mhereln t he techni ques

are each predEAILED L 4 -Thife INVENTION

correlatin data.obt ned fron1the technl u ..

obt ip% péqseﬁtegg?ntpwe%tegptgria Inéegho(sif oft Assaying % ﬁydrocarbon-contalnmg
feduigtbel ramzolmited rhaiuni ofgey pmpsttiocwhich rmﬂﬁ)mnidlu'dﬂg melsuring at least

'[W(de Er?)ggﬁ Eé gfsthé Ry&oﬂr@&e(?o%?{]nlﬁgﬁ@g@t(? S%th & ?e%gf‘&)lb#f]egém la%oratory—

) rmnative’ assa on-con ] ]
Indleee@bnbnkasmrlmﬁepmqmaﬂwrmmsneaaw@grte@mmrmmedlntg/ea)f one of

thed BloBEritd) QFénglﬁlttﬁréstﬁé‘ nastidmehtéab %Cé\’fo@éé@orc@éﬂaﬁierﬁf rchonstructmg a
f eedst ock. The techni gues are selected fromthe

defegRiaptve; %?@%Pf WPtWQ’\?F%fP%ﬁ continipg Eedeionk E9mdhe mesatﬁer@ents and
recbﬁﬂﬁjctnﬁgs @O pdternimdtivar gay bR)thalnwbéwmmecoﬁmg ERQYOPYK from the

me&ﬁ%?‘%ﬁﬁ%i C%ﬁ%@ﬁ%@g@gﬁ%ﬁﬁy tPSC? E‘inﬁ %gsasurawg boiling profile
andibajolepsinore syieart propertyp with )@Moayllfféﬁeubnai@(mmrg@d(ep@ﬁ)ent measuring

techPigGdd \Qﬁ'é?ﬂq)éne nhGas |S'B?'9(ﬂ8fvé %r e IBINAY bforile and the other technique

m Cr o0oScCl atron, mcro-distillation,” mcro-nas

is eipdigtivecita giherarepasy| ENsiNG the ynasswerenisde ﬁ;proc&ﬁ%pr capable of

red&h@th@tn&;ﬂﬁa @Bfeﬂﬁiﬂbm@ef aw oAae tcmaeabn fieat Uhe Sm&dsufdi®nts, and
n

recgpﬁrt*c?w gepéa %\”QW €5355aY, EP %%Fq%ﬂﬁt (ﬁl fIr ?I’% r?lgéslulrgnqents L’re(?erably
thed ether plpbentm|sasulbdddefrapnb@@milpcdoa8|BMQ EdehkihE[Specific gravity, total

ac@fg%d; ',l'{ [gaﬂr gc:)mTHEsdcl %@Tkm&q{%ﬁt %&gle&tntén@vrﬁ{ﬂédeg content, and
combinatinna theneel.diaferrbl they b@'b‘lﬂdyt)fd%l% tihe 4a keiling prafied armunt

of key properties which nmethod includes neasuring
| eadb® MFBSYING SEaPLRTElSTablY inFudes\ReFBTirhBIHERS ﬁ‘f’%\?‘%ﬁ’f‘ﬂ'@”es selected
frofreﬂhdsdr@.iﬂ(cdﬂstshngibf Ligaddlettwdiblel i(0V-&sg mbsorbance spectroscopy infrared

i ndependent urin techn| gues wher.
(RS SRRy SRERBRGRNT (" Pkt B Rl iared (iR
abgnrbqree tspestrostapasaar infriareg NrFé ahreqbanoerwmt@scqpan-ray fluorescence
t r
(ROGEERMoRE R (onERERRSRUE G- BofiioR! HoRAdiiEian, micro-
MasE SREFIOMESHY sMICEHIGN Merbdibs sRagEemely.: é‘"@l Sligprginp ghiomategsaphy (GC).

In hcht kie hiné [n%@urb@ﬁe&ﬁﬁt{u@lsﬁleﬂﬁd argﬁ&‘étdéﬁ& Mﬂometrhahod of assay is
ur eman erred.enno
0 RN BT AL 01 oD B PR i AE AL Y AP A0E" Bgiocton, the

mettiddesf qssaypda@digseWh’el'ent peymits fifeereeortstruction of the hydrocarbon sample by
mda@Ho R Vit FREBEES e BRBYHLS] %e., at least two properties.

In an alternative embodiment, the method includes performing at least two of the

aforementioned property predictive techniques with a laboratory-independent device,
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techni ques wherein one technique is predictive of the
boiling profile and the other technique is predictive
wofodele402 her property, transmtting the neasuPem@ist®s/033247
to a processor capable of reconstructing a
cogglgﬁ{?n?ieﬂgt t)ta%easf%ﬁythgfteéh'ﬂﬁu { %d&,tg}h' £ [e%&“{‘w‘é gﬁopemes of crude oil,
reconstructing a determnative as
trapsmitting tee prdeerties tofa prrasser qppakle pémmsﬁuctmg@fc@tqmlryatlve assay of

thd B8dObINREM 9ﬁc—991€£§th‘erh§nt§ &Ing ‘Féc%ﬂstf'dcﬁr‘[@ 1 BSteHhiRMRe assay of the crude
consi sting of eci gq%raw t total acidi

ol BRRaby o e GORTHRY HACED T JFask sl thargosgmentioned
tedhﬁrqtjeﬂtwlthnlat labgenbry:ﬂfdbwfdentaﬂdvlwmtdrn&&&m@rt&té rmams‘d from the

Pref er abl fi |sthetrueb
tec&nlg,f,x% ?o aﬁﬁ Sﬁggg%rpr% Sﬁngpatpfég?te?%eoloyer PEQRE Sof %e crude oil,
trapemitting e boitirtg prefils end wihet probertycta espreesiseartaagalile ofmetdrstructing a
degarrrﬂH iVe0B8d=3t b hdferitet 'bﬁlvﬁd?lll &ha Z{h%ésggé?n%l %ﬂds)reconstructing a

absor bance $pectroscopy, infrare ance
detgratraiiveassmyof tircidqelk escence spect roscopy,

T A B L R MG 92BN B3 e ot
prdfileiofr tes sample wWitkRffJeasparet sfosid-ariarednVitR ealisorbageees pectroscopy, near
inffa?éqo gﬁﬁg absmbg &e rg]é{clujoé&h_}l ORueléQr %%{)ﬂ%{lf tr%éongﬁéeo Mhicro- oscillation,

S Sp ec
ml@p@ﬁlﬂﬁimt aryi mlamamcbfoma@%sa@m@%tﬂ‘@rmﬁyal gdag)obtained via these

spERBcIRS Rehlififes B aRe! HhB otk tdunbyiine rﬁu@l@@ﬁhﬁ&éﬂ@ resonance, micro-
accordance wth the nethod of assa

e techni
OSWH%'Pan’TéHP@ﬁ“\Pé'OBT af"ijlem}flf%?)aér FVOFW}/OG[?@MI @) wehpia q‘”ﬁsnﬁan be
cofitlafed ao % ballingQpiofilé betherialpid Mngm&wmétrﬁ:(énetyeék K@i by those

nstructi, of the car
hagng %di\ Q(ell mqﬁ? r% ﬁ'ﬁesr% 218qu n%%nr o?e 0 me p?%g]gr I(Jgson sample
ltself e, alteinatlvela,sqn dlsweqbfracp@ns pite ciude aih sa‘npler hart éxagple, the sample

%.Tj HiE bo s%ﬁb@at%ﬁtlﬁ'@@ah&fsl 8RS P/ m&rbé’é}crﬂ%mgﬁﬁ%hy (GC) or

the aforenmentioned property predictive
mlfl’@afﬁtfllqi@@§nw q_;qpsaqqea%,egglbﬁ?ctqond:@@@ﬁdwmed with mid-infrared (MIR)

an8RY ine&r, mﬁérreel(MR)nlmhdatme@@ta@tran@dtaf dStﬂéIhédWﬁoﬁ\etﬁBﬂﬂrM@n can be
toI ogtaincﬁt Ieaf%.t tvxp r,{ogh E{' | g P terial wh
cofrpiaire HStngi HgmPRET 5 AopkTES ledhg Bo! gp‘Pr8% Brreiepgp retgial whose
specizbdeth arecstonad irca degdierse] foegXawpleassay of the crude oil
fromthe neasurenents, and reconstructing
det &1 ghother p@fea@éaejnm@mm tt\ﬁ@heromrppemr@f@mtﬂdyfrom Hbe group

coR&dtig do nghét{‘}ie%?&ﬁi‘fcf eramty"go%t éc@ﬁ:shurhw Yout BBint, viscosity, and
af orenent i one echni

u W
001"8!5‘8?%{‘(50F'Vr?%d@ﬂ%n@@ng‘ea\%\?'f‘%eSteEo'F‘?'\é‘i‘eét Megsyigg athe property by
pefibrimand) atliebstosnet feehriqehsulapterisfrérn tadbymiup donsisting gof pitedvioled-visible

e AT
spectpscapy s gkintrarpd HUER) @bswrbmnweq]@scqu read @tfraradi (N4R)i abgorbance
sp&ciroddo Sp?f XtrQFﬂ&Hré’sq:%nc% XRF %?é&r@?cdﬂ?%fe@%%ﬁeﬂc@%nance micro-

reconstructlng termnative asSay o crude oil
osgiliatign ﬁn@m'ﬂ@atw@n%’dmwmas Frenaieaiartyi (RG) -t BeafipRjydhe technique

is Idﬁqbuaesnmsmrdnn@réme(wm |ab§t@ba¥hb@f$deetrdﬁcoﬁwenééaﬂmrﬁed (NIR)
ast o rn q énM R) absorbance
abg?fh%qcrecﬂggwcoq;{e%r}d nuclear magne ic reson

In still another preferred embodiment, the other property is selected from the group

consisting of sulfur content and metal content (e.g., nickel content, vanadium content, iron
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infrared (NIR) absorbance spectroscopy, nucl ear

magneti ¢ resonance, mcro-oscillation,
waizetem3di7st i | | ati on, and mi cro-gas chromat ogr apoy/uSestr/033247

The spectral data obtained via these spectroscopic
coﬁtgﬁhgt Sgglﬁje(g%rﬂ%?]aglggsa f%é?ogg%’ki:q FI? r?gas'ﬁnﬁg SH%l lﬁg}udes measurmg the
prtmedy vitlhl Xgay fllieresagnce GOiRF) apesirosagay  Hanothet prgfeaet embadiinent, the
prap@ﬁ@ 2] (AekEodR Mt ey CREKPESHEHR, Jaﬁaaumﬁ cBﬁ’tbht' *éh gan@ém | e, )Ofand the

e sanpl e using chenmonetric anal yses known
meﬁ‘é\'ﬁrﬁgsn%r 'GF'H%‘?Symg?ﬁ“F'PQ fhe RroRerty pfith ”ﬁﬁé@@t't"é'@ﬁr{%é{ 0ée) aé’é?fbance
sp&ropeplor ned on the crude oil sanple itself or,
alternatively, on distilled fractions of the crude oi |
sanmpé enotdombeveanii essaving settplie dimlosed e eah geaperally include
ob@ﬁﬂ%rﬁ'iéagptm}oﬂ;r&ze%s' SOHF ag {h@Cbtoldf@ ?roﬁl and g %'E %aglgﬁue other property of

mat ogr ap of m cCro-
th@ﬁtqowamm:ﬂeew%ﬁuem ag sfidp@ilj Tihisdis sceemmiihes by carrying

oufﬁt%dsﬂﬁ/\foadf&@nkMdﬂ)ed Aredb@ing @&}ﬂﬁlqu&f orethe @rt]dé“oﬁzkarlnblgrtﬁ obtain data
pectral. dat %EObt ai ned f c{;e irradi ati on can be

WhEE?I"\’ g‘f“a&‘%ﬁsuﬂgﬁl &F 'HQWIW?YSCS Frigd, e detprmning, theppyppgriygit is most
preplictife bfand, tiaereaeffeeroeneletmgahebbtauhed\batam theaolingbrotlidtand the other

pro%eﬁyf Eg Réggerh%ngmg %B%h?s%? %O\er h%%%% er %/)Pdﬂ%?@%l?lﬁ ntth%i art. The
comqelaimt?ﬁ@o tnclydps ddentiflisg ithey owfalna@rsmeqtrym dpreefanipte, and determining

whith %Yéﬂe)‘t of %Q!rud%célﬂdaﬁ H&%&ﬁé’ted e PeLAIMm. YheERRIdtiNg step also

and i nati ons thereof, and the measuring step
can H‘E'P%I ilentiWag the; ?'Péa"i*ﬁ’é’afﬂ WVW%@?‘?%PFHP?{H %ftthq @Hdg oil can

be @f&dld&ﬁﬂhﬂhg dgtasSBheesnefiting step talb@ PGPty Khelﬂﬂééirhbtﬁln@fhe obtained
et VI S

ul travi UV-Vi s ectro ,
speHbPE sl e BisBePodtt i lee A gD B Sa SRR sopRdebidete are
stosgue it & cdatabpye, o dsingthemaket(id/iRlysebstor dederoune the property of the

sapgct roscopy, near infrared (NIR) absorbance

Qectroscopy X-ray fluorescence (XRF) spectroscopy,

nUCF@raéxaH%Ean‘fﬁ bé‘rreﬂ&é ﬂfé&ﬂé’ﬁ@ity dif‘a%r@&bs&l 1o & Nmnspectrum one should
C ro

selpﬁ:ta @I B"ﬁf'@n sqtﬁné s?rgelﬁ:h F’%}’&E"q @ed%aféerggge 8 tb gfoperty thgt is’intended
to be cheasifredimettle fuvie) Aadisrelabiamfoe densitg inight dejude theeddnsity of samples

evé;,lr;@{; {ri]ig{rlggte& 'ﬂlemeeﬂ%%rl{ﬂg&ér?lls ﬁ%?%ﬁgl ﬁ%?é?y(k%/ﬁg) aWﬂ(ﬁ)akglm From

I C resonance ano
thoserisaniplgerthe Nifthepestra@nd ﬁiﬁcﬂ@@wtyycah@esmeﬁgteddasm @nn\telntzonal ASTM

m&%@Hl@gf Q0§ AITAD 1685-64/ kdr NIRC BRE §P368118r B&IsRY) GORh& vell-known
ni ckel content, vanadi um content, |ronconten

Sta@f'%rg)m%fh%do&gllﬁ?r an'PQ)ﬁée’f“PfE?t@%F"al\éﬁ?a YR’ ??eé%ru‘?’faﬁtﬁ"%f@ﬂ)t"'near
corrélgtlor GRsoritRaslike ipagdial 1885t BHEHE Mmayttiphd Krldarregmigsion, neural networks, or

gelfél uor es nce %&ﬁgﬁwgl&% %cngea r}[@%ﬁ‘)ﬂeleE 8!% nl{' g%e rrarenfa6nrd tﬁe density
cambe Halerrmoett ehiis mammtlw‘m@miatemtheni qaprbeqsad éndgrive the, gensity of
un%@ﬂt%ﬂ@aﬁ%' tH&ir %ﬁl@%pb& u géml;.EEgr%\ﬁw gﬂ’ﬁ B\etlﬁr %‘?ﬂ]é ¥an be

ravi ol et-visible bsor

calgyeted fegtthgydenaldy. ndimiar aaﬂl w@on&%\ e perjarmgd ﬁ%ft Hogygproperties of
crude St bassabnvliginbwe sfand@Rdedsdel sorth itihg @@lowing Table 1:

Table 1

Property Standard
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obtaining at | east two properties such as the boiling
profile and at | east one other property of the

woyadismsarrbon- cont ai ni ng feedst ock such as crudecoius2005/033247
This is acconplished by carrying out at |east two

af or enenti oned -?as-a-ﬁ—ng—(—eehw crude oil
sanpl e to obtai 98 wherein t REWEE uri ng techni que

i s al ways sel ectDeisityo det erm nelR B& property it is

most predictive 9fe @ P r eafylsg ngg rel ating the
obtained data to the Eg; rlbﬂg prg\% MED the ot her

property using oh@aposidic anal ysgsy known by those
havi ng ordlnary

kill in the ar ecorrelating step
i ncl udes identi ﬁj\'pﬁar?ﬂ% Vot aj niﬁjd’ Sbectrum for
exanpl e, and detV@anadinindipntent ch PréPerty of the crude
oi | can be predinNit&RnD6ntche speqt szyn The correl ating

step al so can i r)%#de i denti fyi g% Ml_g gbt ai ned data
C o i TM66 ,

and determ ni ng th property rude oil can be

predicted by théodabeint The corr &SaAMDPRY step al so

preferably incl yggssifjt chi ng t haseRimigzed spectrum or

data to the property—of—-a—reforencepmmterial whose

known spectrumor data are stored in a database, or

usi A9 ”8%8 FORR: e PIRREIIGS osbe: 'Beﬁéfe@r%cﬁge‘?i?é i peREFange with the
dlsﬁfosédﬂme&a@hle sel%@fedﬁbb&mhb @rou.b(koﬁsmihg|oat1@1§ith&péaﬁrsglbyty, boiling

ctrum. o
orl, T Ampb0 88 s S URBEL i EraSotRt Suldllegf ke
contast, pan;qdwm yorttmit ands nitrogesnehetent. o Atiditionah preperdies nan he measured,
ho H&éﬂr|{ehaﬁéé?&%ﬁu‘)@fﬂa%f&%uoﬁ%h%é 3ée|€bt9!i“brd @Pci'ey‘?seaﬂ {At should be
ensi es_evenly distributed between

negGssay r"ﬁr?@t%?%m@aﬁ\ﬁ aysay L@@ih@@bvdmarbm@entﬁ@mﬂgeeqsm% under
cohdideigtiof ANEhémical pRp_HiEs BIP &L biide N deadnhcid@)ShiftYare atbt ithited to,

cISTTH 20551 R0 FRpre oG T PSRBT PRoTaha e O i ingyce, but
aravedtl linkitedvin, dérsityl aristosiyt hiedodtmgiues snidke pgint bedroodtfloivcproperties

suéwgé é@.gfplzob ? #Ldj%mt &rfrﬁ%éigahte Peﬁ%l’ +Ac'e}‘?&fertles of a hydrocarbon-

corr n thns arti a
copfgining ieesistock éam inclage i pegrnot fraitgdHp, mww@er énd cetane number.

Otgeﬁ'%%hwfcaﬁ'pgﬂléél heiR, p@foﬁﬁéﬂ%@rﬂ?&ﬂeﬁ%h of @fude! it dre yeh&beidwn by
can be determ ned.

ec )t

th"?ﬁ?@"'ﬂ%?rﬁg‘ﬁﬁ‘ﬁk&yd“ ?r@&efdeq?ﬁfuid%ﬁ" E%@'Hg can be used to

derive the d 0

S 4 S 50) o B R SR f LOTBHAEL s
couialnmul faedatodkr imrmtdaéa @enlsmlteyl ke@i prppeatiescinl mafr gy iusing thareptimum
ino%ﬁerﬁb%r]{ ﬂL Eo{ecﬂgéﬂfef nBEtOBr%ﬁﬂ:in}%soiofhe_c[nlé?@rtﬁ'id a8t In this

on we nown st andards as set h in the follow ng
comngstien for ingigpeey ope ppyld dise (edlIBriednigpe dycletaymisingrikpiling profile and
dehEf}Sink WKRFPted@¥ique for determining nickel, vanadium, or sulphur content; the micro
rheological technique for determining viscosity and the conductivity technique for determining

acidity.

The disclosed method uses a database containing a source of up-to-date and
complete (or determinative) hydrocarbon-containing feedstock assay data for reference such
as refinery feedstocks including crude oils, syncrudes, intermediates, and bio-components

whose composition and physical and performance properties have been previously
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True Boiling Profile ASTM D2892 ASTM D5236 Ni ckel

Content | P 437 Sul phur Content | P 477 Vanadi um Cont ent
WOR006B34052 t r ogen Content | P 379 Acidity ASTM D86/UR2005/033247

Poi nt ASTM D97 Vi scosity ASTM D445 As noted above, the

méysgﬁg rc]iqn'de%aéag elﬂgedTEQS H%t@ggﬂétivg’o&ﬁ é gﬁ ggsapr]s it eg 3[5‘ ‘?gfer to as

osed met are se ecte romt
Copplstg @fqrmgthgxf asj gt tb§ deglb'%w lpchsm(pir @ytradesior pn@neer to make a
buﬁlh@éslt breproéeRbinl dR6ikidhC G’Bﬂr‘éﬁ%\‘ﬁb?al Utﬁiawelaﬁ\r;ésfb m@g@ﬁéfer@ﬁ’éér crude oils
oin Vi S r _conten ni cke nt
AR BRI DES 8 U] ETTRANE S " oo Torrgrmple, spectal
datz;, G r dhieetcal; guhysieal maad pedormahcavprperty idatahag. peesssbouaghble of
40 , R ' ' [ ]
bl L BB Ry Bl BARALE BHEGLHSA P mavcs
capeass atef det¢rningfive geaybofarealinn domivdgpchbensoaigking rfdedstocks such

asCengb d&l’satlh@Lﬁngdbﬁ:%rﬁél r@-EQcﬁ‘ﬁd’ tdn@Sflé%Ilblé‘ G4 A8cRAAGeC MRh  other
i nclude, but are not |im , elenmental and

PRRIRTS! AR SETIahEetply GrLaP PeTBRY i Rt 8 hessofigtaosan be

utildeld byaﬂhelpﬂ@deﬁﬁ.’le , toligéntigy Enks tdetiideii mééotr&atlcﬂ?naatlbganfdl a particular
Vi SCOS| yj el d structy i nt co ow
probeRfeptichis 4 Gnfa S FSHCIRER G B8 Biadt® fRofynuel fomeiet
charactatisticPdomonvailaide lrmrapmn i Bgenofhes ba_sed on only a few key measured
pa%t(%}g %Q&g@%%ﬁ%dglb%seﬂaﬁﬁﬂébérﬂﬁé‘r Qé]gft %ﬁ/glﬂ%%ﬁg gﬁ%rﬁ%lﬁéﬁpeﬁties.
Erionepiireaies opRY sregisted vales plew arusan(eed-pihe aden g rgfinery engineer,
etcy 18R sé¥s| anqirigk ﬂﬁé@babt’eﬁ bEIRY3 AN p?&t@%&@é&%so S b dvanced

st melipds Frublsf it tbe FHHAG eray P Emaah Bl deiis plg possibi

thd hrecdmgtluchioar &fo ac dieteaninativg  hydrostriomkeohtatningd aeea:lstmk from limited

méa's eer'n%q’( Kﬁ%ﬁ PJrr?aQﬁébﬁé géﬁdréﬁ){paﬂicom{ 'wri'%nt \dewcarbon-

measur | ctu I've of
Coptﬁmb’érfﬁﬂstoﬁk !‘fl}%'@tuﬁtﬂd using at lﬂagt twe me@éwringrtemMuwé@%vﬁb@ herein,

thémﬁea‘é@déb ddd%bg%aﬁh&e Nbieibieg \athiuR Gah SekiRg ThinioRd or more known
e and density; the XRF tec

boi | i profi
refe@p@efsm?q”gﬁ@erﬁ ecRefetenninalvg lﬂ?fayopf &4 ﬁH'EIPW@oﬂ\fdé?ﬁaf bonpggntaining
feadsiock Shiedleogifnale predims greecdhoiierclallyedvailablejor BE egdrtiple, Spiral

Soﬁ\r/;vlglgit lg§ &RRQ&J F(Fn'g\c%r%y %Sﬁ?a*%'f‘é gr%gesggrrs RC%Q%f %Ltnér%gnot limited to, both
general and special purpose microprocessors, such as those typically found in industrial

computers, personal computers, and personal digital assistant (PDA) devices.

Any multivariate technique may be used as a correlational technique (i.e., to correlate
the measured data with the composition and physical and performance property data existing
for the known reference). A multivariate measurement is one in which multiple
measurements are made on a sample of interest — in other words, more than one variable
or response is measured for each sample. Thus, for example, using a sensor array to obtain
multiple responses on a vapor sample is a multivariate measurement. See generally, Beebe
et al. “Chemometrics: A Practical Guide,” 6 (John Wiley & Sons Inc. 1998). The preferred
correlational techniques are sparse data techniques, chemometric techniques such as, for
example, partial least square, multiple linear regression, genetic algorithms, and neural
networks. Thus, the data obtained with multivariate techniques is mathem'/atically correlated
with an intrinsic property of the composition to produce information about the property.
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The di scl osed net hod uses a dat abase containing a

source of up-to-date and conplete (or determ native)
woydiemsar7bon- cont ai ni ng feedst ock assay data f ®CT/US2005/033247

reference such as refinery feedstocks including crude

Oi | §or S¥PGI qﬁ&spbma%m @ée@sto n?e%gurg'tﬁeo &%}ﬁﬂpgﬂhé overtones of

whose conposition and ysi cal
th%rfﬁfa@¢tﬂare§'bwav§ eeh r@ﬂl%\weod@ﬁy%ww@gand oxygen-hydrogen, and

mtfﬂ@éh&%r@éérﬂ@&ds%nd ded miorcimat |T‘h§ ca%%?dr@gén (ﬁtﬂﬁﬁbéo‘ﬁptlon bands
er to

art, SRL et ortfluce iy FrasbR Dbty DO BRSS! G bonds, e..
argrodtic, calipneicnemd olefine dydesanhgns] eatissibotightCat rdéffegdnit octatacteristic

freqaérﬁlerselﬁ%'ﬂa%gﬁ&et&%%a%gf?ﬁ&’? &t ?gtﬁ%grtg"lélg ?" Sa?nocuﬁg of the C-

orre
H bonds it the spawlee xAwsifere theliR snertrenacan pravide @H@gﬁr@amt of the sample

comysiichal Thig AsheRSnk @ARTBA empRitARotr¥iafdalid theinfinSie §F&RFties of the
cagﬁble of accessing the database and cont ai ni ng

ware utilizing advanced mat hemat i cal et hods can

f fi . N
e A SR
angl n:@h \avercR lcasunermieerrad repetitivengpplications exdupdtely damti aquickly. The NIR
refihf HRRELN VddoN nHohRierd Rmn?) Gk ﬁ@) nrﬁ‘dc}éﬂ@&‘%dthét t%{éht?t b€ ﬁmlecular

net hods that are prefera
inferanatipn |in @) fern oh&opkipatiags o?”dt %Veiﬂé%?ﬁ freR Pleﬁt@mse\ﬂkwe@ms but
mattﬂfé?nali@élrted:rﬁﬁduéﬁ ate skddad addtile Bag tn'fd?hhbﬁdn #doRB&alNlate the desired

oo, S B A g S5 Pt o

whichfaue hereby rmcorﬁmetedvﬂyeafeimse,ddesmtxerthq use bfaVIRKeydetermining octane
nuffB&s b}reﬁ:q éﬁ@foﬁgﬁpgﬁés of Q%?‘c?dugtegfod’]a{errﬁ?atl Bpogésssgragéggg?on process

entire ran cal’ and chem
fropy anslysissen tfe%dSofﬁ tbﬁitl Pregessl dedeldempniéier pippesiiesacfus product of a

bleh@ing operbtih ddaftim ahd\id & thE RlcY tpdbneer, etc.) to
assess any risk in associ ated busi ness and processi ng

deciigeanight stifles @ fatty aeaesl phémdnenbinty ocdBit gl examplp) £gortion of

h nf or,.nat | S d here |
el e 1orPlf R Ayt B o B bRt byt . The
poﬂnyd pbtbaﬂlbbtrpa@@m mimihﬁgluﬁemmSMﬂwmtﬂlmmh tbd fluid or subjected to
scm%‘ lof %Eﬁrﬁtldﬁ' t Bﬁétﬁf@skgp P t1REE Ll‘ﬁe%ﬁé(m g@r gécﬂggh‘nultaneously

when an unknown h dr ocar boncont ai ni ng
The aayat etilidht .ahgoraqd Pled Sivep WRvAlgRal s ﬁgchﬁ@@mﬂﬁt@u@fsthe substance

thrél@ouhicretle Nghiteiatels.t V\ﬁhll@ﬂ\%ﬁhghﬁﬁatq@é@oﬂﬁﬁ cbﬁhdi Bk LRbAY Afbasured,
for one,or nor

tneghlenfiGiog ol G B b8 MiraPlEn s Froruit SEEAbaion, g intensty of
theugrkerging lnglytolrvnlbbarddocedccoerBMnuamg " f BedstaokthaSight mhy ee attenuated

forsa‘ﬂg#p%ﬁ %o ?Jrﬁag 9 W%g&% ?’“sXma@%l@{étﬁb H’ﬁlﬁ% &0 glve(?] source

light sPeetne eya'a%@sstm intgnsity afctbe cpmponents gidke Pnatgingdiohbat selected

wabQEAYtIE6lidds iRBaatBR Bbatt tHRUUoRPSSHdH FhMREessors, such
as those typically found in industrial conputers,

per Scatiting Cigaul tcatisss alt@‘\uaﬁmﬁ@ﬂ&he digpt tnﬁénsﬂ@Si $HoMRber, whereas
attérPuQ&n gg v fe%ﬁlt 0M¥ c{%tli% rsésat ?atltvg Cc ?r&g g OIP WE%/ AP@ m?ensny as a

functlon of wavelength i.e., there is a change |n the shape of the broadband spectrum,

attenuation due to the scattering of light is much less dependent on its absolute wavelength;

it has a slow, monotonic dependence on wavelength. The scattering of the light, therefore,
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t he nmeasured data with the conposition and physi cal

and performance property data existing for the known
woebmroesoe) . A nultivariate measurenment i s onePCH/USHI0OSK33247

mul ti pl e neasurenents are nade on a sanpl e of interest
resulsté ﬁeggsi u? \ﬁ? g mtnﬁgltg a& Qﬁ&a\‘}’é?%g%% at grh)bﬁlsec’rp\%\lse?ength the
intensée Woes netr change @pmb@lablh relativei tpltee nré@"pdmtegthehwava}qmn For

quﬁ@WPl'icﬁ Hoth @caﬁf@} Ehd’ abdob ﬁgmeﬁ\%q{e?%ﬂﬁ is ﬁ%? egé?ﬁﬁbé’é” the absolute
be et al. " metrics: A Practical Guid

ma@g% thgy:ol@cggnlght Ag a ﬁ:lggtgy\ ofwe}gpgtpé]‘, fselapt unlquely related to

ché@mficsl &o/pbain) trreeslbmeqlgaan&hatysasaer ﬁ:actmatoawtae@éwﬂqmeslated to the
netr ues,.such as

cht%:rgigéﬁ) cogaq?gﬁ%t ec ?cta ?ﬁ dif ere é wav{lalgrg\gﬁéss 3‘ H@H pr?erht@vea differently,
mtalpgaomeams; tectohiques rang pmfelvm Iascordrrlrmm trtehesaatatraethods disclosed
he@f @i ned with nultivariate techniques is

mat hematically correlated with an intrinsic property

of fhe RanNRRS Htsbl@&-:ot (heﬂs" P &E %énﬁfrﬁgd'@glh@ NorP QW t mbree laboratory-
mdpréf{ﬁi%régqvwgg e,é(a{l,%dt Pyer Itqq? ﬁg)%g)(/rg?et t%ﬁ'g s %/fclé?,hgh form ¢ “laboratory-

indepérelent’ asfensi tbrdevices shat mrea pontdbic ande préfeérably, hand-held. Furthermore

su%lagérwc%s QK%IIC? gg %a é/ 8@6‘6"%%[5%9%8@ n%l%ﬂg pFrson hus, preferably, each

ond
dees b@ma Hgtalr\@@j@lﬁ qf Ese) tharb sy five kildgsaners ard mOtey preﬁmhlw less than

abé’tﬁ%é‘ kildk fgﬁae(mé'n Bhé! B?Fnoﬂ-:f Ia%r%ﬂl-lﬁdébgm Gg\ﬁces[guftétﬁé i lcarrying out
pes of C-H bonds, e.g., aromatic, phati c, d

thedp%qqanq:stﬁ@, aqrbleg\;%wge orm% pba mcgq.fglstgl@thﬂ Lfrflte@ g}lﬁrg oscillator unit,
a FIYAE-98d ehiotatogyrdphe @i fNei fifkro- ﬂd&nmgnalt gebe corbmttgraph, a micro-

ab. h he.
or 2GRSV e B RO Rk S BB e, Lo v
flugresoencie speciromger, |car migro-oifid-infrered dWiiR) especirpuetért manicroTieas infrared
Nﬁ'«*ﬁ‘%oﬂ’éﬁm&&r an Fa%/cﬂudré(scﬁﬁc{er ?kﬂ@e(épéaro%r micro-mass

rinsic prope?tles ect roscopy
SPRRAFOMEtSr t Hl'crﬁo'é’ﬂvﬁﬁf"ﬁ@e@ew@ﬂetéf h'férpoﬁﬁ%i? yucea! "PﬁSl“ﬁ%d@sonance

spéd’t’roﬁ\%fe'r NR¥idr& %@ﬂ&lﬁﬁaaﬁé@%ﬁ%e Ge\lnéﬂsgﬁnd’dlﬂ‘f@&bgleél dewces and tuning-

ok Bt BB ST 55t S A4 SR o
)

singlertegica s dabeblé of pdrfarmingfonedt motd Erultianiblet-nisibled b Vifis)tabsorbance

spéc?nroggo 5/ ﬂﬂé@ggﬁ)ia QIQ:% s%\é?ﬁc%sg{{}ﬁ/z Uf\/rm&%ﬁ/c%t%ghg:sc%py mid-

brations erratl | ques alre ne
mfr@reol (MIR) abosbanae @pempsmy aagr irdrages] (NUR)aghksotgace] srgciragFopy, X-

raypﬁfo?éﬁérﬁfes(XRH spect? égc%&t nhgéar madhatic Qé%énan%e 4rﬁl%lfo&ff@%blIa’tﬁ*fi’\dmlcro-

475,612, the disclosures. of ch_are here
dis "}?6'8'1‘ pB}‘%{? sy SRS PRI eMICHRS R r P"!E}B'“tﬁfhz%lﬁ’ei&?%"‘ﬁ'»rZy NP frgipro-gas

chidefa€igfaphl (COCt ane nunber, yields and/or properties of
a product of a chemi cal process or separation process
f r oBuitablel peéctrometerhard apdwnarcallytaatilapleo erd knowm cbyy itteisel shaving

Qkil mﬁ%gqreq §8crQde Bi Pﬁﬂﬁlly(:tF teﬁé'mplleeﬁ‘l V%%Qllk"@?é’cﬁyn@{érs are

agal n romana ysi s on ereto V
corgnmerq@g—a&aﬂpblg,f@m Jeeun diechaiqgintelis Mdgssgehusetts, F%gA)' under the
na@SAMBIEN NIR APt ARdlyzZ8f. Micro-gas chromatographs are commercially-available

from Siemens (under the name MicroSAM) and SLS (under the name Micro-technology).
XRF spectrometers are commercially available from Oxford Instruments (United Kingdom).
Suitable micro-oscillator units are generally described in U.S. Patent No. 5,827,952, the
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the light may be reflected fromthe surface, while

anot her portion wll pass into the fluid. The portion
wofodele4d7z ght passing into the fluid may be tr aasmistaosd33247

through the fluid or subjected to scattering or

dlsgigsc‘tﬂé RF WAk lgrjfcg{})'iJraﬁ@oe h?]r@inl byorfefetr&ﬁ;%e mgl@%rﬁﬁ@ fork kénsors are

occur sinmu e anount of |ight absorbed at
genergflydasciReddn dhgt Haﬁeét Bo- c%%%emes?'ﬁfé%*fe phwhich is incorporated
he@isiraRegckhr ough which the light travels. Wile the
l'ight that is absorbed cannot be directly neasured,
t hewhilghhy en@bfguha@ finits ror shectiometets sasapaigle 0k providind dafasthat can

be corr%l?tgh Wltﬁ é@éér@&o itthi8 pbdH RORd Tk, ﬁﬁtﬂ%se@fam meters

att enuat ed. e anount at
mighit gllet bettgy dbféctad hErmnatusll of SPeipneianQVAr araiirss i far GHampIey in one
pref@el @RbdirhdH Cthé QFbp@Fty {ot l§e HRYQEE &gielbcte-ﬁhlcb‘in theQfrod consnstlng of

gi.ven soqurce m evaluating the inte
de@ﬁutyt ﬁl@c@ﬁr%@méni%?' 6f:ldlpH‘éJ rpé’“h amp 5ﬁ8 vgf:os:% %T:c{] @‘8 |¥radlatlng
stéﬁﬂﬁ@u@@gﬁﬂﬁatmg(lhe demiple Hydronarbbmnorddioing fédustocio wiio st teastnone of

catterl. S
ne?rh@‘r'area hw)n{'%ﬁsﬁnijmld r&! ?l\(ﬂ Fé\mglﬁﬁ agﬂg% tege}%%g b ﬂ?ef Iaboratory-
mdeewleht deévicebisduqsisi ruoredha,rs ene pfsthatafvem@htmg@ynitmoq m@ctrometers
% ey dévQ:E%‘ ﬁﬁﬁyfuﬁciloﬁ‘alf MRA tihRRiifRfentRNE §NPErontetds are utilized to

here 1's he shape of the broadband
ObE‘M?W'ffﬁ’tef‘b?m%ﬂrﬁ'%n due to the scattering of Ii ght
IS nuch l.ess en on its.a wavel_en
s P LR AR G ABRETR A0 GO9I o T grdcctve o
cesaiatpragertieg thhn tane othieg meastiver etlmiquesesTihe assay mettipds disclosed

heireln lﬁdés &héctlhyaqﬁ%jﬁ%{g%clﬂ" c{ue"iﬁéﬁ% Fch\?e S9nd Eﬂ';ﬁe@ sought to

Ven wav ensit es not c
beamasgr@dakﬁloyexa@pm |avrgethqpl gqvemq:lvﬁeew‘{,qcpgg Heagting ﬁechnlque predictive

of %Vﬁéllﬁlﬁgéd'}ﬁ anfl ‘Hnofhle“hﬂ%dﬁh% GthhrLE pﬁéiﬂﬂﬂ/é?bf Q{Uﬂ\e’ﬂtb%b'ehy of the

he net result i even tf &I} @ ut e
hyﬁ@@q{pqma@t%mnq fredsiggl & ef‘ﬂwt SpeS! 'ggfﬁ(};ﬂ% q%lfflc }c number, pour
pol@ Rt &sNg  Sulfuit cangent) (Drietaj rotett) yhdretrageadontentc hesiisedlherein the term

“pr?eg'n@o? gtr{h%%}ﬂ \%tgrbeg?lf’g ?(ﬁ]&o\(@)agé %@%nl%ts%vq@hé Xwe%&r@ments fall within an
acceptaites irangen of Baoameten déonfrarashto wtandprdizgd higetheds (e ASTM) of
méB@Mnr%re Vsean%' bifo ér%m ¥ ac@b‘ét&lﬁl@lrﬁwg‘éeé\‘séﬁdr (Y S&W’thﬁuﬂispercent

erred accor Ing to the assay netho

preferbl WNITHI Reesterb AG0 HOWPBISEPM L PFST &F les@it ?%Yarslléedmeaswed by

stéhﬂbﬂal&e@ Ae:tiRIds 185 S ASTNpr ath@sr whesdaecpendmnrmbetecmwe s a range of
her ei

djf d
St b A S - g o ot
copsiddrad lie bamtedlpiwefCértbdDIpyopehmsdug’réItfd beRmeasyeadip neceniiapt, where
angﬁ\\éf' %%%s%@u eghrﬁ@f eﬁ'&ﬁ?' r@n&e@; CE% Qrgopﬁgr;%k%qt QV Ié%@ethen such a

EVI ce has
te&b@lqghtwqwd b@ﬁnﬁlq*%ﬂd Hbé%tpfﬁfq'@'ée ief 1thsy Pré’ﬁ%rtyaﬁ%}’gﬁbFoe be measured.
Crll?érgaffgf ?é?éd ind ﬁz&a&lﬂﬂi@ t@&?ﬁﬁldqhe ineridk] 6@9{36&’6& #lm@tﬁtopﬁlglﬁfprreelsmn (as
apbor at or 1 N es sult e _1or ar.r
oS RSB LS5 B8 e PRSI o
préfegéd); theselativeadipenseini derfoeming thededsiiuel (mexpensiné techniques being
preferred), the ease of performing the technique (techniques not requiring skilled technicians

being preferred), and a lack of sensitivity of a technique to changes in ambient conditions.
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a mcro-gas chromatograph (e.g., a m cro-2-dinensional

gas chromat ograph, a mcroultraviolet- visible
woLhewBe)2| i ght spectroneter, a mcro-infraredPCrRE2005/033247

spectronmeter, a micro-W fluorescence spectroneter, a

[nngggé;éréa I\il’fﬁiﬁ‘ %%gaéérp" éﬁ@ﬁttcfe@ﬂ@thgéav?e )émt oF 95318 Ae kilograms

port abl
or ﬂqsa,o@@sm@rﬂ:ere(exﬂ#y agcgpédw«.a Sifiarams ofjess.o Fivelgermore, preferably, each

Iab‘é%—ir@@ﬁélﬁknt daviceQadas BRPial dnian- s&@%@bnmmt @rﬁde an to perform the

Rl el PO OR La s EEEERABIAREBREN ({eUE preferably requires
abouieiob agiiiters o éass @€ a canid dilsampigf moke Frefesablysabobt il @i less, and
mos[aylt)) ?{e?‘sbwéf {né_n%gfé%g%gﬁﬁtsF%g%' Wth?égﬁ@g@glgselggguantltg r%<?u1rem]gnts and
smplh rsfzerandngelghfeofoeaq*mlaborebryuwerp&ww @evige, sthe | devicesy/cay) 8 made

poRRSIOLRPBRE t%ﬁﬁ& toesmwme YeP{ol i RdafdRuRRAAL BAEHER, for example,
Sp ectrosco uorescencegsgectros
p

(0]
to Fhedifvﬁer ok ‘@%V?rl\yp Iﬂ)‘e stasdipg yeese %W@E?}ﬁs)/ begawpe of the relatively
srriamfsizalbeme(dﬁhﬁbnah§ of thanberfgretdepseontydevise atie power requirements

aIsP 8 ée atlve& . O ‘0d Cl{?ﬁ ?I'ée{ é)e%%g %%ﬁ’l 8? géérg%dlv{rﬁ% %tatﬁe battery such

asnfioc emmm@ sskageaiebatiery, mithed-detrimentay ladding Welght to the over all
deé pectronetry, and mcro-gas chromatography (GC).
uitabl e spectroneters are comerci al | y-avail abl e and

knod Ytth@%%wbél‘b‘r ﬂGw@&sdl!ls@artN caHy IOLIt ’dh@ ﬁré'ﬂénf hethdd Provides an
cr yde oi

angiyRh BRI Ve SRR AT POKGE FaB B oA 20 minutes

sudreashin tdse thisd2 himates( Massachusetts, USA), under the nane
AXSUN NI R- APS Anal yzer. M_cro-gas chromat ographs are
coniféhers thiel gortablei deyisk eor fdewinesShrenised t¢ wateout the methed disclosed

heMirFfo? §ﬁ§(¥ls@ Bfla Proaucto¥deFefihdlg pP&@?s Whe bl%dﬁ& %HM@ g¥ Intermediate

roneters are conmer ci al avai |
StreRm &t e el [RABAR PIROGRT. (RN URFFy g%l%rﬁf’“"t Samytap pueral efnery process

whith Ci§ Gubsegiubhtit Wed Uy é%h@(ﬁl&&llgeétﬁtc&k] Py pﬂtﬁtﬁ.ﬁf frbr&dhe ovélalBrefinery
Pat ent. No. 33827 ?52, the 81 g ure. of nent for a
prqcﬁasowfa'sfa BB eRipa (g =P T 2n REME & s P elnd g
fued enlsbricantoea §eh doradxbypldes aviatiad gasolite, Siesplaremaringiuel or lubricant
s 393,895, the disclosure of which is incorporated
erel n by reference. Wile any one of these units or

ige%f 0?@[ E§It E%vngéhoad?ééénpfm pfh‘é}“p@ﬁﬁﬂe dé‘é@ré’cﬁ@t caﬁ‘aa@u&ébly be
rrel ated w erti
migrgigpricalis, ARt wsbe g iﬂﬁp " g{)‘f‘:ﬁ?"ﬁﬂrﬁt 3’?@0 ﬁ‘F’ éq"i’?edo%"ﬁgf Frgrcﬂawces n

whitat 1ae tcﬁﬂtldb)enelyﬁcau patt o rdeﬁsm&n tof dinee tlevicenisefabdoatddhesing feshniques

coBSész%%g weth the m:cpoch ll?é d g%@gés’%]&ectr&ﬂ %r B ﬂfb‘f’é’ ngctl%éﬁl signal,

ect &d F consi's
in desperiseyto ®p@ct Mtfc age%twwyanqeot%usmade? gleetripal reigmal Cﬁibbﬁ fed to an

asBUdMe s@NGk é‘iééfb‘ﬁﬁ:&t%lcrﬂ&%é Q@n\}eﬁé 3tﬁ’é Eﬂﬁuf‘glgﬁélelﬁto a value for the
Includes irradiating the Sar‘rg é}arocar bon- Conl;alnh q%
Praneeiy $eipe INSRPYIR 2" fP'%’é%tpmGﬁ%s fhenignal Psipg ghempriqijigipehnidtes. A
spbét@ii nadyd bai ﬁ%ddnﬁi@jtlﬁdor( MafREmbiigiy .trehteds befpreebeingbdupjected to
chEamgmetrlct:J (%ec%tn%h S %:l ?/%% tﬂgnrngred property or properties. In either case, the
value or spectrum can be fed to a model generated from the relationship between values or
spectra measured and the known composition or properties of such samples determined by

previous analytical measurements.
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devi ce includes nore than one of the aforenentioned
units or spectroneters (e.g., the device is

waoubdesiosfaamct i onal ) such that different units OPCT/US2005/033247
spectroneters are utilized to obtain data on different

pro e]:é z)eseﬁts tﬂ@%icﬂﬁ&gtlllgﬁ&v& r&i@rﬁtﬁ%b{bngﬁé}ﬁld@{n@@ may be any

tec S are nore accurat el pre ictive of certaln

sulgblspiavicp aicbrean barBIZGeie psHbRd P g!a B BTG Rgve TRRIons simiar
to @fo'é@)écﬁ@\ﬁeh%scdﬁkl&ﬁioﬁémﬁ%tlhﬁfoﬁl IFol BRAntislE IhS eligt6disfilfhtin or micro-

oGRS o B e B o Bl e R SBRASo ve
fractionk sthdlas & those agwlenredshymongarmmah nefigery distiddatiootin waecrade distillation
o R e B o A oS Rl B S cReroeBRLHGico comrising
a mymrm@mr tiesragoriaing the ﬁ»gmp@e(e@t er@ﬁe o)y 8 puiiable ehpanely for example a

ca&%&'tﬁﬂoﬁgfﬂﬁlﬁi&h thé vab&iz_al safmbldipasdidid 8nieveGiNapBPlidiic separatlon a
tent, netal content

suVI A tXSIQ%z%e@yHLF@ %?rFof"ﬁg zpRg, rﬁuclbiag@i |g\tcm/|('j(_§fnqe§a’tor3g on which
vap@iaed sg@pler that Yaé paesbOpaks chamfehicqudshsed)om@l a micro-sensor to

R ST 2L R AP RS, TR v
optiehsansong Rreteraiyrethe moiperdisfillatian deyice pe aabmcr@-éﬁbgeatgd separation
defitd, 4br %anﬁ%e oi & Eillébnl\ﬁaﬁ?r Ei'ﬁ@tmlcrg rd%ilﬁ%ﬁl@lbld)éwﬁ\é Hﬁy;beltﬂsposable

per'cent nore preferab per cent | ess
Whese the fﬁ"é@ﬂﬁ*'@ﬂ'oﬂ)ﬂe&%ﬁ@é{we* a é%“eﬁé’tf ﬁaﬁm é'”ljfar to Alkppgyachieved by
col@BonaV\iEgtich) theBIRSH Flabigbnt €6Mbe GnilyzB@ByY 8nd &tf6re Birther analysis
geSLror in excess of 15 percent of a standardi zed
®¥Ehod, such a technique woul d not be considered to be
pr e
?h% Ln'tlcYg \Agélllau?ecle&%% Weh éezsg}r‘ftg% %fgléa?ﬁl Hgtﬁdogtlééq device or
senmg‘écr@foselﬁat@rr deyfceg gred@s% 1 rr@ﬁsur@@gnt of H@rfregu@mpya)f oscillation of

thd @ENEY, ?MﬁcW\QHér%eQe\ngpﬂﬁsg%"fQﬁ'atéﬁbl b ﬂfeeﬁléc]ﬁllbtove Fﬁust e material
er sou e nea ria for sel ec
BRS¢ SABE o T s pRy e ho A8 v HEleigton o
TBM, @bo@ﬂ@@pﬁdeﬂ)ﬁe(le& mhiag Guaddedindbroatizh, ort iscasibe exbldatiow properties,
chni . , y .
vl S S A ) LB 5 bk SR v
PatdméND%(ﬁtﬁﬁﬂc?@éaOd AEXpEPZi ve t echni ques being
preferred the ease of performng the techniq

(t eMinfe-Yifo svheptPreseghinayRe Weri PEBXamRia A7 eroxide "Ueme?@on on TBP

anBrt@E;ﬁé re&hhulafachigtithtdekeudfe, S€ MR bk \Igd) b]lzbvﬂ% t;llﬁfoinﬁéllbﬁloﬂlt%nsny and
S rerera

It
o SR o B B0 R 2 WS B A ovtanea
frofn a/euﬂeblecsgpa‘a'sorosted) esch aqathicrodstilatiet devidel \Sudhouand/ausold flow

pr+ﬂ %gr cloalggaémt EHJ I‘rggzr r@oﬂoﬁﬁ ﬂﬁ?gf L?Qese'é@&hOctane Number

ndent devi'ce r'equi

ora
(ROMK| Motor f{ctmhlymbyr OYION), ueRtans; puml@grp@df gmﬁkq peint may aiso be

mélisgel 0S8 bREhiBRINIRASERLE THude tRAAKsun NIR-APS Analyser produced by
| abor at o@gl?é Hrr1];%le’€/‘endent deV| ce preferably requires
T

AxgiblRehiY aﬁﬁcﬁ“?ﬁtsl ess of a crude oil sanple,

f. bl b
pr eﬁ- Q%) igngger % r#eaasgﬁnuqt %eghs |t36 ]paq ﬁée aé a%&flatﬁa%pﬁgosr anci,]the device for
measwiiirg- BN earchesart ¢legirociervical eensat. s, and

-14-



10

15

20

25

30

smal |l size and wei ght of each | aboratory-i ndependent

devi ce, the devices can be nade portable and taken to
woheoslooedati on of the yet-to-be assayed crude oPCTAIS3006/33247

as, for exanple to the crude oil well or to the

of f {cp%gpn%h r%gént,z@g% ?R)‘i/ﬂg %OHI’?ILIXfed %T&%ﬁ’éﬂ?ﬁ cﬁrfvetatﬂg can provide

rela
hydredzagiant smeylailmnd mmmﬁ%@%&ocarms pieble mie[aiG ARires include
Sieflen® MIOSA pRReELEBEIoY LY Mid¥4echibiSgy &6, devi ce can be

oper at ed mnth a suitable battery such as, for exanple,

a I ehaios eacmllw/mérteﬁtray mdMIltyhs;!iét:trcdﬁétfyl, (e @lrésyemamhwyr@ used to

prffe omiee” (etbrtc Eilor)ah 1P pld BraBunl ol Baliblebies n e

sarppley fall esxaanplea paitgreingnts nsulclew origamic toiwritkesuos ,medineehol, as well as
sul@]giﬁé %Q' ¥utr%h8¥ '&?@oﬁﬂdsanalFﬁﬁﬁez | fic OQ&? %V@ﬂylgﬂ‘erentlal mobility

suc I'ess m nut es. ere
sp%pmaw codpled wihoa reieip] PYERlYSEreCals gie tanhangedynitspgen; ard sulphur
anéTPéisJ"OdMﬁi:'r@@hOﬁﬁgllltbﬂfﬁékdhtlélofnoﬁiﬂ@' }z’ﬁécﬁo@é’cr}a |§rlw§ﬂqﬁ1pléfneﬁted in

refiner roces th e an
cobngizh Wit HEoo0E: ANE0T B g b UBE e TEaT dgHee o Suitable
midps-dotu sbbifity diffetdnéial onahilid $perctedretens ynchude thesSiowexi reibroDi/x.
subsequently used as a chem cal feedstock, a product
f r ofiort Ume ip\vtbe afdsentemithed @ mundss ©f dei¢ashmipy be arranged in a single

@#ﬁ@%ﬂb‘ﬁ%gy e Pe&aﬁlsfﬁ’l%} ifludk UR &8 N3 'dlffé"rerﬁ‘saré SIS devices,

onent for a fuel or lubricant, or

prefesabibRHARTLS UATPre A Yhde VRS G as aipe 4P Ciereph el devioes,
alldwiey a ﬂ[lmbé’f’fh’flpﬁo’yét‘tleb foSQkémplEh@r difatsonk @I’Eérecﬁ)eMIbé%certamed using

resent i ortab appar at u |ta
the e R P RSO Ao DB PU o5 851 dore R sl Glger irecty or
viald suiitalfle Batalbaseenbdebas dessrilgddurtievbeles. | n whi ch the
cruci al analytical part or detector of the device is
f abPue it itspartebiily, the eRparaiys ysedbiesary aftthgmethogdigan be taken to the

Iocgilc?nr S’l‘othé Bah?féut%tﬁey analy3dd, ParRIK ¢k ana‘?ﬁi%céfrﬂdénsaﬁup% obtalned For
le electrical nal, in response éo co

examplior SIS ol 7RSI (AR BectneBiAoRrY bF gRel he S 9k rapc
as§e36mbii/vanaissefcirades dilss éor @amplecort namidesoilvankdr @i it leeland-based

crt@?%\égﬁra;geghﬁ l BP ém gli %gﬁ%ratloﬂ faﬂlllﬁ%llliael HFOV\II&“\E glug of the crude oll

ng nmeasur
to @i @mtlalumrcigasemmgmcklm aseattainedued. anAOI!s pederating @rllipgpsite, the

apb’asr‘gﬁ s rtl@aC e\éerﬁrln@ﬁlmﬁﬁvb%auéeﬁ dt Rt Rl I'he%ﬁ’obﬁ tll%elinﬁ}'ng site to

ect ed henmonetric techni ques to
prqvagdfa[pl@ énﬁy%@”ﬁ g;ucéﬁ 0|b f%ﬁé?'f‘?'@sto pqu{ldglr@[%% Fee&lg%qg of theproperties
of ¥ 8hud8 o it HRexidIbm WA ebiudtion of @idcrogdsl generated from
the rel ati onshi p between val ues or spectra neasured
and Ptéferalin thenappargiesthét aan beruspd etk the mesapt asaayhmethod is at least

conggfpollee\%/itﬁe\{v%l%gf‘ogmp%l&rhg?@ %'dﬁh %Qael Wrélgég mefh network, and more

resen e mcro-disti tion or
prqfergblmrwlt’ha‘gmp@mmnmﬁICQBQ)‘]S(!'@eqmﬁysuglé agpgjfellite-based data communication,

such that the analysis results may be readily communicated to the potential purchaser, again
reducing the time-scale on which the analysis data is available to the potential purchaser.

Especially where suitable micro-devices are not available, the apparatus that can be
used to carry out the present method may be used in combination with other portable

analysers, particularly those yielding elemental data, such as portable X-Ray Fluorescence
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sui tabl e device which can be utilized to distill or

fractionate a sanple to give fractions simlar to
wohos®3aohi eved by conventional distillation. POT/US2005/033247

exanple, the mcro-distillation or mcrofractionation

(Xlﬂ'-gvép(égtrcfg%%f%ggﬁt% i rln&tﬁc%ﬁtér?%@n rf%(:fr‘&’sr%nowa ngé) & lfﬁfrove the

I'ner to give fractio to tho
bfe&éﬁloéﬁﬁwby conventl onal refi nery distillation i n a
crude distillation unit CDU|) mcro-distilla

devkRE fRE§*amrle BB péovmecqrglyéﬁ@f ﬁ%'@?‘gcﬁnﬂé'(}‘?tﬁié content of & sample
for @RaMple DF DEIda offifratibnBesditeblef portablepHRF zZinBigsdré) chdatiose available

fro%:%)g:q@}ng{??rﬁéntg a suitable channel, -for exanple a

ary, rough which the vaporlzed sanpl e passes

gllﬂslr& eth@ 2 B&?{us ul %o@aweﬁrtﬁé LBy nRRtRdidF f#él present invention,

con ensi a cool ed zone such 'as a
optignaliyolnr cony rg?éiarawh)anwhma@HW%bdwl ﬂéﬂe@f&n‘iﬁt% it glgleagidwo and
prefRSSE i reshecher o RABM®I ke§ BRIPERIES BT, th@ BsmSle 1 5 8gor to

nmeasure the condensati on of sanple at the condensing

Z onBecalie ofriherrapis @nsigsis nisiginbide &y usiny |tlmsaiassae msadiiad of the present
lnvgr{t%n eér%?ggs cér{]t? dms‘féé Eégi rg r;%gd#eh gnél/&ncaqeb\é' LFSgd 'fo?ngfocess clgf)tlmlsatlon
Fos¢>1ampdm theahethod ey me§¢<bafoﬁ @tﬂnw @mi mune@n@)eseﬁr@yn lpe performed
on @leﬁ@@ﬁﬁl@hﬁew W&%ﬁ%c@“ %ucm &4 QeikbisIricklaatdil® rbnlgcﬁﬁé@ @rom two or more

provi des a Series 0 fractions . sim |l ar t
SO%{EEfﬁ AiPIe) AttBR VRIE Yo 2 ENEHE OPIMUD  CORMgUrFiien of Al gefinery for the
blehd.aEtirtten ﬂ"neQﬁéththmaw b Mi’@ﬁo loyrifp Bensisternep ard/biyuahigof feedstocks on

et b8 T Bpkh BT R ey 58 Ree APy, SRR, or ot ne

determigation 4l iee(lbstwcqllldllhrt and dopette datar @r mgdo (hlendlng and process
ref@@r?%g{nﬂ@%@n rﬁédeﬁshe frequency of oscillation of the

changes with nmass of material on the
0S CinhkRt 1RE melibdor tHefpréE%hﬂh\lre?lho@‘\é@BéH LRS- h@@dﬂ ARNSEing site,

on the device,, the frequ c
2 Tt P PBREGH T8, DL SRRIGET ot G e M ppEb sy use a common
trafspoxt i rokchanib oy fmteb(a’rnplera wnsmmsplpgune,ctml mlofidie@wanalysis of the crude oil

fro roa%ﬁrm;ellesﬂngﬁg%%bme |n&&9$£mﬁg%|§ ﬁ&‘gpﬁgﬁ)r%? Lcﬁ"ned%lmg rt|1ar¥ allow

tion ors are escri ]
motg Sptinfin epmpdddtion of tewfinad gwide il bisngotn agigition, Nayciepeatgdranalysis of

thevﬂ?l%é @&@r%ﬁﬂ&lffemaﬁhebl&@ @harg@s meﬂﬁé'mli\ﬁiuat é?udﬂsr SQMivEl8 time can be
informati on an ve a S|

an
e oy PASE TRGreTBGIEvEn TaophaieR iR iR b HivpRsendie Bsnaing to
meintaifl @ @Ehstant gualitacrodmsisbl@fd. sat ur at es and aromatics in

the sanple as a whole and/or in fractions obtai ned

f r oBirdladyi wreené éhes apéiodt is arsed fgpanadysishofag peoduct obtainable from a
refimalgr rogksc’ tthé l’n@I 08 'ﬂwa‘}%\é'u‘é@d to%ﬁleabw %ﬂéypénoc(ﬁ]aﬁyrolf fy product at

t1es, such as cloud pol nt reezin

thea@flmrv.yor( atmybsewgwf:@twn@cwh@Sr\ﬁ}rﬁ@ém'e@h@mts tﬁ;ﬂ?%ﬂives at fuels
bleﬁﬁlh@rt@mmé@&rm @Mntalﬁlﬁ% SdhRs,NMLBW aE el BARYFE opStaiidnafBtdnks at

al so asured m.cro- Nl R anal yzers i ncl ude
airq3 %&glﬁf ?\I"W"Aﬁoﬁjﬂ SR duced by

In a further aspect, the present invention also provides a method for analysis of a

refinery feedstock or a product of a refinery process, said method comprising analyzing the
refinery feedstock or product of a refinery process using the portable apparatus previously

described.

-16-



10

15

20

25

30

Axsun Technol ogi es Inc., Massachusetts. The device for

nmeasuring density can be an oscillating sensor, and
woOherosthawi7ee for nmeasuring TAN can be an el ect r echase@ak33247

sensor. M cro-GC, when present, may provide a sinul ated

d
slpzﬁeab‘% Hogr}n%w %%g Sc%o rl%igr@ Evécﬁjtg% gr@'%ﬁ}:%%g&g?k %r product of a
refineryrPoecess Wil o or metd fudbersnoéﬁlﬁmn@vy&@r%smmnl@@t@@sof @L%analy&s

resits t‘élasp%rﬁfappdr&?eﬁep |aﬁéWr ribinalibrt61Qhé Blalysis information obtained with
nmobi lity/differential nobility spectronmetry, when

adﬁ?@%ﬁ%ﬂ‘“%‘rﬁ?p'@éw%éﬂesﬁﬂb% ovi de i nformation on

Spe It m lge?/ %’E\ig‘?gr}ﬁﬁll%qg%e? gr?al aél&%?s Sg%h% a?ﬁeﬁgﬁ gecmc Sﬁnsors
adameobprg asensors h hogustie sepsorsremisem@indudiigitwesiphcitapce uhgshings smicro-
rhe%l%glc?l' rﬁécﬁgﬁg fcgtgg%;ﬂ#gﬁﬁrat cH ttol'fﬁé’ Iab&bﬁmnb%ndent deyice dused in the

ty spectronetry coup

meitjodh '\@crmC@n@mawy&apgféfancecraﬁcfw%@né@Haiﬁe%aHrﬁeﬂf%@éﬁn bggsed to
deethiRd tHe Adidlyyst ésarM)Iér@r bﬁﬁmm@bl\ﬂldrcﬁ Wedlofgfc@( @Q&Huﬁés and acoustic

sergg%b(lfa:qt Sps&% {i%tg%lé%/ we&cgﬂg /OBP sample }or example Acoustic sensors

alspcen be BSHdI todatieiroiné firegpotopairg of & admple, fdeaxaople. Sui t abl e
mcro- ion mobility/differential nobility _ )
spekrefesaidy thedabaratoryeiedeapedest dewoe ingledes DVKis at-lepstipomppiible with,

rerhdi€ ceﬁqﬁﬁ.ﬁe&ndmgtnh%s%@H%@%btemfe-pa%ga Q8% dBIMBcafbd, 308 fhat the
In a single portable par atus. The apgeévat us

resuff Piifie RelVeSsaa b8 GPY SPBPUNSAiRA J fhe't r@élgmee'y or user of the
labBfa@frgndbpandaht dedidet 5 di fferent anal ysis devices, such
as at least 10 different analysis devices, all owi ng a
nunbier asshy pretpds tessibed haeis aapbecdroed aft af a saretyefdocations, such
astgﬁ Q%Laleté’c ?%rﬁé?ﬁlg\gﬁl't BE%DH'%@Q ﬂlﬁn@ﬂ%ﬁ&% ﬁlﬁerea&ﬁide oil from
ml@ilﬁl@l ygllsSareebw&rblqwd%cml gipeipesy that gompupispieea Faidehelk éor blends

thefEARE krofS oA SIBEAtBR Ctof Hidte! ab%@%ad%%fﬁl@adlﬁgs port of a crude oil
vegggrtabl I |t the ap ppar at us ysed

Vet et S B AT FEme o kBT SIat AESsca ) rodugt streams
in drcoilaefiieyy\sed, and a rapid anal ysis of the sanple
obt ai ned. For exanple, for crude oil anal ysi s (assay),
t he apparatus nmay be used fBXAMBLE| ocation" rapid
assessnent/val uation of crude oils, for exanple on

cr ulidis xpmplgrfegiongiates the mathed phiednvantere dine '@Bcﬁpsatélm of a
chdércbk sarfple @%m@@t BBnI]eneP"DN I spbétenctidrividsiobthireld! RIR steb®avivé@ taken

val ue of the il to a potential rc er to
in {58 T g, Gofircs R wayRn By bkt BREHRTHY miyand =
terﬁpdrmuretdﬁeoatppar atus of the present invention may be
used at the "well-head" on the drilling site to
pr oVheléstrdgpiatives af fheispedira were ugerkfop phildingothe sxlibgtioa madgls and

forQﬁ@Mggﬁ,r&ﬁ&&d f eedback of the properties of a crude
ol at a test well allow ng evaluation of said crude

oi | cal®r&fonr mblisls tibe TBPpadtatang dld‘malty o@rfe bailtusssl sbbdt 40 to 60
caﬁblpaﬁioﬁrs%%w%ws. Sa caltrlgt?o% sia%p?ets were cthosen such that they displayed a
variety in crude properties in the desirable ranges. Reference data for the calibration crudes
were measured using the corresponding ASTM methods and other appropriate methods as
listed in Table 1. Models were built using the partial least squares method (“PLS") method.

The models were built using a GRAMS/A1 desktop spectroscopy data processing and
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conpatible with, wreless comunications, such as a

W rel ess nesh network, and nore preferably, with
woenwis4remmuni cati ons neans, such as satellit echasews/n33247

data conmuni cati on, such that the analysis results nay

be rea e t PUr .
maa@esmrfnF@aﬁ%vaﬁ%ﬂ‘“ﬁ%r%?ﬂ*enih%r%gl SRR Rt Aot ALERISR 1 e models
waglerified ssirgvai inadrlepdens sefaf cpde samplas. pur chaser .

Especially where suitable m cro-devices are not

av aVIRasnestra tfeve thepsRIPRIS Weteh Aeasuier Heing JBY) spBecRaPyelsiy The
spdch® oBfafe8 WerdBidnORd Ny tie calbRtlon hodeisindahé ABPVEtd1and density

oS oS 3B AL R s SRR LA e

motiélslor escence( XRF) spectroscopy and Laser I|nduced
Br eakdown Spectroscopy (LIBS) to i nprove the breadth
of AdsiiayallyXiRfFay flupresegaaepipectraseapyiFovetiedseth] 3nsli 4/ 7pwas used to
detér% rﬁﬂﬂ& s@lBﬁurnFEl?él SanR QBh&dm Bntéht$ 8MRE Brudb 9amEIs 2MAksR1affis also
e fractions. Suitable, portable, XRF analysers
seti f‘P{m 'Dl'dréb'?ﬁc%@waval | abl e from OXFORD i nstrunents

G o BRI R T 507,
varzdiubi tathiveas thieh heomelatest heng Snalelisaagsr snﬁwarege\raéatm drom Spiral
So%r@ Llcon boaéerle?ﬁéta rg%?lsﬁ‘@&e(?&ﬁ rﬁ{n%m/é/ Féé%%'r 98P bé?(gw Qéts out the

roperties be anal yze
recmatragtsé aspant ped parpp@reamtaw% pagtaish ol AsEe) MolueRs P Gleterained by

corﬁéﬁtﬁ%al%&%aﬁﬁlcél h&hﬁh@& MNs ik PRIV éyﬂﬁlren&ifhﬁ M&tRSd 6&he MGention
obt ai ned nore ten can be uggﬁl orcgapr ces|s ed assa
PrOgHIEs 1A SolEIVEN SRS Bt o EoHSk D dMoegdsh W ofiied yassay

infdr@kdioner y and regul ar anal yses can be perforned on
bl ends of refinery feedstocks, such as blends of crude
oi I@rudgMexmgeeab @f toohtat wejcuate rftscensiioel) e gefingd $ehnfeyholg crude

{ CEHY f lHFuatel 8k Of thB&set of k
pro&)Qrﬁ p'%ﬁféa%'o{ Qiv Uglnlbru?s dé%rdtr{]ﬂé‘::ﬁlltﬁreg ull 8fib la8ShyOtro et of key

crug e Tyl SeL e HANGS THEAaE g PO ORLIAR  Liamaltonal

dat@lchh Bé" bu@ts ridt lifikddnter gensity, bliptLal] ikgke bavaradiuan dfoo recomstruction of
e or

e ide on-1li a
crolg dal ot HRh o5t Binet les, et o Stk BidRinder s
prevloasiglbean tainkdowitcdats froef a egeyseb pf ¢roils assays ﬁmstiéfksyable that this
r . f t IS used at

Caliéaazloﬁ\?\%{ F?Y%Z@@d‘%gﬁ’f%%ﬂ’rﬂffﬂﬁ gmlsbletrg%%g{r L}}(ﬁéryber of

apparatus' may be operated at different well-heads

whi ch use a common transport mechanism for exanple a

comon pipeline, to provide analysis of the crude oil

fromeach well. Analysis of the individual crude oils

and appropriate scheduling nay all ow nore optinmum

conposition of the final crude . oil blend. In addition,

by repeated analysis of the crude oils fromdifferent

wel | - heads, changes in the individual crude oils with

time can be
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used to predict the effects on the produced crude oi

bl end, or influence the blending to nmaintain a
woaonstan2zqual ity crude oil blend. Simlarly, wroeUs208033247

met hod is used for analysis of a product obtainable

froma refinery process, th |eq_pthod may be used to

check consi stency and qua f the product at the

nor

TBé KM?%MWIR?E ?EEocqucllt tocations; but,i!_ TS Fheld % wt
et Car—prarnt S CTIeTib y 'y
WholerGrudeal s or _in _fuel - containi ng tanks s”Eh as in fuel

gplgkers or stationary tanks at airports, |dockyargpior

— o petrot —station forecourts. tn a farther aspect, the
L@Eﬁﬁﬁﬁh@@ﬁrﬂﬂ&@hn al so provides a nmethod | i

KerBend (14 1 y2ry) feedstock or a product of a refinenos

Gagrigeﬁgfiqug met hod conprising anal yzing the.re§$2§ry

HeGldin34ppabatcis previ ously described. The net hddb/may

Va?k%%ﬁ&?@ﬁ%&%ﬁﬂﬂﬁ@éX%b§°éq the refinery feedstockzpé4
aCt—Ol Y

a ref et processw th—one orfmore further

Vaq Gias l/ §Vany Alist S6PS — 56 rhuni cati on of the gnal ysi ®.73

results to a potential purchaser, and/or conbination

of the analysis itnfornation obtai ned W th a dat abase
DengiydiromNIBr evi ousl y described. Alternatively, or 9/c¢

Wh@@‘&rh&é’ﬁ@ljnéit% further analytical tools, such as gggs2

SPeCT es-SPECI T T SENSOrs, adapt ed- pH sensprs, acoustic

sensors,_ mcro-conductivity/capacitance nhchines;
WhelCE RIde &M Raitely XRchi nes can be incorporated into the

Iabgratory-lndependent device used 1 n the| nethod.
SU@»%}@W&onductiVity/capacifgnpa mehinace Aand nAnnJiw |

T T T TTC S armiTaudp T CUuUT Uit

NicRéppavg can be used to determne the acidjty of a8

an-e-ar-o =

Vm&gg@&gmnagr exanpl e. M cro-rheol ogi cal machi nes aggd

[ A 4 (Y . )
STIC—SCTSoOrS—Cal pe—usScu 1o udcticelliriref timke

viscosity of a sanple, for exanple. Acoustic sensors
Cr@(jes&l ﬁg&ppe used to determ ne the pour po|nt of gR@issian

sanpte,” tor exanpte. Preferabty the

| abor at ory-i ndependent devi ce includes, or is at |east
conpati ble with, renote comuni cati ons neans, such as
satellite-based data communi cation, such that the
results of the anal yses can be readily communicated to
the trader, engineer, or user of the

| abor at ory-i ndependent devi ce. The assay mnet hods
descri bed herein can be carried out at a variety of

| ocati ons, such as, for exanple, at a crude oil well,
on a crude oil drilling platformwhere crude oil from
multiple wells are being blended, in pipelines that
conmuni cate a crude oil (or blends thereof) from one

| ocation to another, at the |oading/off-|oading port
of a crude oi
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The foregoing description is given for clearness of understanding only, and no

unnecessary limitations should be understood therefrom, as modifications within the scope of

the.disclosure may be apparent to those having ordinary skill in the art.
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fluorescence (XRF) spectroscopy, nuclear nmagnetic

resonance, mcro-oscillation, mcrodistillation,
WO20060030ME3S spectrometry, mcro-ion nmobility PCT/US2005/033247

spectronetry, and m cro-gas chromatography (GC). 4.

The nmethod of claim1, wherein step (a) further

orrelating data obtained fromthe
thggﬁ'ﬁ?%%gs'gw th the boiling profile and the other

propert y nRthot@f "REAAG af nfdrédafoh.conamirg fecdibtopk, (AP method

conprises nmeasuring the boiling profile with at | east
congiEM8f mid-infrared (MR) absorbance spectroscopy,

near infrared (N R) absor bance spectroscopy, huclear

magnet i ga)r esowasoimg hoiingopwdiist and at ileast anedothic Pepgry of the

Chrh&&%&?@?ﬁ%ﬁﬁ ﬁé feSdstobR SvitTet h&ﬂ,t Rio GifiéleMm ébor’éﬁxﬂf iRlidbendent

onpri ses correlatin

boi te¢hmiflugs o‘f"mr@'“o?a‘ﬂhéﬁ@éﬁ’fﬁb"@d@P?W@Ft 8?‘)““5’15@0{% gelected to be

obt@é@@(geof@éahtrg@pegmtsmyopy or (ii) data obtained
fromthe mcro distillation, or mcro-gas

chr omat aph The cl.a

t he ot h 6%%%’?@"9 stzg eme%stuéég';e?r orrrrr%tdﬁ iln%gtgh a) W6 Brdbessor
consapsble nq ofconkdnisiing a defemiifative (gsagy 1of , the ol@ygroca@p@-lcgntarnmg
nun@gcgsgooo (‘T mgr,ﬁgasurghgﬁtgsérntdy and conbi nati ons

here step (a) conprises neasuring the other

property by perform n east_one tech u t

from t hé9gr oRFORRHEH |%§e£§’(mﬂﬁ?"rea\7?‘°tﬁyefap\}ﬁ%l%‘l’ ¢ S fiSh the
( Uvin¥assijeradigar bance spectroscopy, infrared (IR

absor bance spectroscopy, WV fluorescence spectroscopy,

m ds i nf rar ﬁlﬁ M E’f)dé} SOLRBRGENS Bt Br‘%ﬁ@rﬂpi‘é’sefé@l@ﬂ from the group

[ nfrar ed ance spectrosco

-ra
corfsistiog @c@ﬂé'é/ (SRREfic grity.r 9t Gsific H%g%arpo ﬁ'ar j iscosity, sulfur

coftErt ARABCR Nt GitRPES tortéHt | P8 combipatdng iissrédf] at i on,
m cr o- rrass spectrorretry, mcro-ion nmobility

spegtronetr and [

Tﬁ eg met h Pé?thg? gf n?a%-r q\,ﬁ@éﬁ%‘ﬁ %Ee%ngé)%?%?ﬂf@é Jeﬁ@mmggat least one
techninpe isslested drane | the i gnepipd aensistitg &f nitavioledifisiblee (UV-Vis) absorbance
spéﬁ%%‘pguiﬁ%r\% t(ﬁ’{& t%@o@&%rspgé‘t%%ﬁy}’ UVHuordigerat sl'ﬂ)@&rd%f:opy, mid-
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infgred. (AR} BbSEPRR RPISSGPbAEE TPEEL @*&%)%wrbaﬁgeaﬁpedmsmw X

ray ﬁUoFé},E&Qe((NRR) sp’r&ﬁr@éob@)‘] Gﬁcléﬁ&ﬁédn@ﬂ@ apynanaadmictecdsediation, micro-
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dlsfnﬁgorbt méoro-magﬁ eme&;’trprgetgel @E:fo |8n £ ?%tr%ﬁt %& rghétry,v\’gr‘?J %.Gro -gas
choagigedphnGOYf. sul fur content, netal cont ent and
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the,propgid BﬁeWoH hor ><(,1ef A, Whlél‘éfne§t§§ 'Oé)efu(tﬁ@?"aompnses correlating data
SpeCtrOSCO er[ el n st ep
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5. The method of claim 1, wherein step (a) comprises measuring the boiling
profile with at least one of mid-infrared (MIR) absorbance spectroscopy, near infrared (NIR)
absorbance spectroscopy, nuclear magnetic resonance, micro-distillation, and micro-gas

chromatography (GC).
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obtained fromthe X-ray fluorescence (XRF)

spectroscopy with the other property. 12. The net hod
wohomlasare 10, wherein the netal is sel ected frearisenns/033247

group consisting of nickel vanadi um iron, and

conbi na ons

f Th
whér ei n H\Qgg)ré?lgw ?, wh ?%?teérgﬁt Q}eﬂ:orgéan%e@c&?el?tmg with the
bomﬁg)rnwflles eStm‘mme Rither I{i speaiaebitainegi frgm the spectroscopy or (i) data
obte}f_&fetd f%fr\ f#k %Iﬂ’g é)‘?étl?étﬁp g% g%)as ahePLRERpRY EBECt I 0scopy.
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spepiEgsoph T-AGSAMIR CakSErbe0gs SPEEFRRGRYe B3 TFASH TNIR) absbioance
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are sel ec
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micfp-gascheamnsogaphyyGal). ul travi ol et vi si bl e (UV-Vi s)
absor bance spectroscopy, infrared (I R) absorbance

Sp?‘:t rogqe Wethw of EIHiﬁf PSHEDER LG heePRYmprises correlating data
infrared (M R) absorbance spectroscopy, near

obtpipgd facrr@aﬂe(tﬁw'mqusweﬂ‘ B niher OfRRe™Y-oscopy, X-ray
fluorescence (XRF) spectroscopy, nhuclear magnetic
r espnandee metesdefosaiml 7, athewsn theiteshoiqde é3 &t lpagt iope of mid-infrared

(Mlgéjgéiorﬁgé é@c?r%gtg?%%eﬁeray mfrg}e‘a::(ﬁﬂkg%s@fggﬁde' stp\éctroscopy, and nuclear

mat ogr aphy;
magiatic e¢s@nanng. dat a obt ai ned fromthe techni que to obtain
at | east two properties of the crude oil; (c)

t r apsi tithengethdteofdiAper, heinttoe athpr propagois selagtad fremdhe group
coqrs?sgrgqng tﬁrél HGt | n%ng@tlgaﬁpsrﬂaér%dvcg’n ‘T’nsaﬂgns%er"egfe afd é{g;? & tbmprises
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medQiriag tHenabparty vdatboaay dfioresrence (XRF) spgctrog®@py The mst hod
of claim 17, wherein one of the properties is boiling
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measuring at least two properties of the crude oil
Wi t{e. at Theasietiodoofl abior 40 o0whereindthgemdiahts sele¢iad Jipas the group

conSIs(ta’ng oﬂn&%ﬁ Qar‘a%ﬁmﬂ BN SnaSoRbRgidns fedtf each

13. The method of claim 1, wherein the property is metal content and step (a)

comprises measuring the property with ultraviolet-visible (UV-Vis) absorbance spectroscopy.

14. The method of claim 13, wherein step (a) further comprises correlating data
obtained from the ultraviolet-visible (UV-Vis) absorbance spectroscopy with the metal

content.
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respective property; (b) transmtting the measurements
made in step (a) to a processor capabl e of

woecewnsta7act i ng a determ native assay of the cpauaszios/033247
fromthe neasurenents; and, (c) reconstructing a

de;’lg.ur eﬁé'%&hé‘& <F"rlycla(?m H“ F‘;the éfweth@ ieretglr gn},él&‘?ed from the group

nt's
consisting of nickel, vanadium, iron, and combinations thereof.

16. The method of claim 1, wherein the boiling profile is the true boiling profile.
17. A method of assaying a crude oil, the method comprising:

(@) performing at least two techniques with a laboratory-independent
device wherein the techniques are selective to each be predictive of a different
property and the techniques are selected from the group consisting of ultraviolet-
visible (UV-Vis) absorbance spectroscopy, infrared (IR) absorbance spectroscopy,
UV fluorescence spectroscopy, mid-infrared (MIR) absorbance spectroscopy, near
infrared (NIR) absorbance spectroscopy, X-ray fluorescence (XRF) spectroscopy,
nuclear magnetic resonance, micro-oscillation, micro-distillation, micro-mass

spectrometry, micro-ion mobility spectrometry, and micro-gas chromatography;

(b) correlating data obtained from the technique to obtain at least two

properties of the crude oil;

(c) transmitting the properties to a processor capable of reconstructing a

determinative assay of the crude oil from the measurements; and,

(d) reconstructing é determinative assay of the crude oil.
18. The method of claim 17, wherein one of the properties is boiling profile.
19. The method of claim 18, wherein boiling profile is true boiling profile.
20. A method of assaying a crude oil, the method comprising:

(a) measuring at least two properties of the crude oil with at least two
laboratory-independent techniques wherein each technique is predictive of each

respective property;

(b) transmitting the measurements made in step (a) to a processor
capable of reconstructing a determinative assay of the crude oil from the

measurements; and,

(c) reconstructing a determinative assay of the crude oil from the

measurements.
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