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PORTABLE APPARATUS FOR ANALYSI S OF A REFI NERY
FEEDSTOCK OR A PRODUCT OF A REFI NERY PROCESS APPARATUS

wakeos/oB409ent i on clains the benefit of U S. ProRCEUSVEH/033240

Pat ent Application No. 60/611,002 filed on Septenber
rdrTaB280dbrangrdd. Sor RuAMisScOM@ln Radminky Agebbseaiki om ANeropucT oF a
60/ 61 1,050 fil ed onrSeptenybexockéds 2004. Background of

the Invention This invention relates to a portable
apparatus for analysis ofappARATQ8rYy feedstock or of a
product of a refinery process. Feedstock analysis, for
exanphie irerdien oflpimss &gy benefit aof UngpoPtoyisionain Aetest sArpfigation No.

oM, 082 Rer Bﬁrg@&erﬁ@é‘rom J008d§ido0ksS ProisibRdIi P&ehti ApgiBation No.
ol | refiner an oil refinery will refine a

qoé§r1&8591ﬂ'ﬁ“58¥88 %%PF?E« é?ﬂ ‘f eedst ocks, incl uding

di fferent crude oil spackafbubd entls Imfendbrtude oils, each

0 opdh§ o eigles ke = Pk AEpERrR ToralBRE Bl fgfiner feedstook or o
aowodlict ofarsfifeny proedssni ng of each feedstock and to

te\é 2' g?%o%tc} F%ngg%@ rﬁ?r e§£m¥l§ lHRe 8l a% 89$ g% Wantﬁéﬁggfigﬁat must be

I es an ues obt ai na
Perermer doefsie éﬁ?ﬁ$ta1>kseﬁ* ¢ egfiped Hran qilgefinery ﬁVM@a”br%b@b@f"EﬁW will refine

asléﬂg@ nﬁﬁ\ﬁgsdf %ﬁﬂére@fé%ﬂst@éks GRS d?i‘ﬂeréﬁt cFlRIBRS, taan 'Blen@§ &f@ude oils,
erti e? need to be, an

<Beh £ AP BEE AGb T RETHehG! BERLSHEPSlich T frder to asceran the
optmtdSdoaditiorfsofot refiging rof @attafegddtoqkoarsioni avgluateetha eoteatid] walue of a
0] € b est] f : .
O 8 50 {8 PV BB o porn
etffeweoodhfs tefining Ripeesy of said feagigioek, raych a8 sPuediareprydeppifen. often a

1G4 Hﬂﬁbé}fof Pﬁ)‘p@l‘tlb@he&ﬂg b%%lﬁélV&leartH@%ﬁa&é)orpfe‘ﬂQH BroBesses such
artl al anal glsn S assa%/F data, and u

to
AReNSIPB 5L O Calabal POIRBINS e MRl Moln@BRHERY fopn assay bul
dstrasksd ﬁﬁﬁﬁ&)tﬁdbpbfpeméﬁ chased W t hout a full assay being
e
vokigwsef auaterisl @and dokingpl-@ wehber toapredusp@@ prrtial tsiet sf amjysm(assay) data,
Fapdo @r\lvééﬁé)w FH9RH fuPE&Y ItQ4 RotUnEEHEmBH Fo? feféﬁi@t%lé' 8ok Burchased

regi ons presents particular risk in
WP HbASaY bRAAETIHE (SiP PHFcBERSEtaNgMenGarths RYFRgseymust make a
rfumbm STRIBEUMIIBHE bih R value @bthe fdedvtotK, tbrRarAsly, afart aageamsn this may be

e Nigilecor ShpiaV 5l Bt 8 Bm BB aiel ThisLgfesents partuar sk
ip thec/laatin. of naw sddie ol oroductiij whrtn@rly s new pprdudiientaseast
refi q?&ld%e%@é@ﬁ%edﬁ if@lr éJsbe'( Snalgkkc BrsrAG'S bl assay, were

i nclude | nternediates in over a 'Nery process,
rBH"@Mﬁ‘éﬁﬁ'*'BﬁQ)@@@P@"F?’GH’WW@V overal | refinery process

Wh' Cl Qd&tlo‘ﬁukh%ﬁﬂé#%b)/oflﬂ)‘ﬁ&ﬂct@?of %ﬂ%%ce@%ﬂﬂa&@@s@% Such

%ahé‘ﬁ{ atg\é?r; ﬁ@ % Eﬁ" rﬁﬁ}%&f E{gﬁ%s%sggt}m%& proJucts from the
dvkrait defmgryqnm;nss ewlnic$1 dresuliseqlientlp usddude cheamicad feegdstooles! dnd products

itont {hg%vre}éﬁlrec’ﬁngﬁl %c&givﬂﬁéhog}e s%%%ﬂhén@l? used as fuels or lubricants, or as

blending components for fuels or lubricants, as well as the fuels (e.g. aviation, gasoline,

diesel and marine fuels) and lubricants themselves.

Descriptions of refinery processes, and the products therefrom, are well-known to the
person skilled in the art, and are described, for example, under the chapter entitled “Oil
Refining”, by Walther W. Irion and Otto S. Neuwirth, in Ullmann’s Encyclopedia of Industrial
Chemistry, published by Wiley.
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di esel and marine fuels) and l[ubricants thensel ves.
Descriptions of refinery processes, and the products

w0 b@ses40em are wel |l -known to the person skil | BdI/Us2op$1€33240
art, and are described, for exanple, under the chapter

S NG 0501 o ARERHS GFebFS BPINeHgG e ofe using
sﬁimmscs:by YAlthpudtl the hsd obypéurbﬁppmroglwe%(ﬁilanaeﬁsatcéa rfupnber of the
S eg(ilﬁt &g&;r{& ?eﬁ?’ %ds ko% %&8% tﬂg étHcgoe OPW(§ 0‘6%9@@1 stlll requires a

roscop pect roscopy
sgnm@enﬂ ayﬁr@tyaﬁ &fugisiod, t@ﬁs aorrvanﬁsv@lal Otﬁt'"f!tﬁé e@\d'a?ﬂ'én'f(ﬁﬂd fakes 2 days for

aR raﬁﬂgsylsl laR§ tHeQfir FeadpbQra RBd &% SMsurbMEntBLS Ask c@ﬁta%formatlon on
00/ 39561 stil | re ures_a S|L9J&|f|cant

of Rieropsics el e o6 AT R Sk P END U8 O gridrReries wil be
datethmihekigsse2ottiy\scdr@latiams s yeday retlucearedctrhey. i nfra red

S pec}\ n"ge[ I%Joden%s n%&vl q@gr‘?iolﬂkg Wﬁgrteb?g ‘égtenﬁ) Lat%? %E?alryrbf a. refmgry feedstock

i nfor ion on
of aprogugfofid esfiopty pa@@aycm Ctutﬂmdsf@n’empwmqn‘t é@ly @f the bpiling point

pgﬁteeﬁé'ﬂsﬁf GnB Yot S RNMIATYY @T)/W ebathd Fé%gst@(t,k SHpfukly optlonally together
reduced accuracy. A method has now been found

Wih e MERSHTPARN! VA SH@E'é{yC%’fené FERVouelyy it a8 oot SERegFe Tt @ useru
apsagtiotld 18 otained iusiag YonPr eRSparsidstelse THat piesed ifiveation provides a
pgg%iu%@e})%?aaﬁs l?{l]n wﬁgréiszl:? g atleoaJ\ l I i :A\%trslepo" cgjt r%p?dly and away from an
aha@gibst lalatory. pr oduct , opt| onal ly together with a
rreasﬂéc%%?ﬁ&l ﬁ %F@s@ﬁulﬁv&ﬂm BRvide€: erYdr@Hl%l é/ppafattus"‘@?' aRfsis of a

app reC|ate usef assay coul t al ned
refigprydeqsisiogk 9meredﬁefépa@r{aﬂew Provﬁ% ﬁ'%gmatwn%wwa

provigles #figQinafhdt d@mba'bﬁdel@mu&tl(b’lﬂof\bﬂfé i6diting ot pridfile of a refinery
assay can way from an

b
anal yti caFe‘%éorfgloé?BFVucR&G‘%ﬂﬂxéf%?ess(’ AE” pr esent
i nve(® i onatpeasy ivdefartzerzoelyidal devivep ancit efsvifidr contriisywiis associated
of a refipgry dgtggﬁtéﬁﬁi%noa{lgr@tkm eTalt(oe o‘ﬁ)g o@s% &fdb\ﬂ@ésybemg adapted

process, sald apparatus co %
anal yti caPr delprreiaationr of e éﬁﬁf"ﬁa‘t’ﬁ A r@f'"ecrhée%YOP'F 19§ product of a

poi n]tt pr okfidedy (Hrocﬂasé efah@@tg/leéétﬁelﬁ'ﬁé @tﬂ‘saﬁi d@w@ésodiémb &dapted for
a refiner rocC eas
el yt | cafetireviages ok 3 AT 6 piiesakhat die Ffhery recastock or

associ at qm‘oduothfaareﬂm&mbmsasand an algorithm at |east

one e £ [

t he 3@%%@@'09 Jév&gé Ip %ﬁgp qgefag r%% O%Pag‘ﬁ; r%t&?{g tgphé)fnventlon
areefuitally ynigsefelricated, antimay be @AEQ fognef esmsergi Hligefabricated devices are

d@ﬁbébgma\ﬂﬁ% et E@Elaﬂgﬁﬁﬁﬂblnﬁeﬁ'ﬂ Grndéiéct&h@f ﬂh@tcﬂalwcé% dabrlcated using
i nery eedst roduct of

of the re
e &ﬁ%&%h t'ﬂw'%ﬂahlet"rfjeaﬁw Fodicesions agwREtym or 3 simple
eldaicplaighabinaesiopss @td@ﬁtaanmmraiestg;ubﬂartcbe Ai sﬂmﬂa eleotricalsignal is fed

tc§ ng1 %sas%lcpét s%{ 8!I %:trloﬁ%% %ﬁi’cla %@ri%r ergg tH ”inﬁd? Qi 5gfnglrlmooaf vahue for the

sSensors. crofa rca ar e evi ce
praperty being aleasured,yarifigtiler preesses th@@wet ysingogheemetis\tpehaiques. A

shectiuP Ha@r%@ qu'éﬁ' Giebchye W%%&ﬁatﬁ:@ﬂ&s raheat béﬂ)l‘bhbélh@ subjected to
m cr o-chi uces a épect u

CB?'H‘EJT‘%"'%feéE'i'Weéé‘l’ wgﬁddheaweqﬁ'reﬁ RRSH% RS RIOPYTIH b 88 gpsonthe value
o sh&@gumsielied anaanoddl gemgpdied ebmcthé irelationship matweies valEs or spectra

measured and the known composition or properties of such samples determined by, previous

analytical measurements.



10

15

20

25

30

35

to an associ ated set of el ectronics which either
converts the input signal into a value for the

Wpe@pes40y9 bei ng neasured, or further processesPCES2005/033240

signal usi ng chenonetric techni ques. A spectrum may be

used dire mat hemat.i cal treated bef

ub) ULV e DR TS PER RS e, eGP TRY Smafand cheap,

andq:m ned tpmugaeureya singlppropeatyt | Gtber rhiaroglelvices wbials erodtibeea spectrum
' f

N8 Rl PR 1 oS5k 3 T, R BRI B Hor o

QREIPEBIWN conposition or properties of such sanples

det eltnis g Qe Yeat it Edfi tﬁélspré’déﬂ{ yﬁ/emh tﬁﬁaﬁur@mr&@s !adfhordmg to the
roauc ectrl ca

|
RS eu RSP0 Sl REiG Sefied anE o" tigitadine Soflad nojptarofie of
the sefinglyefepdsiuir dryprofidier antefina@y headese Sogdiner hwiftr edizast o other
d%glggst &%@a??cy bg Ewgé) H%@gwrl n%;%g :bggt%}tgcp [ohths )ﬁpo%%ﬁ{/ %ging measured.
Tiiso m@tomg oft mpasugerpeny dewige U eorerferty Heingr defeimingd, diffaieniiates from

tidRibnd! hﬁetﬁé&a\hl@éré'sonacd%@fcg' BpichIg érhﬂllR @B@dir‘ohféfbrshééubgen used to
contain at | east one devi Cegor}s&e e of determnin

"BRsS ey "BB1iE PRPGTIICR ¥iagtorERECTS SRS NS BREFLR BR% P ol Snalycal
méaadwatensf a refinery process, together with at | east

t wo Iy: 0 be. ' j C

oo, B SRR RSP BB PR B 45 et con
afrwietstrigniye doiling asiot eiefiatdirdetlyi b nrefetablypialdsytheioiigg point profile by

RRhSUBERE dofilidre ©F %Hél@tagsdegér%% hafd L& bﬂ?éfggg& to a suitable

where one devi ce, pically an NIR spectroneter

qggggﬁsqjg%prtswgﬁg%afr@oyp|Sam@[$a| $ueh aﬁrocf)b%?"f':l gryde, pils. By “his means,

vesl rép‘-ih ahahlj@ef@cd)ﬁié/‘ﬁﬂinéd‘iﬁ c(_?_rﬁﬁﬂ][sbrawﬂmdad)ﬁcﬁl‘dl rAétiods, which require the
al t ca e 11rst naj. e

B B TEREEE Mt Bl PR hdf Bl groeany

detgrminkee thef tryg boilifignigrotile d TBR)I ofi an tefipery rﬁQedptogK jof @ product of a refinery

pgéc{esgtﬂh)é firdp Hﬁalﬁ(cglfo%(lﬁg Lsypé”éfﬁe Q%eie@t%d gl (i (2)1%911198' Lditillation or micro-

by using suit software or no
fEpstianatignedevigso i 2 @WNH\%SW”P’@F@? dica nigrozpseiliateraggyice and (iv) a
,ﬁlia,baj@se corrprl sing data of known sanples, such as of

d
c anmﬁgcragqag?tﬁ%als? ﬁorﬁ%ﬁﬁ%ﬂ Ig%ﬁ% f{.l% %gﬂ%ﬁldqﬁﬂces ¥ncllud|ng at least
ame tforodeasuvihg densite @ud raé leakteorei for tneafieing TASI cBilefeyably the device for

rﬁé’a‘%ﬂﬁ@‘ ggnéftgtlab% il %s&l%ﬂp%%%ﬁ‘éé A4 8hd 'dE@Ee %}ah%éé&f\%; TAN is an

devi %qdeter nes t e true
eaepspghemcaéswm nfegop of dhass egdiionst deyiqsp grrvdt d%fre%also be capable of

Je@rmm%ythBrWiﬂ§sp0|nTrﬁofﬂé réﬁd ﬁ@f&lféﬂyl @éﬁabﬂeMl @eﬂemﬁnlng the TBP, in
mcCr.o

b o Shelor S HE o RSe 1 PP o ] bt Bofle may be o

rsipreaiistitetioh eor, micto-fractienatioe rdevices cand| atsecond eanatyéica rtbvice \may be a
' apparatus al so conprises at |east two

rﬁiﬁ'lrytlﬁ'é{%panafnqb?cal devi ces, including at |east one for

meas dhEsdn @lemqutey ethadiment, thesrressRinyaptompravides #goriekie apparatus

16 HafEid BF ¥ réfh@ryq@éﬂsﬁ)@k Broé FBEE Bf 4 REBN&IG BRIcEYs, herdM said apparatus
osci 'l atl ng sensor, R measur i

e device r
PEPHFPSoINAR P EHERALEN Ik 1855 BEIEEb foT B SaC A IR Gapr micro-
fdaet(drﬁ&dh deice| & nmikesNiRe dpetirsidetee acnip@iseillaibr dbolce mnd aintigro-GC. In

(;T"tlclzl?arlk pﬂ%ef%éé%?n?%n&fltﬁe aﬁﬂgfjatﬁ)sr gcfn?z{il?sbét%acs?eﬁé), lp?ef@ébly at least

de% erm
three, devices selected from a micro-distillation or micro-fractionation device, a micro-NIR
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addition to one or nore further properties. For

exanple, the first analytical device nay be a
WOorR@eo3ssti | | ati on or mcro-fractionati on devPCEUSHENH033240

a second anal yt| cal device may be a mcro-NR

spectr onet L f ] I
ROk 4 Dk s 4018l § b Lt e Wi addhfpal oscitating
samak yixd an eléctmcharhicaleensof.eedst ock or a product of a

refi r -

! hr eoTHisaIRTE SBBarallp ol Bed ShoVRRAEIE FRBRIIG oo or more of
ntigredistibgtion pr migto-feastionation. cnigrP R ¢ NisFeagsclatoriand npigro-GC devices can

pPvider %ﬂl@ﬁﬁ@ﬁdnﬂw &e aridlydis Watr RYGitddl ot @Trefflenyi f6@dsaerl assay or
articularly preferred enbodi nent,

af‘ﬁ'?és'%\gp?a‘?rﬁ‘f‘ff£°fcaorﬁ? %ﬁ%gro‘é‘fssl east one, preferably at

| eastn dddities, thelmr’lheemaﬂwbzﬂcdteﬁdea‘ of) rmay comprise a number of additional
anl\lgtfcgl ﬁh&é tl) aatsbma e{;urtﬂ%rc %ﬂgnﬁégafgrjgégp%t !f')fo{ﬁe Sffﬂe@fefee@s&ock or the
Pfﬁd@ﬁoOf@IﬁU‘@@t hecessi t Furieramara thenaineodeyicel may Mg included in the
appatatls t@lﬂga@l'}’e gkpgik rp%b'éﬁy” ﬂﬂé &R Feduﬁ—&mc? #aly e vERaluable as

arat us descr.i bed apove, exanpl e cont ai ni ng
ﬂi%gélétsc‘}?“ he Feeddp Crst-rhRasieath ?t':'%ft i on or
m cr Puten@tdpenias iodihe refinenofeblistockiirpratuoserid tefih@y pestdss which it

C [ .
eregdneas r?/ag %\s/é ge%fhmcérqg aﬁﬁlﬁ%H dt%fqhg boi | r%ﬁécfﬂt&?&ﬁef g@%tﬁ/'gbé T%\l will be
sa@e@yrieeeno@nhlay@ rwcehy may mgud@totdfbaae n@fﬁbetéWNp cold dlgw properties
éd&h agddbduk %rnt tfré%zﬁé’ fpbfﬁ? Bn@RRLY tpbﬁ\f‘)l vid&d&itf EResBhbirch l@c’(r&’l%yNumber

rise nmber 0 di tional anal tlcal devi ces
(ZSber Maioh C?qmeh@vmp%rq(h\f'%h ﬁ?P@Ee'?Ltmt@& WO%QO'Pfefﬁwyof Mines

O‘o@r@ﬁﬁ&rﬂﬁiﬂeﬁf(BMbB prractivetinddk, sordattivitgrsulghup e&gént, nitrogen content,
nor e .t han devi ce

h be, |
D R T
coetding atahegt qma;pdwt;onaédwqea‘buwérmlmm erieeormagya of thesaanmb@f‘ues For
e%ﬁ‘ggl ﬁe 95;95?51 gg Korﬁﬁ\ﬁ By Qﬁéﬂﬁrfrral é:éﬂcteh&r de@grﬂpﬁfgtéu%urocfontent for

I nery toc ro uct a refiner
%@@E‘Q%PWV% CPW'?F&W‘?)@ ra'é@u %danfioa a‘ar%ff}ﬁsﬁéw ometer, and/or an

aaditbrial @svideGot dierPing rigtalkehtaht, 85048 kil spiteiic bénsoand TAN

Vot ol SRl P Sl e 0B, b PR i fege i

cpaductiptyicapacitinoee devigesp (8.qit foanatidity)o udicpoirimgojogical devices (e.g. for

hb?ﬁgtg)s EQW %@@J’u‘bgcogct Fb'ug[]%ﬁ Fas( Wlon M%ﬁtg/d@a%ﬂﬁ mobility,

tane nu 0|n
apyRasomtisalr aretstionY-Yigesnd Mmﬁ) SPG\CE‘?%CQE'?? V@ 9i MH2 R for naphthenic

el UCMIch %dhdg&ﬁltﬁ&ﬂﬁéc@ﬂé@ @B\{nees? |rﬂ|érggﬁéblé‘gitfél @Blices, and acousto-
ni c cont en um content and co
Pl BBrSowrrEr b PR el o 2 B OG A FRY (i PRy an amy of

sensraiddihd appasdtustd tedrvention. det er m ni ng one or nore of

t hesq,hg 6RP&" ngcgg%rth %na?ﬁmla\ﬁ es nl?gt ?g@%é} dé?errqﬁ% denSIty and TAN
contal n an evi ce e

and rapéiertally ooe oexnaip ldditiongy pr@p%@? ot:mw@wwe@ﬁstacwrcw@duct of a

réfnefNSocesd =& OWRBIS SandRe ebhsh h@ frANadHd/ dptiorilly @Rl ok h}@féaéddltlonal
device for detern1n|qg ta

t

PEQREE]EP L Oneei ERYe TragiiPpap e R e orlk otk arslpRgrocess.
sai dThus, ﬁherfurmannmférrasemmdnmml the epremeat invention provides a portable

t i .
%18’%%{8!!% rfI Yl ' fué(lgsﬁsgg 'dFee@Hé}z fg%{ogﬁso{ (ae ‘pgidgétgéf ?;rgafmae%?)rocess, said
appaatys speptisings copi ¢ devi ces, such as NIR, ion
nmobility/differential nobil i ty,

-4-



10

15

20

25

30

35

acoust o-optical, acoustic, UV-Vis and Md-IR

spectroscopies (e.g. MD IR for naphthenic acidity).
wor@so3menduct i vity/ capaci t ance devi ces, m cr oPCT/US2005/033240

r heol ogi cal devi ces, and acoustooptical devices are

al | ailable in_t r.S an

o Y2 e gl LD BorRRR G e L SRE B proe

i nvent i onof @Fkéinenhfieedstodror @ pfaduttivéa refinalypricess, fateeparation of the

in step (R)indRikedSL&" Jpp%%ug%ﬂékéfbﬁe@%ﬁjoczéé\ln@}@o or more fractions,

optionally one or nore additional properties of the

refinery ¥edst ock or product of a refinery process as

a whahe, ot aordiRnRdriayal@id dedided e depinitdiivh lof/deneiy &Hd TAN of

nore additional %gﬁ@%it es of one or nore fractions of

the refingRyY EE B8P Sr oduct of a refinery
pr ocknstbis efmaegljmant the fnmo-laqrarqmoefobmceoroerrdbaaepmaﬁon df Hiee refinery
fﬁd@ﬁ%ﬁpar Mg&% fﬂE /)ﬁ ?c%§s thid IEQ& It\ﬁo ﬂQ&@Hé‘talﬁa stclfarfractlons can
analysis o I ne edst o or a uct of
t*re@fher?@ﬁkysqﬂfeydw@r maeg frthas egldicalderise®r i si ng: (a) a
m cr \DhéSIQW Sdpafditio Gé’\hd‘eﬁnf seaipa @ap@Ble%@H&f&ﬁMlﬂ(ﬁjﬁbh @ﬂh@BOIllng point
eeds

t t fi f

oot B o B e Badien i S L s s or o
proeffictrod rayrefigsey ptopesds. d?referahdw tite microasapefatiore Hgviger ie diesfirst analytical

AL, ) of HerpdeE it MOt Aol ot mlIRL paration cevice i
selegigd from @rm!crpmtl&atloo REMisFo-figntienalipn delicer ange m@wsoscqllafcor device.

t hi SA@mQ%mné twd aanaﬂe%ﬂfeﬁ 8RatRAI fR0icEeyr (sf-‘may %ﬁ%& said first
ar aél on of nerqvf f eedst ock or

oRRHLIS B Bl o5 ST BoRR 3 4o PO e TR RSt 6 BeqToP. i
atidithgt foans of anoré realytival devidey $@thd yietewnination s rdengityranb ETAN of the
frgg%lngtl cal devices. The mcro-separation device of

i s capabl e of determ nation of the boiling
poi nThq)fUdfleﬂ analytierl dpyviedserfdbl greiused &y slgtegmipation of density, TAN and
oﬂtﬂn@ﬂf%d’?@%} gdiht %Fofﬁeh& ohBRr nre 8f fh@ffl‘aeﬁ%fnlé Jr@o%gécf PCterPla).2 One or

roduct refi ner rocess. Preferabl Y,
S hereaailedl SRvERVIRbaIrs bs Rioviies wioh caf et cEaine AP of he
ré‘ifne@tfﬁms(oak ofroduteofial reseimy prbbbée rak Ia@fholel\/bet preferably,
t he tion devi [ el ect rom
i Crlgér ds SE{IT?H?? a{hgon%%)rse arée\r %n fd%wé n?a ? on cro%&séllaéﬁla 05 micro-
fractionatiopsasivick athinh isléhei first. analyticat da\tlcpa/ @hq a sehend gu@lytieal device may

bERY rﬁlcfdjﬂﬁ‘%ecﬂ&ﬁleﬂé; ' ‘F‘ﬁ'é ROCAAN ?na?fbe(L@ed NRY %SRS, 8 %lve data on

sald first anal yt i cal device ) term nation
densdy [Fqunispf sefiifespnd eroneaticpinone PéB‘PSﬂ %ﬁhqfr?@t'wwbta'wd from the

k6l épapatioh Qel/ioB, &hd, BEtloRalRNaky il Bl totdPielifdP fdedbtotlN6r product of a
rminati on of densi ty and TAN of the fractions. The

ete
r?q'ﬂ?rylﬁ’éc}c ®%hal ytical devices of (b) are used for
det ehlrmedivelpror f addidios, they furthi@mdnalyticab geviaes aldyyalsb @binprigg a number

opﬁhé}tangl ?zj&léég é%rb%s&rbe &/eotfo a%&ﬁ“t l f@&lliér wQ& %E&‘ﬁ& of the

nnre anal yt i ca
t%lyefapéfée tqﬁkewre@&tmﬁr@ﬂn%woa@san h@ft'b?fﬁi%'ia@ﬁ es of

the Pl%fdrélw Yhef QRRsdtRc chél’dlr@f @dﬂhétpréﬁcenﬁlnﬁléﬁtioﬁﬂé Yhand-held, suitably

o € Bt oL et SR g atied T o

m Cr'ﬁfer auarains beawing to the present lnventlon requires only a small quantity of
refinery feedstock or product of a refinery process (hereinafter the refinery feedstock or

product of a refinery process may be referred to as “sample”), typically less than 100ml, such
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device which is the first analytical device, and a
second anal ytical device may be a mcro-NR
W@ pwes4net er. The micro-N R may be used, for BXEHIR1085/033240

to gi ve data on density, anounts of saturat es and

matics in one or nore of thefractl obt ai ned.
ag (1 gnm't PleleRt A79- HEISEAPY: 11Bholess: c Becatisa, © d t |56‘ﬁ§|q|“?r’]"'ty of sample
reﬁiusem the arwdysisotanl be @biforetey ih eedighificntip shqrtepdinet thah canventional
@ SlI nery, ﬁgﬁfe%ﬁo 78 &%ésﬁg' y, or in addition, the

er ana evi ces al so conprise a nunber o

of oTW")Qrﬂaﬁ gppasaibs decardiegs to @s pieseot inperdion hoavides tap analysis in

13§ @2h thdb ﬂourgrérmeﬁref'e%‘ﬂw gr&fHeRBRAER LIS T BEs thBR 3b liRtes, preferably
refinery feedstock or product of a refinery process -

legs HieB P njputes SUFt alessthen 2 MinMfesy abl y t he appar at us
aC_COTrgal rlaegnetry) fdedstofn @ap :bé ahﬂ%ﬁfﬁble?ﬁfd@oh&lﬂﬁi-rﬁ@l b fed to a reflnery
suita in ota of,.l ess t
s S e P elnehc e B 2 Giighell et buon =
auremdmtqr esrackeflstoeks ordriends af mrlmaqejafrﬂaldf?edsrtocmf i nery
f eedﬁr‘é%?é%lﬁfhe%ﬁ?@%fee@toc@ |§ S hl?:%rdﬂ o?rb%ﬁ%‘f crude 0|Isf optionally also

(herelna ter refinery product
CorBRTISHEr 9'%‘?%‘@'@, CRE " BT %&%?W@W“@ 6r“§§ CORARRANG '€ b b'ocomponent or

ah wﬁa;rﬁxablbté cbﬁ‘@&ndnh a0chlDatesidgs! Gchﬂﬁofnéﬂthdﬂa o@dclk}acﬁﬁSck @ffhonent.
pre use of.the .sma ntity .
bt CLBhaR e e fle ArpRzusdl 8 Reen e AT GpRLIEh falyss of
peidyeti dfiec efingry mbasss,ethe turodkict map becany eterinedialle sireainyisi the overall
re?lH&Q Ipﬂﬁegso Q‘bﬁ%%{? %ngoo(ﬂE ﬁ\'elové}ﬁﬁ !%Ylnergﬁmcgésl \A/chh |§ gl?osequently
at us accor present | nvehtion provi
4 anea yFiengical fqegstack, rarpradue! from e avamlb Fefingy apiogess which s

sMs@é{déﬂlﬂ%ué&&i é%‘@hhéﬁbrsluﬂ)r&ahteSSasI HBrndRYy Bérﬁwn@ﬁt, for a fuel or lubricant,
ﬁ‘?ﬁ’ f@? Qfﬁp@gss tlhtan ut es, sucllﬁ FE ggﬁ ﬁ
G ?%FY?&@”yg?SQ s?'S?ﬁlo'h'ﬁ?”ﬁ U%{ﬁ’{/ upriganL

f eedéherelpréseat, theayicloalidtidatioh or micrefraatienation sendte msy e any suitable

d%\f ééqﬁhlcg{ éan b% lﬁlY &qugtdkﬁl thid 4 Q‘ﬁplé & %‘ﬁzns Gmilar éo those achleved by
I 'ocomponent i nt'er med as a residue or

cwaet!@@al distietion. 6<Pr q%a@ﬁ@sth@fml@rﬁ@hséh*aﬂm pemisfo-fagtignation dewce may

dfsfﬁ%g&tu@@ :613 .or Rk QéfﬂlQHYfeEJibQodeB |g*ﬂ/%rfYacfl@r%d§ﬁ1%kto|tﬁos@ achieved by
cruae ol

CHBENS] R AU G SRR oL o ire-csthation

devicethaayt algp ba @nhicrocenginecredpievied toropgrisiug a micer-inathr adresaporising the
n u 20

sgrﬁﬂg BQ go%mdg &I{)1 Q\m@?t{lg %h%% ?ﬁg%gl%;é a{:a&ﬂl&ﬁf Q@Jé?g% which the

V@noeiseémamnlﬁ/eaﬂsemv aohieye edlab@uf llawélsymr@tloof a guippblechppdensing zone

(tFoikAY aNBbkd HoRE Etieh a% @emEFoor@H@Erafgﬁ)yorpﬁ/h@H vbwrﬁédrgéihﬁé €hat has
Sstreamin the over all refi nery $r ocess, a bi t unen

p%?SSGIL%’t"hF rOATah CORRIRSR: 12NH & ?erEPbEbg‘@aW? e F@"densam" of

sartjfle atthe sbhdensiag doras Theghiediseador trag the tad Apticah sqaisod Pedferably, the
mficrrqH]sQEg%ovgvrlcael !s r?nficlzrcr)] ?%bch c? %g Sasr%twﬂ ccelaice for example on a silicon
subse used as a rican or “as

wefes ndhe qicodistifetion dédee may beldlsoosab@bwmthe rolprosdlsmuglon device

pfo‘?ﬁe§§ %s%f ﬁ'Qcti%Hé éFn'n&f{o 13RS kHidlRd by 'c@n%httldr?]l%ll ARNILRB, then these

bri cant Wher e resent
ffﬂ‘ftk?f‘%c%ﬂ tbetqqa'yﬁ?q '%Oft?rmﬁ*?%? B’”f‘?@@?'ﬂﬁ%ﬁ?"&fﬁs devi ce may
be ame ramrdcaéalllatodewu&ewmt ples€r s lpféferbbw af @bousfic dpt[i:bll device or .

soror SBcr st ceyben FEareon MedpraHienh i hS ey brosEfaton o
thei devisedivetich cbariges with friass f fmatetial comatheonsaiaiire @ husmyif material
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distil a crude oil or other refinery feedstock to give
fractions simlar to those achi eved by conventi onal

WO edosnt0y9 di stillation in a crude distillati onPCAU$2005/033240
(CDU). The mcro-distillation device may al so be a

e R e e
bottiag paiht, profoe, a&mas“rplqptueal deyidds| raayyprovide nfeghaticni arhvigdeeity, cold flow
pY(%%RireES?&atﬁ’@@htﬁmﬂ%ﬁﬁe%& Qe %l?é ?&ﬁa@on\’ap&lﬂéblé |U|'odoscnlators are

lon, a sdul e condensi ng zone (typically a
d@%lb@@'nibﬁepatéﬁimsa’%ﬁ%ﬂ %ﬁ&ﬁ“éﬁ%?%%erat or) on which

vapoliicsedire Q\FﬁEh RrdsBat mBRBe RSES R extingid) € F1dGIAB Blformation on boiling

d
BN AEAB T dh S & A LT Ao ORFeRS INE 5 g @rovgdrformtion on
dﬁhﬂﬂy(ams emsorits ni‘ayathetealand) ptdntaad:s i8 etlesmnplé?asaé halblapd/ot indractions
oma?neg fl%lnsé lea a% e S%Ba%ﬁ% &Sp S%Fﬁaagrh %8ofa¢ﬁ*ﬂfét|8ﬁ'td8\9l?e Sulphur and/or

separati on
cwldélom mmmsﬁuchlaatoiqyd pQ@W'@beFQPaW Ipeintliasigts GANG. Rﬂméﬁcté Octane

NuAf IR, (bt Uc{aﬁé INGFBEEYICR®, Bt HibePa®Pshae ;ﬁfnt may also be

fractions simlar to those. achiev

regasyier St g R (ABYEET? nglip mﬁfg@aﬁ Nig: TAE’%J\ fiyéaf ppduced by
AXBén wchﬁmdsgaTs‘ Mt Messaamasetts.i cal devi ces. The

mcr tor deV|c n .
o iR, WBRT PretFM BBy plVEP LARTER i farBh Skl an provice
hoterocareen sneeiatiers edchors ofeH sCR eydrasarbons. t utaplegjorer(ey deyices include

SQ_%CI\PII OQ%dh‘HBIo%GbQ ©r 9tﬁ<¥r' rﬁ@r’o-éf‘(lp tfé@ec?@@@ d6ch W thdseBmy dRleloped by

materi a e oscil[ator
thnaiversiivey Msssachesetiss condenses on the devi ce, the
fr eqWﬁdﬁ@-}anlhaﬂﬂﬁa|ﬁel%ﬁtlawﬂ1dblllqsspeﬁfr@ﬁétﬂlt whBen @reseni, Iniaygbe used to

TN A AT
seoiplet ifdresxapplecbntamingnta nglicll egso sigasic fahionides on. metpdrnohAsewell as
@pgigg 2%%' lrlltgnbgﬁs Ghfougscr 'F}ﬁﬁger' r}mH'oSon PRbEiR/aeRntial  mobility

7 952. Mcro-N R, when present, r¥
spectipmsly qoeple@xfmpﬁern'cwopﬁpwrdéan av8roRienGs BHoden and sulphur

éﬁ@lylu!; ng Ma&b-tin Iﬂ{dbflltyl'cﬁffe?érdlal %(ﬂlllwes@eo‘ﬁrbmgirﬁhe%est |mplemented in
as.to.provide |

OB BIRE) v RO e & Pie AR s e ih o bR (e sutabie
rhibre- sambatyam‘feaembbh@oummideotrometers lirgctide mwsslormXanlnreDMx
fr OMyfer 5 ;%b}lﬁ%uaf d lﬁtﬂl\é)fbr@tcf?@ﬁns%%cg‘rgaa%vgnta?eé)u? because of their

m cr o- di eV| ce ur and/or co

spred riget ansls |0WS€R§h d@ %P@tﬁﬂreﬂcﬁmhod@?ﬂﬂt Pf thez pRRrades ﬁf:cordlng to the
iffehfibr %e(é%&%tus%ﬁ%s%e@??@?@mmbmceém aré/BéﬁUors A plurality

Oct ane Nunber nunber .a
of jseeh %S%Mr%pre t,tpéegfer@ bracrApded | nlgﬁqf;m QEF"E frﬁ%l E%%] sensor
wilh e Arovlded MitR-aAPS sdciatey sectrgnicsdo cenlveltythdvsgnaor signal to a value and

T?S&Wg% gl%rgcﬁ'nétﬁg mb%éY?c? %?a‘f@fﬁ? %%lg% to J% Géﬁ‘?rl %r \Q’ﬁf nThe sensor signal

e a Si n cur
vahh dongain ll]jtPrmﬁil@na ohyhir BieRFBOREIRgHBERMIGd 19T WHIGE S alf,eqti.’i Telated to the

&gpeg?/]nggmggyrg)@ns Sui t abl e m cro-GC devi ces include
cro-technol og X GCs or ot he

m cr hi ased .
such THe PrassRidnsBtiery %W@Iasﬁ%'ﬁegﬁ)}r‘?th%“elﬁ té@? quackgves%ism%d“”d”al
diﬁ% %F@ Baraple requirbinerite; a aumisep b difiérgnicinbfyticat déviads may be arranged in
mopl it Ctr t ] ;
ap? BQ)? 8gl¥?bi$ g?par I[]%n[rﬁen aé\&em gc%ﬁdgrllig tonfﬁc\,( IpPe%thS’ ﬁ\(ﬁeni% includes at
lpast 8idiffereat bpalytisaidsviges, rmqafer@bllv@é leppt § ﬂiﬁergatrﬁm ticgl gpvices, such as
exanpl e contam nants such as organic chlori des or
net hanol , as well as -7-
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sul phi des and nitrogen conpounds. Further, mcro-ion

mobility/differential nobility spectronetry coupl ed
WOWRE0h/034069 cr o pyrol yser, can give enhanced ni t POES20851033240

sul phur anal ysis. Mcro-ion nmobility/differential

mobi lity. grpectrorr,etr ] s best inpl emen

gt dest HapifeRnLRTal AR deyicess AP A ymbe

faconk ﬂla?eﬁédfpfmaid astkpaised ashgethe mpparatns, ceedi previdirBua ts@bifieant amount

O?S%tg%r thgtgna sps eltlliéf/éﬂ' %t“){%r g@te{ Qitawggﬂa%%. model as described further

tro 'nclu I'onex mcro
blowxr o- f abri cated devices in the formof sensors are
adVa%éﬁﬁ%n@Sﬁ}@U@@ apparbile bécoﬁﬂ%' th thd &@seﬂﬂﬂvérﬁ% eQsbe taken to
preferred odi ment t he aﬁ par at. usf ccorﬂfs gt 4 F
RN AR A to Reanglys e 2008 TEONBATIRS G185 SRl thtained. For
gxb@ple, fd)ﬁ‘éfL@@SbHthbWblsE(é&agz)em;ﬁ)araﬁlsphay aé Iusyd &dr “stulotation” rapid

Sensors resent ran i ,
RS R of SRS Me. 4B SEFREY Y aRhBNaP Bkt i lana-basec
cagteoishorags temledumrmthe @aﬂlog ootisebatgetoha cs@a@d tangergn glpOt‘t@r from a

e‘é@év g afaé}gmp%dlé?é} nlcbﬁlllﬁg SPGB | blfé BRAhg the vaRk 3k f-’he crude oil

desired ropert he sens
t0i? POLGTSRL BSTRNSAY HatQUt?h‘ya%C%wesr oAp}eEi‘”c 9 5% ??fat'O" 8ling site, the

a’pspa.%%aﬁ th@bré@@ht&hvérﬁioﬂlrﬁe@cﬁd Useﬂedtahe&/vélmdab’e oprtigerilting site to

péﬂ(fgﬁ{?gg %%%lfrﬁ%l? of %ﬁrgdg 8?§erneitxPrlnpl\éie tgtp:roslrl] e rgé id tf(%%back of the properties
of rackirwdecleiladt asﬁeme&ellaalldw&grqyblgatmqqﬁ salémldles)ll an gugrbanpliestion the oil
r%;f Ba? és&ted 45}%}%& béﬁé-flﬁié?vlb qgﬁ%@%n%lﬂtlbﬁ%ﬁgthbmrﬁng process, for

ar at us aratus accordin
qm@pprf@gecﬁﬂlmg rwl@lﬁvqs@ﬁr suitable, e‘afsecaﬁn m%&lﬁ may b Hgesia ﬁ?"ect the data

SHiadagt 1 cal devi ces, preferably at least 5 different

anal yti cal Vi ce such asat, | east 10 .differe
nal Yepege DO LT TR BN OB sEP e agferang t
the prIsphtenveationy thef pavetr irenirembrds ecf gisd Elatiechalove Heata e apparatus

r%%%@eq?gelpftec?ﬁgrﬁ ast,LHg? ﬁ%gtgerﬂo‘?%éﬁjé gacﬁ?1 i‘r&%’afﬂ&/ %"’]’Q&hargeable battery,

€ ana gSIS rect
withquitthe batteableguicrimeibaing ol Bpavy 40 H@é@trth%%cdtaiouwmé}e ‘apparatus.

bel orerBMBiyt thel appataiub a&Hrﬁﬁrf&é’s M@ appasst ¢tﬁnp’§ﬁl§l§f ditf) gwireless
to the preSent invention can

GRiE=Eale SUch GOLR WiEIAS SRt SO o P P BERl: St remote
édﬁﬁmﬁﬁﬁﬁér& rakdraj si.etl.asFsatellixbaspl datafcommemniseiionpslich that the analysis
l%s%égilrﬁ%}/ﬁ ?esa%ﬁ%%m&n% cAB& ?!; ﬁ{e%’ce{méﬁ rﬁﬁ?hléé&d éﬁﬁ r%cﬁ‘]tcing the time-

rapi assessmant val 'ua cru
$oale amwvehinhl the emah@lsm‘a%l@ agailabledthepoieptig! Qurghasghd- based

crud %sﬁé&al@t\/\ﬁ{e@ﬁutﬁae Knlcrg-ld@in&g; ér@ ﬁotI eﬂéﬂiﬂbl& th@rapparatus according to

di scharge of a crude oil|l tanker F B l Hicularl
P BEPP AT eBHoaTeR e GpF0 BeSTTOREaTOHICRINeH RoRgDIg Anaecrs, partcuary
fabwlyiélam@elemehtet detd,|souh agpdriable KaRayeF lodreddeacec (XRIFR smctroscopy and

t

Lok Bheso P REGTEFroph 2P b iot S BSN D A5Gy, [

pr es eXRF, fonesarnplecanmyoMide anskyels af suiher aﬂﬂéﬂ‘ﬂa'ﬁ cagfentoha Sample for
&éﬁﬂp@g dle dd@%ll%‘a&%ng O RLQN] SiRabia Ptk ARRjs¥siifcide thoseravaiRible from

for exanple, to provide rapid feedback of the
QKBQBPthé@mGPtSa crude oil at a test well allow ng

eval L@érieﬂamy Ghe Spbelat0s H&fbrdmd to tHenpresenhinegtibi, cptioreatly inhembination

01I ssed throu pr.e f ;

ihe B TSP Bt bk 8 of RSN prptes o e
éamnle tirtid drialygeci ddeh as/atdeasbr0 lSQM nrmﬂﬂ@sc &t erdde eihagpayidprsexample,
may be used to correct the data obtained.

-8-
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Because of the relatively small size of the conponents
of the apparatus according to the present invention,

WO b@opdive? requirenents are also relatively | oRCT/BE290%033240
the apparatus may be operated froma suitable battery

(or batter ack), preferably a re har eabl e _batter
1 ePrRS AERta b Y rEeRent BHRYIEL GOPRY oG TR it any other

anBpsees, prdferaplg ptavidiet idkty imfespént oﬁappfmrrﬂwb&:h cBin bé deradetl yas described
&]}eﬁ %‘Qg\ﬁ)r ﬁ]t urﬁaggrﬂggf t'hg 'ﬁéy ?rgger[ ich rﬂéash?e%shtu a%BE%ﬂflérl%H &ude %II assay,

as a Wwrel ess
wmmmu@e the doitirg BOlf!irIWféﬁ? Aensity. infal peid appber (TAN), cold flow | properties

(SRAMBNHGRT AR SanBEASLRE pSiME h/ls%ﬁs@a%@b}hdrt&n@ﬂﬁ Q‘ﬁirc@@h &:ontent nickel
comruni cation, such t %at t he ana

cPBIETh Mg ACHTHERI LAY PO e pAteEr Phine il SES of 3 Xog& - of fractions
tn@dcbm&ngartdﬂ@oetrumwqeuremrfom@;bftoher aaﬁaérygee;ismatsa i's

2hrt 287 b s DRI o RS 1B8tng 76 bbb o, an
cpfipriin o otet enalysers, teayt chr@cfﬂyr ganerate iswflicient; analypisdatse for example
é§§£pdaltapfopfpnwkd?i@tdll%@|n&”aﬁﬁlys@ﬁ RegaiReyr t abl e anal yser S,

parti cul arl K?a hose (r;g el enental _data, such

port Aeraatie ywq:prﬂ%ysgsg@ﬁ tac%ﬁpjlregtﬂyeg{)motge ﬁwargm optionally in
deﬁﬁﬁlgtldrﬂglu{?@tﬁeraﬁﬁ%dewmﬁ@@ féﬁﬁaﬂ&étbm( inpli B8S) suitable Mptabge mode!,
t he, brea Qr

2B ST e e AT AL Ko rurver o
dtioar semplepl €onéxammled éor@inkly$is ata cwids oil, 3b¢ padlysis data obtained may be
%ﬁéﬁ%@lvﬁa m%ﬂﬁﬁo AN &l §ssh{ﬂ Q%t‘a{g%etrh&)%? dévRb Rl Ssshy ‘é]Q@a obtalned

I nstrunents. ner g aratus accordin

fro0n anRsisio 8 ange Mkarel Gher casieiohal 18/ e QcARBRAataRS Model may

Bl JsBd ﬁi’bén@?a'fteé détBﬁHd}é%@éy&mthWnbﬂov@ﬁcﬂﬁuﬁdﬁr&edat ain
respect rties of t

b iR et PRALT EaB & SR osRondRs (a8 gy Shhanced
i Inget toid sultaslaydatabese mwdetpl get fredusp pwpearties derbed rfr@rrn@walyms of a

|£r8{a'iﬁl}r%b8fo‘?§ﬁﬂ£r ('eﬁlYl]‘?é?éHt)od?o Qt' onal l'y in conbination

preferably provides data in
res pé‘étan@lxamélﬁ wfmmthmﬁn@ws'é detawbtapned fropdhe aRpairiuT ARG to the

dridenhh BlediBh O¥Ad oftidRalkfeEng fotHeY aﬁélys*efbe iK@ata Woﬁp@ rn’(dltﬁérlate analytical

d t d
tgﬁ%?qlglragsqoh;\saglho qﬁggrﬁb{%%ta agé: [rﬁéy ;%8 anaa{ﬁ%qs 6}%// flttl{’l%tthéﬁ mfo([:m%tlon to a
I afmbinBAdY of knolvd nidltvarigie apsyticalelnty iasald databpeairsugoastescribed

.ag\g?g&%%gpm nt), viscosity, sulphur content, nitrogen
ni ckel content, vanadi um content and

combiBeatuserss thetrepid @halysis phtainahie from thedepparatus.efdnepregsnt invention,

ddaRedd eé}‘?' bé %Faﬁ% moteBfle anBloP REH ok Afsed If6r ﬁr@&éﬁsfcﬁﬁimfs@f jon. For
asg“#/e”li]é ot her refinery feed ocks

e anal ysis
2R ANS MAY b&d’és? & ah'@ teegy ?’I‘f’efeﬁ{‘]‘ ysgﬁ.‘@aémq rbeﬁformed on
R&ls ofTtrefiea) fe)edaaoksptsdmr asablahc;esafraudamus gradeced yfrom two or more

e?cgg?z%gll%%%gf t:ﬁh dreetflrcm) | g%%ﬁredoﬁ:}t ﬁ\'u anf@&?éﬂ}?J & @8 %@f}f'\ery for the
W:nde riathentbe ppparatys amalbysnsed t@ateafy@l@n%@tﬁw aﬁlﬂf% ew"}v of feedstocks
ﬁr‘?ﬂr/él he aareﬂ%rr@&u@lend?ﬁ étgﬂﬁ‘ll én\ﬂ/dr %é?od@us'é@ttb Q)Fb\ﬂéietéh line or at-line

anal yser's be enhanced via. in
erminshen oh fershloek ARy angl yieRegy | 4Pt ol Bit tgcpifying and process
ffehﬁm:amm.%ﬁlbﬁn@aéla obtai ned from analysis of a large

nunbﬁ&léergl oet a;?q%éa US| t@ SPrels:g It me“,x rg%l i§ US%)O&t tﬁ@%éfls‘rleﬁd ’oén a drilling

a cr ta I ne
sa'tehammmdervmfaapparpms mey ge @P@rd@d@t Idlffa@shyelﬁmaéba‘é@hma common
derived from assay data obtai ned

-9-
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fromanalysis of a | arge nunber of other crude oils.

The crude oil assay database nodel nmay be used to
w@emenate a detail ed assay with inproved confiPENTS2005/033240

Simlarly, for analysis a product froma refinery

@ﬁgcess the data may be enhanced via input to

P%fbf“écwsﬁbé%'ee’ﬁﬂlﬂ@ a GPMIAR PREEu & P??W'SE@\”?'V%% of the crude oil

fete ieserdwélr, m@aaloy31e8|ndifndﬁtal |card§Eb|I§1 AR @ppropricé m:Heanhng may allow

éﬁrg%p%% o%n algftn téca fi pd OCFH e oxlabgégpgarna%@d%lon % Fege%tsd Balysus of
the gruge eissinm ﬁtﬁfe@nt wdhheagﬁ,d:hgpgqsommlelngdl\acﬂwal oube pils with time can be

@@@ltb{ SRt the efidlifof r’d%"rbr%dmgdt érNcﬂf blﬁb%n@nﬁl Mﬁde?l@é the blending to
techni que, such as NR, anal ysi's dat'a may be

'8ﬂﬂ??§é@”8§”?¥?“¥ﬁ@”?ﬁ@ Fﬁﬁornatlon to a linear
conbigiai arlga Nnwiedre Kh@\aﬁpmthi, isv@deld fbeamisybfi a:aiodd@t@tdmable from a

B, 688 R enPifin PR 0L RCedt el BpY S aly o he provuct
apiparedinery, ofat tshbsquners dovationsy eunhi asmpt cheralcglsants éheniselves, at fuels
I:%Hdiﬂ r}@ﬁimﬁg?g Br ﬂffhar&oﬁ‘tgﬁf rtarﬁﬁesd?:ﬁ aléqr?ﬂlef k&S &F %’%ﬁon(?ry tanks at

opt | M sation. For exanF apparat us nay be
aifpors, daskyarg r ameetiobgfationorgaelingses can be perforned on
bl enalg aCfﬁrtﬁéi‘fdsB&ﬁ ythé q:eéé;@mo.ﬁk&mors deb prsvides enghetell 6 adsis of a

Bine™y EPITEK & BobRE ot & uBem Hirees AR TRAPY GAmGRIBlpsasing the
reffeinn Eseystdbakr ort hredust ehal refiranyt fresess lneingtipapatablke appgrabhe previously

#Bgﬂ)ho verify consi stency and/or quality of
eedstocks on arrival at a refinery or blending

st at iTbA maiegomarsonrompsieel apalysiy ot ihgeretnery fer@éstgek or product of a
réfinery ﬁ@cé&@ﬂﬁfh%n@ﬁir'n%’r‘e ﬂfrthfale&ﬁﬁbl@%‘ﬁal%b?é | do¥hinfiRféation of the analysis

I nput, to
BRf T Pobtd herd sk rebiiabin PEE AR Eipaionbtained wih
adEEMBesmdmaynmwmmWMemsmu$ed at the "well-head" on a
drilling site, a nunber of apparatus' nay be operated
at different well-heads which use a comontransport
mechani sm for exanple a common pipeline, to provide
anal ysis of the crude oil fromeach well. Analysis of
the individual crude oils and appropriate scheduling
may al |l ow nore opti mum conposition of the final crude
oil blend. In addition, by repeated analysis of the
crude oils fromdifferent well-heads, changes in the
i ndi vidual crude oils with tine can be used to predict
the effects on the produced crude oil blend, or
i nfl uence the blending to maintain a constant quality
crude oil blend. Simlarly, where the apparatus is
used for analysis of a product obtainable froma
refinery process, the apparatus may be used to check
consi stency and quality of the product at the
refinery, or at subsequent |ocations, such as at
chem cal plants thenselves, at fuels blending
termnals or in fuel-containing tanks, such as in fue
tankers or stationary tanks at airports, dockyards or
on petrol station forecourts. In a further aspect, the
present invention also provides a nethod for analysis
of. a refinery feedstock or a product of a refinery
process, said nmethod conprising anal ysing the
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refinery feedstock or product of a refinery process
using the portable apparatus previously described. The
woreaohostonmy al so conpri se anal ysis of the refiP€F/ys2005/033240
feedstock or product of a refinery process with one or
nore further portable anal ysers, communication of the
Pysis results to a potential purchaser, and/or
c orrbh nat i A)rpoﬂéblé lapparaiab Yari analysit @f ratefioery désidaionledr i grbduct of a

dat abase [ sI y described.Clains: 1. A
HOPYHIESH 66 ar%t% %on‘% LQ/s,l s of a refinery

f eed&) ocka trst ijab”.‘l@ﬁﬂ g@\(lceo‘pr detereniniatien of they ksilimg Poing profile of a refinery
f«?e%%[g@%ﬁésprgmw aglleﬂtger¥ E@):es‘% ddar st anal yti cal deVl ce

erm nati on of 0|I|n pomé‘?%b ?
refiffry atdeast pwscidrtpgr agalw(@bgﬁyfc §each ofhi Fap amsocgé%gssomated
witAda (dtababe | s bin t aigorftin,t bielea8nNahy tdfCsdid tievicee bedgcadapted for

Sl R B et P Bt MR oA
laxdaphedf $aid dedtesr bdimgnadaptedobr ﬂﬁerndreai@ntoythﬁ totgh@cid number of the
réfﬁ%%?écféth?%F’ﬁrBQﬁf P4 reﬁﬁé??Hr%Ees‘%f a refinery pr 00933

one o sal d devi ces being adapted f
det ePni nak iPeraklE apRaEatioRRFaiREr i FaifbbrvISTe e f'r%faf‘ﬂzétfcﬁ' device

i %@Q&b@cmrﬁr |)p60ﬁ|1kb€6 dl@ﬁllaﬁbnr af iieoyraptichegers dedice, Al) a micro-NIR

ort ar.at us cl ai wher ein the
sprsmeinray f mictp-ogrpies ot T (be Bt B (1)
m cr 8- di sAipbttatilé appapatusras clainfed aT eithen gleino fh od eleint @, witargiy at least

e\r;gfctrug f (ﬁ% a%)%@{ éa?%tngéseé%%ﬁs)as aannélgﬁcélséévtcte%gtr is capable of

ce an portabl e apparatus as
detesniniag thenbcellng tpeint profle i addiien & %nemr ore Wﬁa?féaf?Pe&teS
| easy, lonteAQfolrtblﬁlg aﬁ)Hérb?Qrasa:'%hé’d inCay (dﬁ;/dafgﬁf pEs2Bing SRBns, which
an ana | Ca evi ce a 0 eter
PRBI$5S %f"f?gobg‘%? aﬁ?'éﬁ"ia é’eY ?Fsaﬁﬁ?(?‘?dgﬁo'?"o 4 JHE™ g%'sqpr%%n or micro-
fladtidnitisn devizpes ices NIRlspeétrgrasterab micrarpgrilatur dsviessans ainieedGC.
in agy ong of 508 FEJ aqgs%' Wm&d A g‘@l’tﬁ@pr‘é@éﬁ?ﬁd G&ms in which at

threé or re ana vces eectedfroma
lmstomwfltmmalwﬂﬁaldﬁw@ﬁs piesends p&eRSCbnat i on devi ce, a

m Cr @ Nl RAS&@@BIE %Bér@fus 28 JdHirREPmOsi&iml 8, aﬁrﬁkfh &fh’\/pri@é’s gk or more
orta l%hcﬁﬁﬁﬂ ratus.as ¥ rgf 1\ay NIR

A d%WF@SﬁF@etsa AG &P et B S5 BREEN grtled P micro-

dpbﬁroﬁfwéryé infiérb-og€iNdteradevioe @ad atmic®-GC stegater. with, anfoscillating sensor

ta tusasclalrredlnclalmS whi ch
e%ﬁ%&{)% eseé'rsorm)re anal yti cal devices sel ected
f r om7a m rporidblstappratis s aiaimed & @ engcef tha Preceging claims, which

%ﬁ]YJh&% ate &{é)deMcB f&%@%ﬁmﬁtsﬁfphu@omeﬁf An@echtliéat eie device for
evi ce an a m cro- GC, together with an oscillating

detariingdpRialeqnieNlect r ochemi cal sensor. 7. A portable
apparat USqubrtﬁblalamaﬂuﬂ a@Biintsddn ahy bieofithe prsdeding claims, which is

#Igﬁl 8’?%151 ﬁﬁ?@?%?f%%p}"iqg%t%aﬁ l eeaosf?jl) Oﬂaﬁovﬁr? brgg?r{l&r total base number,

ai'g\aotcle‘loﬁmprode}'tyewmqsﬂy]g?qq;earalh Octane ymber, Motor Octane Number, cetane
number, smoke point, Bureau of Mines Correlation Index, refractive index, conductivity,

nitrogen content, and combinations thereof.
9. A portable apparatus as claimed in any one of the preceding claims, wherein
the two or more further analytical devices in step (b) determine density and TAN of the
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8. A portable apparatus as clainmed in any one of the
preceding clainms, which is additionally capable of

wore@ss40ny at | east one of the foll ow ng propeP€T/852005/033240

total base nunber, any cold flow property, viscosity,
Research Cctane Nunber Mot or Oct ane Nunber, cetane
W@?P&@Pedf@ﬁbk@"%mrﬁf a redigpRs ATPCHT apferidgle@aipriensivand TAN of one
drimebexfracharis bt rafifery fdOock GOpAdLRE bf\airkfnerydrdcesgen

cont gqt, g&a‘&%’%ﬁe%h's QRS bR i %B* O'%F oiAtth %chlair:ns, which

appar at us n any one
CFRITRE,. wherein the two or nmore further anal ytical

devi ¢Bs idmiioegepérbfondiztics, apadlede taérijhatindof Te\botihg point profile
therefin t ' c

s 5 uhol L EiEREaElet: RORRHGEn RincR Eldel ThechARRSA e
fracti ondeBen Tprdsiosk prRpdict f @detinspiPresesh NBURe o Bpredractions,

refinery gmdocess. 10. A portable apparatus as clai ned

in afgy ongoef th@QurP\E@&ﬁgiéd\}?%égicéi fggget%wfg?orpﬁmﬁﬁélt? 8% TAN of

(a) a mcro- se%arq?é? ?'B

det er mi n&"F8HME A HEBEPT ng point profile of a

refi mbry 4 egthbleoanpaisius msaithiread infclaim r@f wheseip thyr wisessseparation
deVe §e Pas a4y 18 Mhedfirst Hruytied Uékﬁfe}’offs%d@§ ahK isOsedRteadient a aficro-
Filithy O5titre M ORRRRn 1% M8 o ERAELL ARk O and (D)
det efl i nak PWbeEPé@ﬁ@P £y c'alm&d wkﬂ"af“ow@% FPREGHYE comPisge as
thé atidro-odiSratidd .deflcd) Of brinddd-Gistigtpar @t ridrodSctdnatiomedevica and, as a

[ aration deV| ce of ste
PR i gt e o e o i
Sel etted 7 PRTPE HPUFUHFS LM oBF e PRoT iR, Wheren
taqayipa@ius dehand-aeld mdd basr tchabNemttccpﬂlésatmn Sdkemugleas 2Kk or |pss.
portaple @Bﬁﬁﬁﬁtéﬁﬁa@t‘és 64 ahimed inl Ay ehabthd ti;rec gfdlblms wherein
us,_comp aration devi ce,
tﬁ?%ﬁ" Eﬂsﬁ’mf"f f’@eﬁasE)S gﬁ?rglﬂgné&ta%l;& F‘Zcr'?gt io p device and
as a"%eco‘hd‘eﬁwdl for peaiysisdef\a eefinery fpgdsiogk R R product of a refinery
ﬁmﬁ rs@iaehafiod ao%apné)ngnem;aiah mea:mwnatewstm o¢ | peidom obf ianefinery

Bt Mg i %J?ém@% RS of) ﬁ«‘%@éd?-l raualarnse appar at us
e Ry h |
SUCh %s 24}(@138-\0 |8€Scéalm6f4m G}E"’baﬁ re-én gm%ﬁ;s @gmed k ot the

 mitahleregharatusdhignhened bf inphtdo p puilgld Hatgbask Hicdd, wher ein

t he a?par@tﬂéﬁwg QERGIn®EASH Stnet iﬂﬁﬁrg 5f53r<élafnﬁ @? ald metrfmd comprising
od for analysis of a
@?’ﬁ%‘? ))'”‘Fee% %gel?d 8€°mdeﬁ?'%guct of a refinery process,

sald met hod conprising analysing the refinery

feedst ock or product of a refinery process using the
portabl e apparatus of any one of the preceding clains.
16. A nmethod as clained in claim15, wherein analysis
data obtained fromthe portable apparatus is enhanced
by input to a suitable database nodel. 17. A nethod as
clainmed in either claim15 or claim 16, said nethod
conpri sing anal ysing a crude oil or a blend of crude
oils.
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