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PROCESS FOR EVALUATI NG A REFI NERY FEEDSTOCK Thi s
invention relates to processes for the evaluation of

wo edoc0sm2ys f eedst ocks and ot her nul ti - conponent PET/GBaA®3/003560

using high throughput experinmentation. Conbinatori al
or high throughput chem stry has revol utioni zed the

ro r ' egR, ' .
Chork RRSESS HOR VAR TAt YNGR REPINERYREBDSPOLES:
S. Borman, Chem Eng. News 43-62 (Feb. 24, 1997); A
M Thayer, Chem Eng. News 57-64 (Feb. 12, 1996); N.
Ter r efThis inBntign Bilsteotoeprypccbemidyr ¥ 2v4118G))f refdvwey feedstocks and
recent. years, a punber. of. high throughput )
A e R R R Rl
al | owcsin®Hatdrf ot hi'gﬁ@l'ir%ﬁ%?/bt%t bﬁbrﬁiﬁ?y BRIk dMtidAze tge process of drug

synthesize and test catalytic and ‘other materia

disedviely. pyaspler ekasple] 29 deadiheim. Reschl 1@BA6) 98 Cheay Bev. 349-509

P B S5 PafPut RAEROP R g™ BB MR 75 189D  ar Mohipwes Ghem.Bne.

NeWp 87 @AF& 1deFIIH); 19 XPatdtEDE PRELVedy PR 1996)). Over recent
catal yst and material s gr eparation and testing, to

W wuEseodneh fepuaput prcameagiipm tpcheigutstimve degredeveloped to

' . ' lLe. s Les. . For .
BE0L BEEcaR IASLRELHEY 40R) o ST 84 QLR e and e i
forr epefnlairbpartien th pasralngich pgantiesshdve fodiyslrle vebpeRnt of

of materials and material. properties (such as )
yrertysired lﬁl%hft@?%,lw snohusng the @raEing spedh IehPts apd 6PBRETS to design

BlngffRt 86 1 AUERMRTARERE P Rftelifl fRo2a0R a1 fosibl o allow rapid
il ropigippeibletiesting irepndts tdbey achiryed oapgibtivetl smaltvegaje samples. For

di fferent apalytical techniques, incluyding separation

i}é&?ﬁ% gHsk e@ﬁéﬁ*ﬂé&@&%%&g@ﬁg?% prepaghen %&% @éfgl%ﬁ npatus for
mﬂné#&sﬁtyé&?ﬂ%}rialébﬁ@hma&%r pr@f:erﬁ@sm@{?&?&tc%smd%% 5,776,359)

used as"a factor in the design of braries or array
{rslfonchesicnd seactibesiof inteySt GudiRds G:@)jbed th& 5,659,297, US 6,063,633

t hr echnol ogi es have generally focussed on
¢ %slg%\g/gpé%g$) new catal ysts and materials for existing

pr oc emsdditiod¢hipa Vi oighpul R¥BQRAhatk BéentdppRsBIMANY different
met hodol ogi es that can be.applied to screening and

Bpbitiseldethnitvesinglading separpicadedwenies eiblas shieanatpgreehy (such as
LTSNS 0180, A Lo BERLY MABE DO o n e

deoippatititmriandr mifrat;g_c(?fm asmlamibeaglﬁm UBicf42¢ 68 fﬂ}. speci es ‘
cause_a .range o I erent, problens I n refineries.

Becaus¥ b &%ghyuhﬁem?g%?%%ﬁmuy@cw@ prdisesExefl new
N1 eﬁ{derﬁegle{glg g%rtchis?ih% Eﬁ)%cggk'és. GrL 5% no.r\@aé@[opteﬁ Z&hpcﬂfo%ghput

crudes, t 0 e varying species in-t
roethdédogienthbiecaditefapplied totsorepniagdiand optivdishtiormafivefeery Phocesses.
isb S nce, t he feedstock is. bl ended articul ar
spec Ie[g@)lfﬂ:a?g mlbilﬁéll cplatagl a va.r!éty of non-pureely hygrogarbon clzmpurities, or
“species”, for example acids, sulphur compounds and nitrogen compounds. Different

species cause a range of different problems in refineries. Because virtually all modern
refineries use feedstocks which are blends of different crudes, rather than pure crudes, the
effect of the varying species in the crudes cah be difficult to predict and to manage. This is
because once the feedstock is blended, a particular species may migrate to a

different fraction (i.e. a particular “cut” of the feedstock having a particular boiling ﬁoint

range). An understanding of the distribution of the various species would provide
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different fraction (i.e. a particular "cut" of the
feedst ock having a particular boiling point range). An

waieaens2adi ng of the distribution of the vari BOEGB2005/003560

speci es woul d provi deextrenel y,useful operating
information for the refinery. %uch i nformation
(generally known as "speciation") is, however,
extrenely difficult and time-consum ng to obtain by

tradi tional, nethods .and therefore.in psact.ice, . ]
SRSl P AHEIRE B PeloP TR b BB & afBpation (gencraly
lhvrendegecidtioe) 0] Advever, @Rirthely difficalt aid tigRRIoBsdhiRlg to obtain by
made to predict the outconme of using a particular

fradienabarethody and herdoretin prasties, anslpvieipads toredesisigter [ty analysis of

St i . .
Sy 1t o T8 S S R o i
pbtiailaeddedatodk n8nélppiediceidngd dre howbedr] ndeesshOly offlintikadRyuality.

all owi ng much better control of refinery, conditions.
Tr adi £ 0gB1q Ras nopiksen %?wn%%ﬁerwéﬁrae%w&ﬁ & gppcgAfion data can be

Qoishéd Bt puRRe ifa BRA bOASE RS ERi R MMOEG! Bongiol of
re@serytcondjtinesasur ement gi ves an estimate of the total

uantjty. of the speci.es.bei measur ed; for exapple,.
Joan bnlicSpuly et BB eRe kbRl bg i Sorg ARy b ppfticulac
Heciedipiyiedin bdth desihARsHual HEGRBE aAEASWIRIR S LEe CPRe Lh8Rng
be carri'‘ed out on one or nore sub-fractions. However,

meastifemenhgivehametinateof e takleuantity g thei specianbeing measured; for

(of0) ex. equi pnent. The present. jnventio [ |.0ws .
SRERYS SR IR p 1 SRR ERY lal T LB . 16 desives
fuFthét hedtre@fentWan flieadid ARSed duf Bh©at biymald subkfR¥idhs. However,
fractions or sub-fractions. Thus, according to a first
tepsipiéonel BeasuFrngieiakne long/iane puhuserepplaxeqpingange dhepresent
iﬁ{/&gﬁﬁs\ﬁtllg&@ aﬁﬂ%&iyﬁtﬂe%rﬁed' t'ol} %rﬂulgﬁﬁcqﬁfto tions or sub-fractions,
sai d process conprising: (1) providing-a refinery

thprealdt aitkelevant fradtioaabt sudy-Badtdng.ef i nery feedstock to

produce an array coppri sing plurality of fractions
havi nbtdi $ocerding tofast asrpctaf 2‘7ed?fe§§ﬁ§/’§|"%‘§}°n&%¥5é%?ﬁ°§§1?d a process

SRERIARL PP A EERSRGROAL VinffPr 0ceSs stream

at mght be present 1'n arefinery, (i)
anéil)ys! ppvehoha offiregy egdtoekal ity of fractions to

GO SR e
per f or Megctadns 8 dink dPBerbhiahbdidaDarsralhly Sikal ﬂr@pe@’%i@s, ;ac(l)lffraction

preferred enbodi ment of the invention, a pluralit:
ref i ner yeingeapsesenitive of @pmicesststrepm gt mighdibagresent in a refinery; and

fr i onat rior.to.analysiscof.the firactions. Thus .
o FL APk BUalR ot fitne o HE BB Plear 0% chemica
pr ocessaidér gysichiairbpatias of the dhitions Faid Sfaly’ed Veing performed at
f eedst ocks, sai d process conpri sing:

least partially in parallel. '

In a preferred embodiment of the invention, a plurality of refinery feedstocks is
evaluated, each being fractionated prior to analysis of the fractions. Thus a preferred
embodiment of the invention comprises a process for evaluating a plurality of refinery
feedstocks, said process comprising:

(i) providing an array of refinery feedstocks, wherein said array comprises at least

a plurality of different refinery feedstocks;
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(i) providing an array of refinery feedstocks, wherein
said array conprises at least a plurality of different

WO edocrdnys f eedst ocks; (i1) fractionati ng each oPCEH&BEA05/003560

refinery feedstocks in said ar?ay to produce a further
array conprising a plurality of fractions having

di fferent chem cal and/or physical properties, each
fraction being representative of a process streamthat

m ght ..Re nt in.acrefinery;.a ii) .anal ysin

caoh 49 TRRERg i By S0 FAFR 8oy Mdu PRI ffece a furter
or nodreaycdvanprizalg pldiaticy ehystiead haid@irfeteds cimitf@nd/or physical
fractions,, said anal yses being perforned at | east ]

par t | BIPPSIUph cpel Grqtion bemgderiesapiajive Rea Prosess wisam that might be
ste Lot b . either in parallel or in a
rapﬁdéljgéée)ﬁt 2153%2@%%3’% th a thr oughput of at |east 50,

for examplatysatg daclast sa2bplurahityebefradiioys at ddieasihe AR08, more chemical .

refinery feedstocks per ek. The fractjonation yield

e | eARor i Fes @t e asbr ol ngly ST bedtH RARoTpE o least
fractienaly @parsARg) used herein an array neans a '

col |l ection of sanples that have sone relationship to

eac Prefetably, the dracismatiph etep iie) is eeftinmdstithpr imepardite! ar in a rapid serial

l.ection of crude.ojls having different | phur
BTG Biauehelal i pPvo G 5P 25l ettt least 200,
B Ahdre Feddtolkapdrividet. ThE Alabieshalib® MeRisRANdabiCU & example at least 7 or
feedstock. An array may for exanple be presented in
§ Bactignsraco fragtiangbisir at e having a set of regions in
whi ch rs.o hat arra .reside.. A.substrate . .
ror ora TROgeRifer Ao RA o R R Gt A B G reteionship

16 ¢adtagtBer. iHor eRAple Ni0@iaftenitsy may be @aslectifofSdmida6it king
Ciihe substrate will be substantially flat having a .
Herepetiphiwsenterifor Hjapralein cofat.or & magbonserfesof fractions

o o ; .

SLAGT 50 A oM AL L e s e o

dfracsnbsieds hating 3 sdtof bagitensin evhathi therebqrt af that arayghagseside. A

vial i r%ed mcrotitre plates. In sone enbodi nents, the

Sé‘h%&%‘? glersite §éPPSt%’ﬁ§’é¥W§ afigifl or seri-dgl SuElgre R many

e?ﬁﬂbﬁﬁﬂerM ,_‘T‘gﬁ ‘f&l@tsoneestu?fac? éﬁ‘ﬁﬁn@ tgu‘és‘iﬁrafg \th béjgub‘gﬁﬁ{ialgf ﬂgtq}%ving a
ep e s carried ou

regl ons. rocess o rnvention |

desiréthnithiget df iphesighlydeparspereivan tatdifferehembrriglse SExamples of
Analysis is carried out on a nmultiplicity of fractions
sybsteAlas- Withcfor e¥auple,dimplas) yells, raised esgions, eiched irershepretc.,

. fr l.ons. . Typi cal | a pluralit f l1s i

BN PRIEE st YR il By iRt Dofis, G cmbgpiments, the
sB¥skrtet ey conRithPivBIls) §2i9& Rk SSchddSrdicAM, @8d, Rfich form all or
mul ti pl ate. Each of these Sanples may be the sane or

pditfdféheragiorBur t her fractionation may be carried out if
gﬁiﬁé&g%&%&&%&gﬁo@ rl]scfs)a%pgcy gﬁtfugl%glﬁg(?lnthlrosugilgl?tnexperimentation
techniques. Analysis is carried out on a multiplicity of fractions or sub-fractions, typically
all relevant fractions or sub-fractions. Typically, a plurality of wells containing a large
number of samples, for example an 8x12 array containing 96 samples, is provided on a
multiplate. Ea;h of these samples may be the same or different. Further fractionation may
be carried out if desired: Each fraction or sub-fraction is then analysed, for example, for
size and type of molecule. The data may then be converted into a data set, for example a
three dimensional data set of molecular type/molecular size/abundance, and data maps can

be generated. Use of these maps allows different feedstocks to be compared and thus
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size and type of nolecule. The data may then be

converted into a data set, for exanple a three
wal2oveosizeal data set of nol ecul ar type/ nol ecuP@r/GB2005/003560

si ze/ abundance, and data naps gan be generated. Use of

these maps allows different feedstocks to be conpared

and thusrefinery conditions optimsed. Such mappi ng

has never before been carried out on a refinery

t . , q
e L L R R S e e
tefipay tfeaistoakt [ceffat, dcewdist nplkd datd medsavenan iy efingkiryessed to

operation. The refinery feedstock may be any suitable ,

reyidh gﬁg}f@é@&ﬁﬂ&@& impgs ﬁaar!’ﬂﬁ@laafceesiiﬁ%é Wil} Vg ogyRtntay peeration.

Cr udepheelth QG FERARRR ImaydR ah?%ﬁ?d%eﬁh&z%{]c%m, RUERIB% crude
I vag I apht El

a residue, gas oil, uumgas oil, n a or’ crac
a@l, askntheindcribtie rdsoa@mmnentpan marme ditessarieaime suvhan antsidue, gas oil,

S 506 e o G e S S BLend
SGER BLS blefl 0B ok B 188de dr&lel JIBY @ bRnBWIRERE oPfnoft &8¢ 60 with one or

refinery feedstocks are processed, such as a nunber of
raorefspntbptic eidefe oi | s. The val ue of a feedstock will

depe t. i el d, Ft-hON_an raperties of the

di ot 17 B Rt TR Sl bERnCR B BRI B R sed, such
ds@musibes efidi¢ftent efudaelly. PheadssSor feedidekanid Rpesiisd the yield,

bl end conmponents, The refinery feedstocks are al so
QEwariign BRéRpertes b tieidamilaterstians hntpdperssit aigivengefinery for

C
i e e A S
fpedatbieks arguddoi usyaliynioleydsadf dxhrai]lé%hi feads, ];ynd thusutReeryodifficult to predict
SS tiopns . are made on asi s of previous . .

'Eep‘ééﬁﬁ? oy teedifest @ﬁg%w%ﬂi re%ﬁ@@/@re%ﬁas,a%ﬂaqllpg.dsﬁa}lw product quality
4Rl QY1 ey aBD P Rkh B8 a@hﬁ%‘tiﬁl}é 0 mald0 WR VR basts e viii operating
synergi stic, “antagoni stic and/or non-linear effects of
eparmice,dut dfesm eanyusialddsily pkevidavat appraximbiegsediction. However, there

BB 4 R GRBEEA e P g ot o

ak£A1de! Mot gBRUe elodbhakcabiugws the potential val ue of
a refinery feedstock to be evaluated prior to its use,

and pdeantseal inyerdipapreddasraeprpecss funthcheraduating Oﬁayﬂgfmfy feedstock
BB B I AL SEROL ANERE OB, AR B s,

patedtiolly evan-Ueifore dis paichaet as pht of ek valhaibedé P@s@i{t ifvention can
- refinery feedstock with one or nore other refi ner%/,
PrddRs? Brogessdar e explpatigqnolsyppsgistic atpgnaisticanplios pgn-linear effects

t ' | t
SN RS 2SR o0 B B Ry o n
arrefinerg pyocessn 8inca sefthescieedstetkabamgpichlheblefdsesiits/ ok more refinery

blendjng are diffjcult tqQ nodel, this allows the
fendpiogks Upt P éﬁ%}Iaii tp fheefinery; Hy podssedbadpbge, the effects of

R KO A b s
evaluated. L '
The présent invention can also allow the overall refinery process to be optimized
for the refinery feedstock, including optimization of various process parameters, and evén
aid selection of the most appropriate refinery at which a feedstock should be processed

where more than one option is available.
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for the refinery feedstock, including optimzation of
vari ous process paraneters, and even aid sel ection of

W0 b@oodt8 appropriate refinery at which a feedBCDCB2005/003560

shoul d be processed where noresthan one option is
avai |l abl e. The process of the present invention may be
applied to any suitable refinery process streans, such
as those descri bed, for exanple i n Handbook of

Pet | O 8L by RACRD36R (AN EHLLEPT) 4oy SHIAE ity

Robert yers a
ffroteps sifeatisesyvhes elmftse Idasoelftobd dor ¢xaenplefin Handfocfokexﬂ %ﬁlﬁﬂgum Refining

PR anT FfanD i ien o RsPery e St RBFIFLEY Mg il

fracthQfplg) Bothe %Pés@&‘?lméi‘ﬁlbﬂ %e%ﬁﬁ‘er? oLk 3 H&AH b DAduce a

m ght be present 'in a refinery. representative
plsrah’ezaﬁtfrahavmm}gavmg diffasnt gonbca |anﬂ/baph}(smhpmabrtlamthdr fraction

) 0 ertles as _the C rocess st ream
RSBy R iRt el oEREER B RRR | on
IS repf aspRbHthe IF isandinPERESg StIEARRHE Fnilkk BmiPA and/or
present in a refinery as a feedstreamto a refinery

Iﬁ’b’@‘é@ﬁop%?s aéﬂhmym@al pigeesp stgaan (fegdstfck) toartefiopy presess. Thus,

I fferent boi Li n
AP Rrhc® Sttt AP BS T e b Pl s B0 EBratpy oso
fealstrbem esjarefalegnpropésecess on a refinery. A fraction
with the desired boiling point range may be obtai ned
by ud@rsxamplgihe QBF@%@g&ﬁ@tqném%@ﬁgap alify £4 different boiling

SRR o 5B ATRLSprdl RSRISLS, PR
anfa refigerngr Adessios tvithahs de(sireé tsiiag psint tamgp aidyi bewlbgdined by use of a

reflnery I 0cesses end rticu
RSy BOR G SR CHRTP oL ST bR pberia pEvacuum
Aeseribped, for exanple, in Handbook of Petrol eum

Refining Processes (2nd Edition), edited by Robert A
l\/byer&ﬁsaadi CMalsatmé@hbglcthp@mmeHolf the frocesn streaxtsr(@wdstocks) to

RiBeloE G mioger VO hASTRN P Prfiipt rrieh! GipgEtiafion, but ypica
p‘i@iﬂ}?@@ RN EdsKriBEE ifbrstamphe i dBB 610 o PRtE 1N Refihing Pr&isses (2™
produce a fraction with the desjred gropertles

Féhl@ﬂ),a%htﬁﬁ i Rbge ¢4 Mssiens ond pwlefisperd hy g*er—Hﬂl |
Al t e ﬁflé g)?ljréfn IEE refifi ér'ngé’d%tocﬁ %1% tb%%lw to rP&O lllc\é :%%%ghon for each

initia or nore rtlons

qﬁdretplmfahtyrcﬁa‘tatdohsnsxmwﬂwﬁ@y mtrted @ﬂﬁer@ihbb\ckdﬁﬁnmecé treated to
properties. One or npre of these separate portions nay
P§QF§’§

@4 diertien whB thedesHed Papgitigs dueth® Wit adesireddiofligipoint range.

ﬁﬂ%]??éo afi Qgﬁ%o ﬁxtf@v\fi Tﬁ:ﬁgt é’k lgles |B§ gg}ﬂfeg P?ﬁll{é ?(9#‘['05&& 2 or more

pprtmple,rmde:ach pdrtion trekted & proﬂmqeqﬂmtsomamﬂb@sapda papedics. One or more
I e RN TIN E TN
chmich BRhRHor hysically to produce the required number of fractions with the desired
(different) properties. Thus, where a process may be operated using process streams with a
variable boiling point range in the range of 150-250°C, a first portion may |be treated to
produce a fraction of boiling point range 150°C to 250°C, and a second portion may be
treated to produce a fraction of boiling point range 160°C to 230°C.

In addition to, or optionally in alternative to, any other treatments of the refinery

feedstock to produce a plurality of fractions having different chemical and/or physical
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produce a fraction of boiling point range 1500C to
2500C, and a second portion nay be treated to produce

wa@2doeas2ion of boiling point range 160C to 230BCX/GBR005/003560

addition to, or optionally in alternative to, any

other treatnments of the refinery feedstock to produce

a plurality of fractions having different chem cal

and/ or physi cal properties, each fraction being

%rggésrggsf LAt ﬁé’c?lo?fbeﬂllgggfr%ﬁe%%tuﬁfé af%%‘réc*é?st m qé?t nﬂlgp’g,be present in a
fefincst ihe krehﬁmgO@f thy adfliatyefte AAYCKTO P r‘ekfﬁﬁaﬂa@ ﬁla§tc@ﬁ1p@if§e the step of

bIe di ng finery feedstock with one or nore
e %%4 rq? fﬁ@%ﬂ%%\@%%@ﬂ%ﬁdﬂ@ﬁewt%r%ﬁr@w Eedstaels, and, in

Iba@ﬁédl'gem %ﬂﬁie | es%g Qf frh iRl bf@i?feﬁfl% Rxéopemes by

dlfferlng propert ng portrons o
hlendingportiefs ofehy irfigd defimmrk ffwd!;tbcldwitﬁ difémrentatife refinery feedstocks

%Eﬁeoé@ﬁf;%%é&?% Y ey B B, 1B bl petnes feedtock

g@k@ﬁiﬂ cOmYrideyPbIeAd by 3 mﬂﬂfﬁ%n@c&hﬁ&{énﬁf suehla cgﬂe oils.
dlf erent conponents, such as crude ol l in general,

any soigeathle a@hwtablﬂ physicalmehemicat tW@amnMrInethed has bma;ed to

Sy D RIS AT e Shpiehedientt S50pBr By Bffpertes, cach
fedctioh being Bere@niaEPe 652 pioatds\acah tit E’fﬁ%l@t%%)r&teh?ﬁrﬂ ehdry.
m_ght be present in a refiner Sui t abl e physi cal or
S}W@hﬁe@ﬁb’ﬂ%l Oarhenicahirsatpen m@é@swﬂb@t@tmn ﬂlﬁeplurahty of fractions

etk e AT Mo e (R eyt s,
rbpreﬁ@pﬂ@s efitqiivalentgiro@gelhy %Maﬂh@lﬁ&éduﬂ ¢h &dreBstidraPdefinery

m ght occur in conventional refinery processes. For
RX&f{e, a nmicrodistillation colum or

m cr qfo‘i @k e{rh@@ae{ ﬁfcr&&?ﬂﬁ[a@ﬁ? Rbivith & rﬁlcﬂgﬁcﬁbﬁa or %epreseﬁtmg a crude

distillation unit In a refinery e use
qlodistillation onib ot arafirkergatdydresused bh eahérfpan@mh toaibltain drapidons twith

n O her . t echni i ncl ude, sol v
e RGPS B S ST doA PG SR TR BB S AT G5 s membrane
tRA N, haddstidhedaadts ﬁﬁﬁﬁiﬂagléschelg@meﬁ&kon"s e@ﬁérhl@éﬁeactlons
i ncl udi ng catal ysts where appropriate, wll generally
ipduding saiplysth athers appregyiaés e at:marell}olﬁe QHoeeri that are representative of

n t _occur |n ional refinery
chEREAL B0 e osR & o bR SR E s b e
for ecahionsbffcohkilsdsi hdyobd &Qui&é& !f&V&QmElé ﬁu@rb@f@tﬁl@ﬁon
reaction to represent crude oil distil | at1 on fol | owed

e eiemmion dpackipa &9 prserSicruskiol cfwtsu:attlp@ rﬁoliqund by a
F
cgﬁx‘?éﬁ'ﬁg%z{sl @regtn{e;gxft bggagad Srggetg)%&ﬁg‘tforcglgrr Ing %?et ﬁ' %ﬁgeesf o eﬁ%ri}ple one

obmdncyplasrubnmap e popiucatist fryctimlﬁah@crn didfthel &8y bpho@e&Ssated
Coﬂdllt1 on fO each portl on to rep resent streans
(Qpiogn Y ?Qﬂ@f%?nﬁgf@reéf’}? BftigR) fojepresent streams which

* DR Behaind Picn Whyaforeatk ¢h £ Ye?in@@l bld WRRA Wsud %ﬁaﬂy hen be fed

catal ytic reform’ng process
to a catalytic reforming process).

Chemical treatment of the refinery feedstock may also comprise additive treatment,
for example, addition of desalting additives, corrosion passivation additives (typically used
in distillation colﬁmns), anti foulants (used in various refinery processes).

The treatment conditions in step (ii) will generally be process dependent, and,

where the process is a catalysed process, may also be catalyst dependent. Process
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Chem cal treatnment of the refinery feedstock may al so
conprise additive treatnent, for exanple, addition of

waoele®alosi2mgy additives, corrosion passivati on adedT/GBe®s5/003560

(typically used in distillatiofn colums), anti
foul ants (used in various refinery processes). The
treatnment conditions in step (ii) wll generally be
process dependent, and, where the process is a
Glaplons ety RAAGES $or éﬁﬂlpﬁ:‘, ﬁi%&;%?atﬁx@ alntat tARRASAAEM ocity and/or total
Processcondi tions may include, for exanple,
pressuer aitpartsl preositra of specife/ spdas, \eed. bgdiogempattiol prestigl is a variable
gre sure.or partial pressure of specific reactants,
Bydr Vﬁ?@%en partial pressure is a variable in _
hydr otKe@datment i BRp (Hipahyesthpride EYidmg(thd iRy, £ONFKS0 a
dividing the refinery feedstock into a plurality of .
poralitorfpoatienssnd seepgavently treabng avh poditn tperedusa atfmction with a
r.oduce fraction.wi th. a.bgilin oi nt r.an typi.cal
PPt rdn gy biealtef b il Pastichas Y s onnBortatte g aorode
distilteiof gt at & Adfinefy. BBt éxadipld thefréMREN in ERP (BXRBPk6mprise dividing
the treatnment in stepzégi) qgg conpri se dlvidin% t he )
therefimery fepdsiopktinia plgraditoiorastions angd subsegpntlydrrgtipg gach portion to
Ly t.reafi. [ t o o
A B0 B hoReY b D B R0z whichis 2

tpRR&] hfgelfoP e keYdbehdfrh&tich dfyRidedil, bAPERCHORBSONE which is a typical
erosene fraction of crude oil, or 200C to 3500C,

whgector ihe gas ojlpraction phagride oil. t he gas oil fraction of a

crud il..1t should.be noted that .these range

over aghouid pinfge HiabmiSe R8RS oy, IR RaF REEETG e the usefulness
OfaystiAg the bBilRQI Jolimt GarR dFithd Ra@RnOvithlietht 6okl PBSsible range for a
within the overall possible range for a particul ar
mﬂb@&méh&eqmr@@éy@.s& The di viding may be achi eved by

any |t abi the dividi g

mor oisRie TR p iRty bRURY Shitdb el Fr\RafiBle, bR dividing
Ay bapdrédmsy in H9ash ivdp by \wisitg ohber ploty @ltbhytedkyringes to provide the
pori.i ons. Alterpatively, a serjes of mcroflow .

RIBAHLEYA ROFUOTS r AHFERIENAAY - \ReSSTiRmf TSI Qi qir s mpiffovalves may

1%4 84 [PhnRR e d@éé& ffér%gﬁ ﬁgl%igﬂ g{) gén%bénﬁegﬁﬂiﬁ%ﬁy, ut B} bl ted and

e started an t opped, I ona vari ed, using
stépped adndeptpnatlyriarietl) wing the valvé or ¢dndrollat. tAsranfattheresltemative, a

N T TN T

@b’ tbRshRb T BoRRRAGEMpENddmaY fSa%bh Poifoh Mt wWHidh MYOLHRIB an even flow
(grow de an even flow distribution across the plurality

stripefian asress theegluislityuefeppriions, wae bertrddi ment , t he

porti,on i | aced. on a heat | evi ge,..heat .i s, then .
bopt 187t §rBhas 2 RutgR a0 0l sdBapty B pédt flnen apptiea
th iR2éds® theWainple BRIpESnIE e e frftiod &ftigtEsbilsRE8Een! the desired ranges
col | ected, for exanple, by usi nag a suitable valve to

ig plilested, for examples Mbwsieg a sHEbleoraledp cplbdt ihegracsingef the correct
l#ﬂ'irg}ahgc‘e Wi i€ ﬂ%ln%gofea t§ %%Hsseesaﬁ?frgctiuﬁfﬁé l?e%ting Iagvice may be a
heati ng®devi ce nay be a
heated microoscillator, as described in US 5661233.

In another embodiment, each portion may be placed in an enclosed channel
comprising at least three sections, each section separated by valves or other suitable
barriers which liquid samples cannot pass, but gaseous samples can. Thus, each portion
may be placed in the first section of a channel and the first section heated to the upper

boiling point of the boiling point range desired, for example using a heating laser to give
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heated m crooscillator, as described in US 5661233. In
anot her enbodi nent, each portion may be placed in an

wen@bo3eds channel conprising at | east three seRCT/GB2005/003560

each section separated by valves or other suitable

barriers which Iiquid sanpl es cannot pass, but gaseous
sanpl es can. Thus, each portion may be placed in the

first section of a channel and the first sectlon

Eg%ltg}ge@gﬁg ahg gleusgg(?ﬂde%gﬁ&} ngﬁ B 'nﬁ'int? Heé ?t ambo nt tgxgp?rgjture (or
gehm/b cmdi thla‘easli mla@nahwdh hh;eﬂmgqmﬁrd bslemt ihe ﬁhpp@iybolﬂ&lg point vaporises

nt al rrbl ent tenperature (or bel ov\el\?, such
aséfl ﬁ@r 18Y SeqiQminkd giseqoRg Spdion: Wher WHENsEpper
b0| | pge &%bﬂ& s8R REShadh tBQﬁeSB%veﬁ B&'ﬁh% BSmft Ik Zange desired,

section into the second secti on, where | Con ense
fimexaaplonding edichiong lasertth grveﬂeﬂﬂ hehting, driiethé thmfsebm)ri lsnmlntamed

t. the ran exa | e usin
Rtiord oraesEpto ) OE pOE™ otieinal R Hig ol M & L lippoigt below the
Fé)%? béilink oﬁi@b&ﬁo@isé&eﬁa@asmo%mhets%&@rs@étiHn%n{oothe third section,
bel ow) , erein all material wth a boiling point

l@é‘i’lﬁ&r inflee Jeoomst seobon, iarfeacion Mnth\th@dwsnsé bmdmg PP sEme.

f he third ,
| o AUEmRRRdn S bbb Pk P pepiiaioef 5 i feer oiing poin

thesichedt, fehlthAlGnRSid bvithade8linApdisl ke UR ngd NRir@EMehs in
section may be maintained at the | ower boililng point
TRt btpdielialsvigha beiding pané i the rauge desiradas Follpgiagdn mection 2, and

ﬁ%ﬁ&l JV@?amﬂg 8gl hbéll%gb @gg%rgggagé&g%?%l g{éd%n sy%ﬁfg' al

'Irn esire ected

i n seAtphanlit?, of ahghneB! eschdlavingtife & 1ot ihlrera:@e@tﬁxbn%tm&}elbd);vilowded on
t he nanae desired i.s gollected i.n _section

PIRIREPS f7kSYPRRIARI deviereas Cﬁwﬂﬁg 1 WO i/ 8%%% pr P} 4@04/58406.
t
SCCt! NS REpIBRIN) S SN BB (I b g et uch

290G 84@6&5 dt rheagtajﬁamh fractienspltus afaat\ye of the ma&sbntansentmn that the
duce 7 suc
FEBET Ghe & o Peg@’sfa%k o ”5%1105 gh“sﬁt‘WH %i?%caﬂgs mpy if desiged be

peRiib@atdbast PAHANE Sf@ﬁéxah[b\l@ﬁ‘éﬂ&ﬁu{aﬁ@i ptréT@ranyeéHtH@S? LinQfparallel
a ref|n§y¥ f eedstock to produce the plurality of

mannet. yrshiplhis mqsan@d@it thecpliyelifyent ffmm as piodaead in parallel, and,

T I T L T ——

ﬂratwoﬂé hevakg alyfefam tHeasitAlQRS/oR PRy 2P Pidpelics Prodatsd, k&he “identical”
and, hence, are available to be anal ysed at any

frgtion iy Alsp R Prasieed (and sukseaucaly eBalysed) firdhapimpgsesiof
&é@%&%ﬁgaﬂggﬁ%g Jﬁﬂ rent chem cal and/or physical
I es uce

"identical" fractions may
aI s 0 Thetepr(tl) leaﬂdoi_ithﬂ ;:Ihm.lb;& eﬂ fre¢tiony 1mlaly)s6c9@ha1fa0feri§élﬁ to

FieGaRe 7 B10% PP e U PEBerton et e Tasipys e Chemical
L B0 B 0 i
thhproicesalof the present invention will generally be stream dependent, and may include
density, specific gravity, total acid number (TAN), total base number (TBN), cold flow |
properties (such as pour point, freezing point and cloud point), viscosity, hydrocarbon
speciation (e.g. aromatics content), sulphur content, sulphur compounds speciation,
nitrogen content, nickel compounds content, acid speciation (e.g. sulphidic, naphthenic and

subdivisions there of), asphaltine content, carbon content, metal content (such as nickel,
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and/ or physical properties of the fractions which it
may be desired to analyse in step (iii) of the process

wo@Roobloa02ps esent invention will generally be stPEHGB2005/003560

dependent, and may include dengity, specific gravity,
total acid nunmber (TAN), total base nunber (TBN), cold
fl ow properties (such as pour point, freezing point
and cloud point), viscosity, hydrocarbon speciation
-1 > ahur r
e e e O A R
argapofimo garigrand rbmbaeitidnstherofit i on (e. g. sul phidi c,

Cont oRtY GO PEGREG A e P et EEien. bl analyses may be

PrfdeRkd vaaad kubld heRod Bt SldtPle udThe b Papi@EPANIS 891, A as fast
chloride” (content and type organic/inorganic) and

OOonDIPRHE. cameass beactrometrany he analpdis ef aipmsopre diemical or physical
anal yti cal .techni que may be ed. The, anal yses may be

ARl sttt ERBO LR AR altR 8 pafl! SR TR Ay e
drABita oIS bperb@®d on SMfhern@Sraltass. Broferdbly(he frAEtidMBSfe analysed
spectronmetry. The analysis of at |east one chem cal or

fon gleesdonp property {n asensiiely aprajlchiashion.yavipel ionean iiaf gach fraction

i I US| anal vti.cal . . .
POER e Ope R AR R, P UGB Bt acvic, o
ddampld a6lidroGC angy BployRied féramaBbislofagdh fagionr OMer fyyes of parallel
in an entirely parallel fashion whi ch_i s nean

b t
aRbsisdaRma Rctsed inglede pulfiebarnel o glawahas‘ﬁf} lgad fgromatography
dmfk)gﬁg—?gééﬁldectrgﬁﬁorgﬁé T efe @{tﬁ)ﬁé&%ﬁ@ﬁ@s AR %!e(yjﬁél%@?ééirin parallel on a

evi ce, for exanpfe a micro- e provi
Ainglé phites @fendeadispéaiaschaypbe idehtifed dryihe pleoé bpasead{lselucturally or

nal ysi.s tha be used include nulti, channel aor . .
Bctidnaliepacifie ShFmica et T YisARPn (& L0y drradiation)
£RG! TORRBHISS Indoro WRAREE tedHhibhdl 1RaysRIRpBd §RfhcREse the throughput. It
anal ysed in parallel on a single plate. Chem cal -
wibldes welersippdisbatingdtiplefanelysesrofaHmcpbmta dbfferestepropperties can be

GricdutiRinta, Rial FRERp 0 by bdRE Rbt S S S B ingty i for o i
FOBHS and SubdétfliechilP Barfyifig Ouf d ek Of Farkifst AAAIGLS &"%ﬂﬁiéécbﬁi property.
e

aﬁggied to _increase the thro%ghg#t. It wl] )
Alteraptitedb @llepalysasuineluging thesg fordiffersmt properies.iresy begarried out

. e 0 . .
S Pl ORES 57008 ALY 94b (0 M o g vt
rateadbjsteandich the thioughpup bO pehiflys frem dteps P eali@tof Yhe process.
carrying out a set of parallel analyses for a second .
Fyptopdly al.e PApRestiseafithefrgctiog whighyape padysed; inelpdgipnegPripeyg ¢hemical

S L LA BLPEREL Lo TRApIR PR U Bl e
anidion)itsgiogauntial inepaciaor subsequeht @bceasasdd evhadhl iemtight iva ffed) including
the throu ut of sanples fromsteps (i nd (ii) of, .
oy SEObRe et R sl bper el A probes serrbiity of th
L& (@R sRparys@thgyncl ude one or nore chem ca

properties. Chem cal properties can have significant

i nf | Bstpieal oatalybrsl iepfinery padeesdes, for erctnipde inelddeoly drotgeating, selective
k&%tbcﬁ%%g@gl, f’iéeo e‘r’rllf:st t&c?rg af’o%%%%ggungtio&r I%s:d?gig’oer?lertis%tigﬂlh%fgrolc}acking,

hydrogenation, catalytic cracking, combi cracking, reforming, iso-dewaxing, sweetening

(e.g. the Merox process), dealkylation, transalkylation, etherification, OATS, catalytic
dehydrogenation (e.g. the Oleflex process), C; or C4 olefin dimerization (e.g. the Dimersol

process), MTBE, Isal, alkylation and Octgain.
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subsequent catal ysed and uncat al ysed refinery
processes and the process operability of the refinery

w@ ecaoodeion or fouling). Typical catal ysed refP@EGB2005/003560

processes, for exanple, includgghydrotreating,

sel ective hydrotreating, |soner|sat|on aromatic

saturation, hydroi sonerisation, hydrocracklng

hydr ogenati on, catal ytic cracking, conbi cracking,

ref or [ h r 0Xx .
P ooead P e A LR firihuple ol Buae o
eiebaéhmg‘, ICU@B |0drdlstﬂifétﬁ8n, catah yiistitiateh yehnoganaditasti¢g selvent

r (A ol efin dinmerization

("‘é%‘go{lh SEniher Fn%@& ¥ 5eak1na‘>seokm&=é10ke s#IRiping: powmen blowing
and gfditi@aion: Typi cal uncatal ysed processes in a

refinery, for exanple, include crude oil desalting,

cr ude lopne einbedifrieat, |thmtreataacrmarrd dialydis bbdtemmr(ii) amhiii perehe process

f(;)fg}%a})% eg{l 1hven(%ig‘o\é§gt eér? gltsipgra&ah%eﬁ rg?%ﬁ?t?{{?ﬁ%%é{%%&é@ﬂ@ to give the

@hﬁal@?%ﬁfﬂa@t&iﬂsofm ekﬂngaleeazﬁm%muerstah&/o} hedh RNt and

anal ysis of steps (ii) and Eﬂ@u) of the process "of the

pHES ﬁ@thrwémané S8 la‘éfab ef swiahisdnalybin gedinesafarapalybis of each of the
th I | i

SHERLToMhe 857 AR ALY B SaPLAE B S vt

and a ffhayva’hm:tromferca@xﬁirfgrtattmr Sroca3 of fl p@és%ﬁﬁﬁn@éntﬁﬁ'rﬁ@%eeenhanced
nal ysi s d vi ces, for analysis of each of the

Y ReoigHes “Fﬂ’é?r gkpezimeniy repeatiag gices 61 aDMi(6R 06 heameseyt invention.
fTRGs, SHRITPHE ¢ e?y ?éehét‘&ﬂpm@?gxfe F]e valddi§l RY %hyﬁfuraﬁﬁr of fr%g?ns the

according to the process o present ven
beerelh litmhmmmk]lg,la}p@r élﬂlamanlgayfmpdahﬁg seeppal)iang I0ﬁ1§ for one or more further
resen

PRBERES BRSSHRER of i B0 Sl blasioriapC pBich e keteats i a
ﬂYgi{th%ﬁﬁ&eﬁﬁﬁarﬁﬁ? I léf(ﬁhblte)/ﬂaé’ﬁrsft Afdlk r&? fra&tﬂﬁ’ls ?Ha%fr @l d npdlurahty of

eval uatl on may be enhanced y re eatl g steps
blendS) Whléh hayreeash bren klendad: wigh differanatdtios € cafipdreatttiuombere each

f ee st ck but which_have been
petlePds R 5 R ashrit iR ety of
frietios bely cphipiial Fraytics hhviag ttﬁeogaﬁlerf@ape@@ve%leﬁdiﬁgwuw b&f which
bl ends whi ch have each been bl ended with fferent

hayeibsen Geated tave ardiffergnt honlinepcamigange: é@tal furtheprsexample the process

L5809 KRBT, BOL A PR BB 8 e i

mmyahngNEHQHWEhma&pectlve blendlng rati os but which
Jlﬁgi\ée been tr ated t.o have a different boiling point
glowng numper ¢iiyariables idreescreened apibean eontrallablprandshable the

AAHmER ?FBC@%' conBRfohk ?&%@9? fr%io‘ﬁl} ttﬂ%ergféﬁéég&) &gg‘swto?ﬁedetermmed.

been produced 1 n ste
ti me. Sifigd efiabliow ava mlnmm11@fto vawltbdod)maﬂdm, behse o€ e dtellation
aont r ol | abl enabl e t he optimum

{)o? | dls 1t1§g?i 310 ganges Barsegég{: %?%{;eg& femnsratyrerarees &gnpadioplar cuts of a
ﬁé@%&?th‘is%aﬁ%n%% hPro8&Ls of the present invention to provide information on
the optimum operating conditions for the distillation column in a refinery as a function of
other feedstock treatments, such as blending ratios.' In this manner, synergies may be
identified.

Preferably, ‘Fhe process of the present invention is performed in a continuous

mariner, by which is meant that the treatment to produce a plurality of fractions each

representative of the typical process stream for said refinery process in step (ii) and the
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Since refineries do have the ability to vary the
operation, such as of a distillation colum, wthin

W@ erbaB218 anges to sel ect different tenperaturBPCT/aBY®S/003560

for particular cuts of a feedstjock, this can enable
the process of the present invention to provide
informati on on the optimum operating conditions for
the distillation colum in a refinery as a function of
_ t . :
B oL S R T D" Pt s PR A9 af Pldfuous, et
tRared batalpitype, tohengr Oloes thedfeatrhent pf gse (if) mawenmbprise costinuously
er.formed.in ontj nuous manner, by which is. neant .
Bried birecndy ordnpok & Branbueses i Bodive s Pralief S hcsines os
QARG R RERSENtREIY SvifRth ﬁﬁ%ulgs)éell(leﬁﬁ aﬁélg§e?iﬁi§ s&ﬁ)r(ﬁﬁmﬁiglf%epresents

said refinery process in step (ii) an eanal ysis o

thaprpctssecgdnoridlyioecutring if airéfjners mpeer dloselmednd s different to typical
R 2120 SR 48N BE el APh R g Pggvenion s

peefothBURUSdntih8QsH MgndeR & i§ kb Pesibld ReRs) Bitaid Properties of the
treatnment steps to produce a plurality of fractions as
Rieratiymidipstiproos ésongnvaies sepi-emtianeussoygerfenesaynple, to explore
A0 Q}fé(& ?? A&l %pengﬁﬂg! r;tiosT 'f?ac{iglpartﬁﬁ%}ﬁeger{itbfe xrlge%elﬁ g%? éii). '
generalTy occurring=in"a retfinery nore closelyy an

di f f eFlerrodess b/ihe @adsentiivktionh karabsmypeitedhd MPessahyi R different
generally perforned in batch tests. Wen the invention

Iﬁﬁnﬁfg‘élf?eéﬁtﬁéléf and béer@éﬁ]?ffrr?ﬂfous manner it is also
POSSifleurbsY Bf the BRISEA ifvdRliBRER bEpBlted REnREULA fob nalysis of
of fractions In a continuous or sent-continuous
differeptrphybioal aadanphepnicabprepattios ef the &aeidrecThwf the fractions may be
di&fe ent bI'enPIi ng rafei 0S Pr fractign tion tenperature

q.na é t.oir?]eagltlrgp O(c € 311_.1p s rflﬁ'@ s&pg@g& ang,su ﬁ(@leB’[l?é rocess repeated
(bf‘“"&nﬁﬁh&é@”?ﬁﬁl :Qfabfs t8ndHIE AR ek IR bf,%f &?a'hﬁﬂé, sulphur
refinery feedstocks and bl ends thereof. The process of
aohtenpeidse fractionsepltemativey dyén adsjpiéent. ennlysis he ddtesent yechoiques

anal ysi s..of differ.ent si ¢cal and/or..chem c .

BB diedentirph@tey el YRt pRRU SRR pediopgpr on

PetidRaheresyl to neasure, for exanple, netals content,

and subsequently the process repeated (or "continued"

Hieregess 9isthe presetridevention etnbe epphisd senaetielsito aumpey of ditferent
tent j

(AT R PR AR Sl of Aoroh PR3 on pr i grravs of

tteatdtit e snadysitl sepsffor prbidhtiag end anlyepe froess seganerepresentative of

el p e BB e Sy e oS o i o)

! . . : | . '

déxl@]‘céf Hato&eog}rél}g f B AR bl BERA S?fg)g o ﬁrl_ﬁ(lijlgnﬁg%mt | gaﬁél;lgdaéocess

erent finery process ‘streans.

- sappmoppiatEatie ddhesedinen ehydotreating ayseso ind foeatbseqtent catalytic

and anal ysis steps.for produci ng.and anal ysi ng process
reRpmgan B Fomeraian, o OHEEN NG a or ude

di |St 'fAlte%:idtinel)y‘,J Qifédlueﬁ% JfProcBEATRAME Hay MU HiRkd P TBus §PS further

oi raction) an
embodiment, the process of the present invention may be applied to evaluating the refinery
feedstock by ahalysis of two or more pluralities of different process streams.

In a first aspect of this embodiment of the present invention, the refinery feedstock

may be evaluated by production and analysis of process streams that are produced “in

series” on a refinery. Thus, after analysis of a plurality of fractions in step (iii) of the

process of the present invention, one or more of the plurality of fractions, typically all, may
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one or nore arrays of treatnent and anal ysis steps for
produci ng and anal ysi ng process streans representative

wo@tooblares f rom a hydrotreating process and f orPCT/GB2005/003560

subsequent catal ytic reform ng,and/or isonerisation,
and so on as required. Alternatively, evaluation of
process streans may be "linked". Thus, in a further
enbodi ment, the process of the present invention nay

0. ey Iuatln .
e T
AR e Sfubeafint) lpfboassf dtfesin tRatpeight taf predens inentedideryeRor example,
of the present invention, the refjnery feeds to%cggngﬁ
ipstep\d) @fatb@ arasgssfahepies H@/ﬁaﬂ%ﬁﬁﬁéﬁ% gy %ﬁ poeusgd having
ﬁ%egﬁg%(fetgg ‘;é“bo n% f%ﬁrﬁq qn erhag b?aqngfef’%ﬂrr pkal §f RS Btained from a

ana ty 0] actions In .
cs-ﬁ@cpmémllaitl)an ahittfhiefepding 653 hyﬂrolrttﬂaerpamh‘éme strewms tiayrbe analysed in

f | gr al f |
7 (et e Gpedtol sy s laberghateg K sEgnolé, may
%H{ 21 ?én ?leo%ﬁ@éd eBGodiRk @ﬂeaﬁr%%a@ﬁ%rﬁr dri&s 9pical of those obtained

‘subsequent ) process streamthat m ght
ﬂncan[arkgdm‘mteaien fa fi:@hmg@reycatatiﬁnc refcamphgand/er antiggmgrisajlopprocess,

2]:“Ia Brocerﬁgr of tl present i nvention fractions may be
Subregtc Ve Y dper ties (e.g. a boiling point range
in thg NARBHRpEARGEs EMBbdidlentodf thdpiles@t iidieRgsh, flioRfiaery
crude distill aFl on unit for feeding to a hydrotreater,

flantstqdkes@ gt er@amedrmwr@éucawwayé applysis of Rgcdss sirgams that are

QrP %cte dxennﬁa())‘%l?eé’;gngl‘reefe n%%é Ffo¥ @5? Eﬁa;ﬁ%] tﬂ%}/efﬁg iy c?%cgt{k xgay be treated to

ﬂb@@é%lﬁﬂah@%ﬁri&%h@@cb repesehiatise by P ﬁm br(mfasst shes@ and a plurality
obtai ned froma hydrotreater for feeding to a
offrastipns each @@?W@Va AEiR sgcond ProseiTEfPaEt AB X PRBIe OF this aspect

Eﬂggsus%gggﬂﬁggk eﬁaﬁé@hﬁéﬁgntol 4t pI QWO%Q&QBS &fpresentative of

resent 1 nvention the ref I nery
lf@@séaé Grakiiom frdne a emale mlasttléldudnyurpt Odhich wonldasnblseanaitbfsbespassed toa

Seclimgn oo b e HarEen Pt B agy O rectons
fr&'ﬁ%t &elid AstplAeH Qﬁlt%arﬂi \Hﬁl@h %ﬁlﬁubﬁé@@ﬁﬂﬁb@pﬁ@é‘dﬁo a hydrofining

representative of a first process stream and
ocesa), lancyamﬂlysimga@atCh@tﬁﬁleeawpﬁc@mlﬁsent ative of a second

process s X e, of t as

separatf %PléloAﬂdgp%,fa ]PE s(eg% asR%c gﬁ?c/l ¢ s?&i ﬁﬁgesrgpatte a number
&fp rBée@%'o%rbsreﬁﬁ&?%ﬁﬁ‘ﬁ“ﬁfébdfs@y crﬂnsl@ﬁmﬁle;ﬁaatfmaﬁiel adnsntﬁgmt the

a crude distillation unit (which would subsequently be

offess ofia clange dvers asiahly (Br @@@zé@yntm) sucebaiac BNPF%HeP pfone of the
rsEPI&BaZJt% Pf;ﬁ?c{tﬁ)%r I‘iesoc%l tdI Ebgf 1%@& g‘j’dﬁ}}f %X%ﬁ{a'te(?lnasgafrﬁpwnsequent

F&Ciﬁ%dﬂeyud@ebf 0as sﬁdxetsecoaldlwtdﬁlﬁﬁrmf figctiorscess), and
anal ysi ng each of these respectively é conbi nz\bl on of b
Atietoant %!mbfﬁds@é@éﬁﬂlea%éé%‘?@s%ﬁiﬁaﬁ’éa % S¥PTRR]C &) QF Ipore may be

%f” 5 en% ﬂglg “RAKY eas ; Rgfbvgder G fdrR&hidn &h mélog)ﬁﬁﬁﬂy%ﬁ\ﬁery

I ment ntage t hat
configuration for a particular feedstock. This may be achieved by providing any required

treatment steps on a suitable microfabricated array or arrays.

* In a preferred embodiment of the present invention, once the analysis of step (iii)
has been performed, suitable refinery process models are applied to determine the impact
of the chemical and/or physical properties of the fractions on the subsequent processing of

the fraction/process stream or on the overall processing of the refinery feedstock. Suitable
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effect of a change in one variable (in a treatnent
step) such that the properties of one of the first

webweasi2ty of fractions is changed can be PCT/GB2005/003560

si mul taneously eval uated agai ny §t consequent changes in
properties of one of the second plurality of

fractions. A significant nunber, such as at least 5
process streans, for exanple 10 or nore, may be

%ﬁg%rﬁgﬁc?ﬁég dle tkﬁé)&nfq tg {hg %dson V\Ei}/le& th 8L 3}/’[' aqnd r'ng f I [T% ,Lﬁ%g example,

optimumre |ner contrguration for a

lireadpiogrdtnmd Riosle eyr feed Aedhi a@d @%d@l}tt wamanldhmoaersy optimisation
required treatnent steps on a suitable mcrofabricated

lapﬁieég» sBeh e fonndividpal progeat et qiingpasioaiand Aefinsry piée optimisation,
B DL UERAAA0 o LRI OBk 8bast SRl am o
mﬁpéryefebdstmckigbmraﬂme the i nmpact of the chem cal and/or

physi properties of the fractions on the subse nt

proc g MGOSF Of He Presset m&wtwpdehggn%rﬁeéémgs AMoHnt Pfeflata on the
QYR 8 efiRE9 FESBIIMs O rdiery i Et}‘eafn%eﬂ?& Afther embodiment, this data
Sui t abl erefi nery nodels are known to the person

mky bé wialised to Hevedopt, update] maintainnldicd everifyoproessampidels for one or more

I d f t ock and

e AE R Srre b G Ce O G RO RBUSrGS) EER-19,glaree amount
éﬂ&ita\/rhéj}ﬂﬁé ra@[dl? BEcRlubeH veP RbdtdeRbdrAetdNsht kil MR YV gt
opti m sation, and/or risk-based nodels, for evaluation

mamtm@bﬁm@mbh—p&megaudﬂmgwé am@@@%@o@qlr angfugher data generated may
f f th
‘t;eeut 1{] gc{ % ]%82% 81%.knu%ﬁ%] S%aadté zyndt ﬁgerff%nﬁge e ot ocess r%fodcal éifor example,

i@ﬂak&l‘ﬂ@r ehf@tdterabadeqbighdding &iEsin® €tslyots, dlﬁfeﬂeﬁﬁmtnposnlons)).
process streans. In a further enbodinment, this data

may B¥odalling eeefherexperimenipl desigadedmiqngs magibe uspriioggenerate a set of
\ya‘?lable r&'egscgoﬁnt tRd 84S nfe%é Sﬁﬁ?re?fne e?c}]{cgt%k ?ﬁﬁpﬁdl ng ! blersds) which it

processes ( er i ndi Vi proce
1Edesued aorpvauata fdrahgéevapuiwint, @bd@tﬁiga)rlvaylﬁbﬁlomaﬁ ioglé yr more process

uced over a broader paraneter set th fromp
%@%ﬂ% gﬂ]&rpé?@ss g péf‘ée@ﬁamnflﬂ@ CHREE P ?%u%?ﬁ 19 evaluate the
RHQS&I %0 F0Shte tl?enr‘é itk Def £od ﬁ{e"’brg&'g? ﬁﬁﬁ@l@ s‘i'i@H apﬁeld and quality of

utilised to provi e conti nuous ‘update and refinenen
wbduckrelrpm deessinprydetdsidelior éedstptles, under tha dﬂﬁn@rprocess condltlons

R ST R TR TR R ——

tBXPALE FEN AN -I&8paiknt BGANESHRSIHEBY be used to generate
a set of variable process conditions for one or nore

refinery fixpupyidinksa lipfape Pleli)rFﬁgl}lgcﬂ plmpéxyy ahmghi-¢qmpenent fluids;
desired togesv}ge#rgt% afcR 3 m%?t gom oner dfel}lfﬁg%g 8P Eﬁs(%rtwo

verificati proces

donpon&ss afthe hae pf ﬁa@rst 50 ﬁmﬁnwrﬁpor&ﬁﬂﬂiﬂas soegddkt cal |y
used to eval uate the processes to generate the

required dit gnalwing eash e srie gklensd fup sompenantsfer gpeergnore chemical
oducts fromthe refinery feedstock or
ﬁ%r g@ciﬁ }Srog)f rths

der the defined process conditions. In a
f u r t her eribpdiiterariningfa viahe oif eyehnifi said, plidatityeoi sulfiFoosipdaeht ﬂulds

lnsggmgggyfor det erm ni ng

The value of the multi-component fluid can be any one or more of a number
of different items, including (i) the price of the components in the multi-component fluid in
a particular industry, (ii) an optimum processability of the multi-component fluid, (iii) a

type or specific processing unit or facility to accommodate the multi-component fluid, (iv)
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the value of a nulti-conponent fluid, conprising i)
providing a library conprising a plurality of

worziobios@eesiponent fluids; 1i) separating each oPCH&BA05/003560

mul ti-conponent fluids into atyjeast two conponents at
the rate of at least 50 nulti-conponent fluids per
week; i1ii) analyzing each of said at |east two
conmponents for one or nore chem cal and/or physical
r rties:: ' t ].:0i f C .
B PR s PaiP Dbt e LB & i BB SnfHonent fuid
(V) lttteatty e Or sifeeificalonfigwhtidhef protdsking erpotveprvcdsk thedmalincomponent
e .any one . or nore of nmber of different itens, )
el w441 vPithe Re op _Fx?ee_ﬁ’lcgﬂﬁert%g %Wﬁaf% it 1&e mylggmponent fluid
g‘%ﬁ b OO ARIH; '-cBhlngedt@luﬁi())Pa”' cular industry, (ii)
n opti nmum processability 6f the nulti-conponent
f 1 ui dArrgys o1)litaatigspd noultispepohént flmidsaeayshegrourdied. dmwo or more

facilit commodat e t he lti-component fluid
ectinanent of e i O TR SF R ete B Mt oz RaCb st P gihed gy form
RERRQF BibtabiRs BEtvid 0CRFRAUBBIPonéts! Phest ¥dmpbent ¥R8ysUr libraries are
specific configuration of "‘processing steps to process

thie tastedtin 4 da tgrtmgilplﬁﬂ sybtdm cameiztiend tovielermine qopqpesision, character or

i.fi cbl endi no. npterj al s .f he. mul tj - .
B, R R e e e TR A ggmponet
fidlih B afduesy of mul ti-conponent fluids nmay be
provi ded. Two or nore conponents of the fluids are

separ Bheligh thraughnyhseparasiog lpd tes 4y eamniaks Plags Wadparellel or

%.ﬁlﬁ%%h?ya%hﬁ)ﬁ Al RL R & i(f){er{ay\ﬁsﬁgn.n?ﬁg ﬂ}?ﬁﬁ@)ﬁ?&ttﬁe overall
ese conponent arrays or libraries are ested In

wotkifloh it R poigdIp itls Sietreteon sample o6 ehultb-co@perent fieid per unit time

conposi tion, character or properties. These. .
WaY 88 depRRding én{fpéaﬂ in wﬁwgt@@ﬁm@ b dgtermipeflo Fof fgmple, in the
@é’iﬁlnﬁhﬁﬁe RRAAES T segéﬂdﬁ& Nl (ﬂﬂﬂéoﬁ%&%sis The ﬁbihce at the rate of at

roughput separation and testing can take piface in a
Jeast &D) fek example mtileast 260 usrefeastty 2000addfeoent icruda oilapulti-component

55t i 20 RS BB B LI e
féﬁh&ﬂgf@&ﬁﬂkﬁ@%ﬁﬁé&&id&%ﬁ efdnit time varying depending

on the industry in which value will be determ ned. For .
exan®hlse deiermivgtiony canrbg weadepefare oxiaftes ipurcbageaaiaonsamaledjuantities

FERRGRLoR RSP 2l TSR 15 thy L ffpiin v

&itfatesrent crude oil nulti-conponent sanples in 7 days.

Mul ti -conponent fluids include materials such as crude

oi | Ingurelerred empedijnent drnensiang phd prastadion; which is gangrally
ye%érﬂ?nlﬁg'i}?er ﬂ;'egigg bpg}ﬁfllsciﬁ% SQSPEHH{% g}?&feg’! 6 86 iehfn comprises four
pur chase of “non-sanple quantitie

steps: 1) sample preparation: the acids are extracted from the multi-component sample,

together with other polars in a liquid-liquid extraction, using a blend of organic and/or
inorganic bases, organic solvents and water. Alternatively a simple solid phase extraction
process based on silica-filled 96-well microtitre plate can be used for extraction of polars,
under the conditions of flash or normal-phase chromatography; 2) first dimension
separation and first property determination: the acid strength separation is performed by
selective retention of the acids on a 96-well solid phase extraction plate filled with an ion
exchange resin having selectivity for acids and subsequent multi-step elution using several

buffers of increased acidity (various concentration of an acid in an aqueous mixture),
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of the multi-conponent fluids, with the value
determ nation assisting in optimzing val ue

wezieas2ion. In a preferred enbodi nent, for neEBSUGBRWS/003560

acid speciation, which is gener ﬁlly determ ning the
species of acids in a sanple, e process of the
i nvention conprises four steps: 1) sanple preparation:
t he acids are extracted fromthe nulti-conponent

E% rvmthoth l.ars in iquid-liquid
S Seor B dogtongr i R Garene avpp e tcieihsieogth and
bﬁfe@é&n thH 19pEHted @Al ans sluans WBtiRE infiirh {O%%ﬁb]y@éhg afld strength (e.g.,

imple solid phase extraction process ase
§irqlqr @A elutipn egtiog-ofslution) datis |111puﬁeqb ireit éheqancdssing Sederh &6r mapping

%Harr){gﬁ{ ngescgﬂ% ﬁ?%%lra %oggsglga%%{pnt I ?rgitgrégqr%n ftg%llng"ulgmoerach
$ﬁi‘lﬂhai‘rbmrthaﬁﬁ'st Him&isiodree. eédn\(pcﬂl%hﬁ ﬁﬁh@ﬁ”sé&@ate& Ben@Ebfhobicity by

strength separation is perfornmed by selective
Fanid Rt A BATak el gl partprians 195ud/\ehrpmgt§>|gr@hp HEE.C) with UV-Vis

e res
ReSPRE A RO el sty ol f ST SEERRRY Salifi Tg i of

eblutidpmrrusad am@esm&n]eqihaiﬂ.(ffcﬁrﬁﬂ‘xﬁm@fe m%@&ﬁ?dl@@&rﬂh&yclohexane) and
f an acid in an aqueous

%3/ i ous concentrati 0{1
R RGT THRPEIE AT lees e Ao B s e sbtraction,the HPLC
s tio SRR
e o OARRR o BRI G BYn A SNSRI A R pptions) or
g@bunultlkp@ngmmdntssamplegirh re(cembm,ed aitd ertwofdimbaidRi a€d distribution
tof1 el tlon‘)l %t i'S tted into the processing
B SO lﬁﬁ Xy &f&ﬂ natss ake BgAg ofthsd HYli e Fetention time, the
5@@1 td Ofiradtich SREEMNErdRY Lk
effﬁj&gnt fromthe fi rrst %%%g%? @clft.é‘&ti%ﬁ %aﬁ&g&mauy the
HRER %@S&F@tlé‘f@g@pedhy@rsgmr@]moms i}ndtgac:h apakdars®isi @hvarted into the acid

Eﬁﬁﬁ&{s\/ \f}Meg n? r rﬁrc%?lga ants)qlbyl dug ﬁnggwg rgg gépﬁc chgsponse

fastong a reversed- phase colum with a m xture of

sol ut i ed as the nobile phase (for exanple,
wat er / & B? f‘gfﬂ}’ﬂf‘%f%ﬂnﬁﬁ agpde oftbisempdinen of yhel inyentionor

jjeg and sanpl e characterization: after background
subtraction, the HPLC traces corresponding to
Tlnidl exdrojple Iusensdrqxxmemiécr(uka @l wisel dat Hehas %ruﬂétcﬁla%ﬂ Stay of 96 crude

ti.ons) .for each - conponent sa
?‘ie’gf%‘ﬁ’&ﬁl %8 SPIPES & Rfms* Pengibaiale h&\@n”B@ “@dlﬁ ugtﬁax liggel with glass
vigle. (the layout), in which the x-y-z coordi nates are
made of the HPLC retention time, the solid phase
der and the HPLC detection

d the HPLC t t ted
B P B L o A T PR i
usmg):lﬁlbﬁmaﬁlhdﬂ @@HWM@AH%%%H(W ﬁlng%gfﬁ\éﬁl ¢0 B%r 500 mg of
b rrultl %/ qt?WIth zone-specific res

of sghyemkis agdasl tofeactlhwsll embheianep tis mfxetl veell on a
s'thye‘? %a’teo. nThéEﬁ&?z@pAa% be heated to ensure that any solid samples are flowable. 4ml

of extractant solution is added to each vial, with the extractant solution composed of 80

{

parts isopropaniol and 20 parts of 100M triethylamine in water. The vials are rigorously
shaken for at least one hour, and then centrifuged for at least 5 minutes. An aliquot of each
vial is taken from the aqueous portion of the extract solution.

First Dimension Separation




Thi s exanpl e uses fractions of crude oil, which can be
any crude oil. An array of 96 crude oil fractionated

wga a0vpl0a218 s provided in a substrate having 96 Rel/G82005/003560
glass lined with glass vials. {4 quid-Liquid Extraction
(LLE) The sanples are being targeted to be
approxi mately 500 ng each, and each is wei ghed using
ei ther manual wei ghing or a Bohan autonated wei ghi ng

i . . A | . ro . .
e il 80, 3,0 DL g LGB0 v
el pletahating en iqu-adchangEhesimmithyhi glaaffibiry fieatoids, tecifically the

nsu at solid s | es_are fl owabl e m . of . )
Bhty A o g‘?%ffrf O e Rt b e ey ‘PPra‘f"f?lngl%t TRicfqyresin particle
gﬁégffﬁt%ﬁ&ﬂﬁh B GpAisRD FeImRIERor30d Rdhie1d ﬁpﬂxflqg’s‘%@e 81*3|ospsi. Each

20 parts of | Itriethylamne in water. The via
welkd of ihgoplidrphgsesitiraionfpdate &t préeaditionné wituisqpraprhot mewater. The

tri e or .at | east.5 . m nute al.i t, of each
GRBp! SRR 100 B RS e B i 6 e PG ist it cach
@6l bt 1he96- W1l SPE Plafe BRh& I 2RRRY dhith@phglel bipstte or with an automated
nsi on separation is a solid phase extraction usi n%
no or

d
b hendioE apha. Tie Prtstearopusheil throheh tielSRR platcaipwly wi
hARREGHENAR JpBLl WaERoANER oy il oM Rglowed by a mixwre

ofdsopexeinahgel west sre pashedsldwly FQougicthe ISPEagIder halshiné bénditions.
ize),fi%%ed W th ﬁ Sgeedisk(r? pressure processor_ and

ﬁlaﬁw I Rgrigrme e gvgriicd Tosrall 6 walls angtdp plaggs| Starbing tviil the weakest

. . C ndi L. i '
FRL POER O B0 BB A RIPLRER" 3 WP BE dhers are fous
dogiesudn theaftist entiaf, OtShlLf B. 198y foimnit asidad]loadedsompsach well and
i nf o, each I of the 96-well SPE plate, either )
ARG P ERiA e SR BI g Betiaig ok SRhY elipogied-bepl/min
dcksiaiek hamdiigg 0.9Retof tﬂ@@fﬂﬁéﬁtﬁ@%lﬁcéﬁ%’tﬁléséagéira{eWGQ\Vthicrotiter
the SPE platé slowly with no or m ni num pressure
rpiplanédooled.t brthe eexdnd glutisn, dbhrpileefedi3 56 Bojormpaacal is loaded onto each

fall omwed, by.a m xture of isapr nol .and ter are .

BALRELE S S ot et SRR ERTR e e FOF. Agoin p o

&oadi 61 e sffluehtik icoledtéd RN 4 RpaRek INweRhAtloGter Rite, ahdl cooled. In
well s and in stag&s starting wth the weakest

96
 the thardeletiane AtS TR @f @30 A famminagiflés lopdasimie eachicrell in four equal
; i : . el.usi _
5P b B FUTAPLE prIGE G058 HEBL LG A e

Agrinlegh to 0t Someathhaeffluengdeqlesiad dntb arsepeghie M6 -wlemicrotiter plate, and
fl.ow of about

dj t t i_nt ai t ead
Bobindn fedobel? skor M et A5 MBI BeiLS badesh gato sach well in
LT o AL BLR P RSE AL SARBLAS, ey e s o
19te5 Agaimpfip Go 856nMof trerdfGueat iscbollscttdatied sepataie 6aarelMpictotiter

d shed .t hr ou aL the pressure adjusted to .
};ﬁ%?, icHolgﬂ.e t@g R%Pef P%@y{lﬁ% ir?ﬁor(gpﬁl%yoc g &3ch gamplg with a sample
el tHAREL1dcSs i@soéljd@ﬁ&fee%tidﬂt(@.gg u§1‘|ﬁ§ ARbRsHRs YWRkdm readable bar code).

mcrotiter plate, and cool ed.
Second Dimension Separation

The four plates with effluents from the anion-exchange separation are put on the platform
of a robotic liquid handling robot associated with a parallel capillary HPLC device,
equipped with a UV-vis absorbance detector at the end of each of eight columns.
Specifically, an 8-channel capillary HPLC ExpressLCTM-SOO from Eksigent, with robotic
autosampler HTS Pal from CTC Analytics / Leap Technologies is useful. There is an
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the third elution, 0.5 nL of 0.890 Mformc acid is
| oaded onto each well in four equal portions and

w@emhaosn2thr ough at the pressure adjusted to naP@l/&BR005/003560

the same flow rate. Again, up §p 0.5 nL of the

effluent is collected into a separate 96-wel |

mcrotiter plate, and cooled. In the fourth elution,

0.5 nmL of 1.425 Mformc acid is |oaded onto each well
iDediBH PRGN s BRI Yive l?(ﬁéjing ey Eﬂn}%lg rl&blﬁ% Bodach REtumn, and each
pressure adjusted to maintarn the sane'flow rate.

Aglainn, is & peveseepiBsartolumn phckedfWithug Atmitioneotyledtce paititles.
separ.ate 96-wel | mcrotiter plate,.and cooled. Th )
GoRgrtumEribE soa pEUaPuLE Bl denisg teman e data colletion
Wohltha dsiemt. eAN@aedtRaltionsd Lealsturiid Swih dNotfePBhdt A @Rd moving to

e.g., using a processing systemreadabl e bar code).
&wg\ﬁﬂhq@ﬁﬁs obricRbapardis a orixteof bimerqdlicnts snohiding a majority of

I fr t he .aniQn- exghange separ.at i .a . .
att R TPE PR B NG E RIS SORENG) MAFERPS s o mixur
ap4 ogratiads, hdlidiag Pafiabiiglof Gk lah@ TAFHRNG #&\¢tieLof two hydrocarbon

equi pped with a UV-vis absorbance detector at the end
vedth of eight colums. Specifically, an 8-channel

SR L TRt DO LA, B Lot

Bet Ornolwogi. eA fiesinjeeebn b grabfent elutisn proghime 68 H@Butpdf starndwith 26

a fa,npl e _val ve holding two sanple | oops for each
ebimime! 2afauizalents ob MipilePhass-A ande} seupHeriof ddohileRhase-B and

T T
tathgesitioarto 3 WmMOﬁDgi?ﬂﬁl@t oOModiltP3e fA o 39 equivalents of

detector. A gradient ution is used starting wth a
MobileRpperBdn abawP Gsoonsy, hadding that epnpesstian for about 3 min, and

' - A ] Xk I nar edi kngl udi
APRLL SRR LA 0 e DRl S, 0] 0o
iyonit 6 ednines) vadl & ensles B haRhasienBousty, dediinhg aoudf hbur
I ngr edi eq § including a mnority of water and THF and
BT P & @ i S%@Wdﬁ@@ﬁ JBrddigpy.dhe zobopp agiosaapler Bils the

%gég??lgfoo hﬁtﬁegd;l‘!/éh% Bét@%@léﬁ?@aﬁ%@%lﬁﬂ%ﬁg&%n samples. Each

phase of a capi col um.
HRLE€ctpayaticn prodatics ntiraet of fima vordetpeamrésporseent UHVadis absorbance

starting.with 26 1 n,.0of 25 equival ents of
Wﬁﬁﬁffn@%%dggle&aﬁ%%%ﬁ@qﬁW'ent of Mbbi | ePhase-B and
bah Relbetidn Snanviahesd 15 seconds, fol lowed by changing
the nobile phase flTow rate and conposition to 37

Far/eas nHBE Citrasgqud Vherbandwidibisiekemited fom thethvd8ata at an appropriate

R R e e S
Badkgegue pidfiled 4t ﬁ)fd@iafb@ HyasekfotRin@botH Mdt arfd RBoAPdigeASEn

conposition. Each sanple can take about 5 m nutes, o
SkPURtigsss dicussed ebeis using semplastibai contginno fragjioned eigde oil. These

Ry BEASAC B s cHH AR Py 25 o

background-extracted traces per fractionated crude oil sample, representing the order of |

elution from the first dimension, are re-composed into two dimensional maps in which the
HPLC elution time makes X-axis, the order of the SPE elution makes makes the Y-axis,
and the HPLC detector response makes the Z-axis. The background-extracted traces are
also integrated into three zones of elution times, yielding peak areas per zone. The peak

areas are then multiplied by the zone-specific response factors, yielding the acidity



injection | oop wth solvent between sanples to clean

t he col unmm between sanpl es. Each HPLC separation
w@e@dosrss a trace of time vs. detector responseCEGB2005/003560

W-Vi s absorbance wavel engths jgn the range of 200-380

nm Data Reduction and Mappi ng For each HPLC trace, a

10 nm bandw dth is extracted fromthe raw data at an

appropriate wavel engt h and baseline corrected using

n c .
By e ddRlaeber e PP LRI S0P PR hcd et o
saapda dT el avidis) ajmndmmhjeefm eaeh z:bnsc(w SPEcAaNex 8BS elution
ctioned crude oil. These

h f
RACRUEEUAE BIBRFS S Hie H4IORE SR PHE GOHY ¥os phpRoleum sample,
Whidh ¥hfgah c§1"i\5'91|e@ 16 BRCEAN bR ﬁlefcﬁ’ﬁﬁe @g%%%{e 104 f%gal%ﬁtb aed At

traces per fractionated crude oll pres ntlng
ttdnslarsisder of elution fromtrie first dinension, are
re-conposed into two di nensional maps in which the
HPLC elution time nmakes X-axis, the order of the SPE
el uti on makes nmakes the Y-axis, and the HPLC detector
response nakes the Z-axis. The background-extracted
traces are also integrated into three zones of elution
tinmes, yielding peak areas per zone. The peak areas
are then nultiplied by the zone-specific response
factors, yielding the acidityabundance val ues per each
zone in equivalents of ng KOH per g of fractionated
crude oil sanple. The acidity abundance val ues for
each zone (4 SPE effluents x 3 HPLC elution tine
ranges) are sumred together, yielding the total
acidity value of petrol eum sanple, which can then
conpared to the TAN of the crude oil sanple prepared
by ASTM standards.Cl ains: 1. A process for eval uating
a refinery feedstock, said process conprising: (i)
providing a refinery feedstock; (ii) treating said
refinery feedstock to produce an array conprising a
plurality of fractions having different chem ca

and/ or physical properties, each fraction being
representative of a process streamthat m ght be
present in a refinery; and (iii) analysing each of
said plurality of fractions to determ ne one or nore
chem cal and/or physical properties of the fractions,
sai d anal yses being perforned at |least partially in
parallel. 2. A process for evaluating a plurality of
refinery feedstocks, said process conprising: (i)
providing an array of refinery feedstocks, wherein
said array conprises at least a plurality of different
refinery feedstocks;
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(ii) fractionating each of said refinery feedstocks in
said array to product a further array conprising a

w@bweabi2ty of fractions having different chen Bel/GB2005/003560

and/ or physical properties, eageh fraction being
representative of a process streamthat m ght be

present in a refinery; and (iii) analysing each of

said plurality of fractions to deternm ne one or nore
¢hepkcal and/or physical properties of the fractions,

sai d anal yses being perforned at |least partially in

par al | e} pr@essAopevdesingageihay fedstook,chidipw@ss odeprting:

t he szctl opat i on. stegeé r? is perforned either in

par al MeP" QI h? &° P5%al fashion. 4. A process as

cl ai Mg theatiAg ¥ai@ Bﬁirﬁy Fdagstines pebdie Gh irhP corﬁ@ﬁhﬁg A plurality of
the fractionation step (ii) is performed Wt

t hrisastippubavirig @ffere@aglnenggal raed/onphxslcfaépmmﬁr@k,seapb fraction being

=Sy PSR R T By B R o

each (m)a&ﬁallﬁlihgf @ichaf kil plurflitp BE Fraptidns 1€ éteingidle OHE of More chemical
paral | el, and subseq uent Ify anal ysis of each fraction
f orangd/os ghysigal BFQﬂ?EﬁSy’ Fthe fietionsoanis analyses B&mg neglormer atdeast
pr med in any one of clainms 1 to 4,

g%g[ln gﬁ gllaaﬁg yses of step (iii) are perfornmed in
paAgirbadss fof.evAlupting & pRirdy of mﬁm&d feedsaueyts,aael @bcdsh eomprising:

recedj ng c¢l.ai ns, wher.ei refinery feedsfock is
D et b 2h erAHET gpinera eelipHd: Phete i a argay Comprises atleast

bi ocoapRBAR of éﬁfe‘réﬂt?&fﬁﬁ%} Rb&sdseam such as a
residue, gas oil, vacuum'gas oil, naphtha or cracked
st ock(ii) afmbtbhetmgeauh otﬁa@d oafinenyr %edn‘tocé@md said aprantnpred@:t a further
A process as clai a
o) B nETS g Ty ¢ Bl o tactBRe Rt TeBiroE Bl andiop physica
pr odug@partiel lé'ééﬁ Frhotiod bellgaeprleQieatRR\G A Prébctd @8R! that might be
chem cal and/or_ physical properties, each fraction
bei ngprﬁa@ﬁ&@mf@@men@f a process streamthat m ght be
FSJ;ie(SjeG%é} e}%u{gfe ES{" Xali Sﬁrm{pr §ﬁ fé'ac(‘g{rg) rrgotr (g&er?r&n?? !)r?en(gr Méke chemical
refi nﬁfdy/orflmg?siﬁilqﬂ(perﬁ& dfrteifigions, phidramblysys Wing performed at least
fractlons of dlf&frlng properties by blending portions
of t heartigit imdaralieli nery feedstock with different other

/ t I .
oedirshi RN N3, Rhetll B BultfingiGA LBE is performed cither
mlparaletor in aamyideasaldhsttibre pr ecedi ng cI ai ms, wherein

at nent of the .refiner eedstock to pr duce a
b B ePapers Aty i A G S R TR ¢ B Yl e ractionation step

675 5l ORI oS L) LA ek
prégeenesd a5 dainetliineny pnecafithe poeslivg dainmg mhetem i step (iif), analysis
gf] eacly Pragt 1on flo ﬁrsr% p(r:c%!egty s Sarried out in parallel, and subsequently, analysis of
each fraction for a second property is carried out in parallel.

6. A process as claimed in any one of claims 1 to 4, wherein all analyses of step (iii) are
performed in parallel.

7. Aprocess as claimed in any one of the preceding claims, wherein the refinery
feedstock is selected from a crude oil, a synthetic crude, a biocomponent, an intermediate

stream, such as a residue, gas oil, vacuum gas oil, naphtha or cracked stock, and blends of

one or more of said components.
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m crofractionator to obtain fractions wth defined

boi ling point ranges. 10. A process as clained in any
wor@con802the precedi ng clai ns, wherein treat menPCDGBRIVSE/003560

refinery feedstock to producey@ plurality of fractions

having different chem cal and/or physical properties,

each fraction being representative of a process stream

that mght be pr esent in a refinery, conprises solvent

geXxthact| g aleABhSof the

Sona a7 ey R R el LRPOEEpiooeAE f Rk g s e
réfireiyRdditociamyprodee afplirhkty pf dmedomschaying differenndheaiienl and/or

pbiis PSS, FA oo P FPIRTTBRE O1PrORAp Pk g mieht be

b/ t Bep Bf B adinD daidlrafi faddetoek with one or
p?%qs g r#iﬁ:‘%e?? acrc])g'ﬁﬁlség tht B@p B4aidlrafifeyy

physi cal properties of the
rridraothenrefmhrydhedstoqks taipoitnesc: ploralinaglisections gf differing poperties by

O

MHURF Qﬁ‘ﬂltoﬂaer Ryl gﬁﬁrebﬁﬂclé ke ﬁiffﬁrér@ lﬂatlcfiu | phur content,
sul phur compounds speci ation, nitrogen content, ni cke

9c ontAeprbgesy aneldined inany ene of the PEPcsHiag ctimsIVh e&ip HYQPW%Of the

r ont e t
SORL BeGAF BBl e ng D QR o
ﬂ&gﬁ@ﬁﬁo@ﬁ’ué&' @dcHgthction Bélig eapeeseiitativeeofa me@hs ngeah diatrpiight be
erein the properties of the fractlo h are

pamnvgacreﬁmmmn"és BpatmeRtdn @ HRifTodLt ﬁ?@b%fiﬁ}“inaé“ 14,
I%ﬁcgr g8 t@rsto %Ib%%ﬂﬁ‘gct oAs YK d‘éﬂﬁed)f)oﬁlﬂg p@i’h@%@é@g

eval uation s enhanced by
1oer fADpﬂdSbébS aﬁ olzithet inexpent neihe precegimgtclaigs swkgyein(tigayment of the
and (1ii) of the pres

TR GO TR SR IR N

e Rt OUPIBrodBIRREEan Bhat Might be
I%?%g@gﬁ&%ﬁﬁc gmﬁﬂfcﬁgﬂgﬁ§gg%§eo #he Erg%edlng claﬁhslg

pwﬁhemm ﬂeﬁaerp[ cmmmses; salvgpem@@oﬁgﬁela ring deatments, adsorption
di fferent and/ hem cal properties of the

trqagpent %ﬁ%d/grl fta ﬁP‘H’&’é& eaol %8f-ai med in any one of the

Al e%g’so@gssqs %la'ﬁﬁed i&hﬁfy&in@ of#RIpiedeilng cddimpy wheasin the plurality of
strea "linked", such that the refinery feedstock

fractionsprodnesd ibyteai) sempsises attlogst suctoliactiontir al i ti es of
ﬂ ;Tﬁ%gss\% gfazxﬁgd %{ar LR of é’l% Er&eﬁ[ Cc?aﬁﬁls agh&h Rl tHE Ghdnfical and/or

eas rocess streans are
HiedrepertiBs & the Frakesh wiialy 1tt1©d¢3;luﬁ& Itcdamallysfeom mtep (idih aerselected

ﬂt‘rgg@gg%%rkngpr&&?cf éggg% @cgglgafclgg q&r g‘lhls‘l (rcﬂt:1 é%tjdr f?w] gropertles
\pngc%%ﬁ'g h@fgrocclaladoﬁ%p&éﬂtfotﬁ, SAPRL lc8f®nt E'lﬂpﬁﬁ%rcbﬂ%uﬁdses‘ﬁwemaﬁon nitrogen
content, nickel content, vanadium content, acid speciation, asphaltine content, carbon
content, metal content, micro carbon residue, chloride, and combinations thereof.

13. A process as claimed in any one of the preceding claims, wherein the properties of
the fractions which are analysed include one or more chemlcal propert1es

14. A process as claimed in any one of the preceding clalr‘ns, wherein the evaluation is
enhanced by performing further experiments repeating steps (ii) and (iii) of the present
invention.

15. A process as claimed in any one of the preceding claims, wherein the process is

performed in a continuous manner.
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(iv) applying a refinery process nodel to determ ne
the i npact of the chem cal and/or physical properties

wW@R00b/08021i8 acti ons on the subsequent processi ngPCl/GBR@®5/003560

fraction/ process stream or on2lhe overal | processing
of the refinery feedstock. 20. A process as clained in
any one of clains 1 to 18 in which the data generated
on the effect of refinery feedstocks on refinery

Y. 0GL Bocds R INMBmbS irtidrlyl drne e tedpré@dalgofainispaaérein the process is
mai ntai n and/or verify process nodels for one or

nepdfatwefoy amlm&gé@éfermlphmwﬁbmﬁé@f hEmiGHé PEPRTEISE H&therf@‘?ﬂons
lo\l;f Bf)ofﬁﬁsas ars% zbmeé: HB o%rétof t(ﬂegﬂrgced?xgrﬁ{l hgy&ﬁ?ﬂe)n evaluation of

ary ¢

p’fbll:dsb SEEHHROB E‘Hﬁkefdl” HudB Iha‘t t}ie rsfipay dtddsigcle ascivalbited diycnalysis of two
mul ti--component fluids into at |east two components at

erteote plalitiesaf different %W%?tfqan’(?orrponent fluids per

yeeky fdc%gs a?%ﬂﬁﬁé& 09:18R¢ Ds Qs e?é’}h ds Eﬁst|5§ﬁ‘§$es§ ¥¥eams are evaluated in

conpo Rent's one or nore c em cal an physi cal
Prionedt mg 1o prostidevijfodebtbrmemihe gptimuel iénal centigurafion for a
sai.d pI ur S(y of nulti-conponent fluids in said
parigulpnfee ?C The nmethod of claim 21, wherein the

P@t A @}c{&e i %ﬁaﬁﬁ&e& ARy GRST tl?@ﬁf@@dhﬂggclﬁﬁisdvlﬁ&@c&ﬁpﬂ'@éé €he further

chem I'or physical properties to the price of
stegzeri al s haV| ng such one or nore properties in a

? ‘ré)sz}%%?}{eng,gn}fl h ng%ynﬁgrggés{s %MSP cfeteg% qfl ! o e t%i Wemical and/or
?fg}sic'ar }?{%M@@Bﬂ thé b Gsnskasee sﬂﬁec{d&ﬁt laﬁaésymg lﬁ)@ it feqetion/process

entifying a configuration of processing equi pnent
ﬁunmnnrdndQSDV@ﬁ%PﬁmeS@EﬂﬁﬁhﬁﬁﬁmeVkﬁﬁkﬁﬁlt|-conponent

%(5 n—ggiﬁt‘)%%eat% AL dn %ﬂf?(#]ry Zdf Q?aérzl Ro lé‘ﬂ{jévﬁfch ﬂgee&&é boleBfled on the

one
eXtads of telfivie8f feéuskdcnks 1) mmgrmproﬁésu istisanxeis edlismd tb kievelop, update,

anal yzi ng step.
maintain and/or verify process models for one or more refinery processes.
21. A method for determining the value of a multl-component fluid, comprising

i) providing a library comprising a plﬁrality of multi-component fluids,

ii) separating each of said multi-component fluids into at least two
components at the rate of at least 50 multi-component fluids per week,

iii) analyzing each of said at least two components for one or more chemical
and/or physical properties; and

iv) determining a value of each of said plurality of multi-component fluids
in said library. |
22. The method of claim 21, wherein the determining step comprises: comparing said one
or more chemical and/or physical properties to the price of materials having such one or
more properties in a predetermined industry; identifying a processing facility for at least
one of said plurality of multi-component fluids based on the analyzing step; identifying a
configuration of processing equipment for at least one of said plurality of multi-component

fluids based on the analyzing step; and/or identifying a material to blend with at least one

of said plurality of multi-component fluids based on the analyzing step.



