Process for Evaluating a Refinery Feedstock This
invention relates to processes for the evaluation of

wo b@oBi2ett of refinery feedstocks on refi ner yPCT/GB2005/003555
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processes using high throughput experinentation. Over

recent years, a nunber of high throughput

experinmentation techni ques have been devel oped to

all ow significant increases in the ability to

synt hesi ze and t edtrogat fur Wivkinatimda Befieary Beddsrachl s f or

useful properties. In general, such techni ques have

focussed on devel opnent of apparatus and

met hoded RgéRion rbiaeh UhBBessRFotihe W AlBatkbne rofe FRROL SRy
conputers to design experinents and to autonate

c afeaflsjadks endefinerepiogessesprsargdrgh thovughnet axpetimenfation

allo ' re uci.bl esting results.to be .

achi SusaRsEn 3Bt FRuRE S RieR A e ihtiehByig 2iques have been
exdeveloped tullovedififitadd A% reioddin e AbAitgey SitisP and test catalytic and
prqgggation and testing apparatus for numerous types

of OtheiTBpteAs forgetubprepsrtips. S‘? generali weh feshripuesdrave Tocussed on

de . . - . :
o elopfEnt & dppin £ abaBiaEiel oo ENEPEPro bR Tk B bors and

6, @ﬁﬁi}dlﬁﬁg _t(adﬁéihghi%xﬁerﬁﬁﬁrcﬁi&fn‘l) to faiﬂh»ﬁlaké aimlydo g@dlgiawmhls pr?paration and

t echnol ogi.es have gener ocussed on_di scovery of .

ne‘iﬁfhtt%t 8 %}g’twsfaaﬂoﬁﬂ ?Pé?&ﬂ%e feshingarertsi i §e priuewd sagelatjyely small
hayglenampReY BbaRasph Do4ne TR RSB oG R edall i
can t?e ag lied to g?ﬁ%@ﬁlﬁﬁg&gﬁd opteiqi‘rrar% sat ?ﬂgﬁﬁgﬁﬁe Bnandtesung
f exnppatabisker ausngreds typesyof praterméssaed neaterdil ipropedps i(sveeh as described in US
se ' of .f eedst ock, .includjn eedst ock . bl ends,

Trne o s s on SR RreRl Facroh abiplefie B LA uain U .959.207, Us

| n6/@6R, 633 addNEs 6,306,6§8)0vi ded a process for eval uating

the effect of a refinery feedstock on a refinery

pr oc &8¢ high dhrqughnyt tesknolegion hayp geperqlly) fopyssed en digeayery of new

Cefi S i / £ .

SRR RRABAEk: il bSO AL IEOT et ongi

r epetbeduiegies that caf be hppliedpo sabenieparitoptinifadon bfiéeedstocks to refinery
refiner r.ocess .of i nteres ai lurality of

{ eap it eBeding pp Al S abteediesk Pelbiatedtyiock biends.

di f f ghe)boddfBRetold £ aspbdt of tHePR&hii8vERBR ke Ishovided a process for
plurality of fractions under experinental conditions

r eyplusteng the effect of 2 réfmery fendstdnk onefriefinery ppucosse said pegésd comprising:
t reat being. carki ut in an essentially

p aIP§€$ﬁ%§§3th§ dﬁf&%(ﬁﬂeternining one or nore

peiif or niatsy eid te@ihég fedilstoeB REFIOIGIe 2526Alify AT dcAbnsfath

the refinery process. The refinery feedstock nmay be

angPrewntaine et the fymicel {eeddedsiontie refurey Digicerg of infergefesaid

Oighuralty of fractions comprising at least two fractions with different properties;

(i)  treating each of the plurality of fractions under experimental conditions
representative of those in the refinery process, said treatments being carried out in an
essentially parallel manner; and

(iv)  determining one or more performance criteria in respect of each fraction for the
refinery process.

The refinery feedstock may be any suitable refinery feedstock, including 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



synthetic crude, a bioconponent, an internediate
stream such as a residue, gas oil, vacuumgas oil,

woaphb1dr cracked stock, and bl ends of one oPCTYGBe006#03555
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sai dconponents, such as a blend of one or nore crude
oils or a blend of one or nore crude oils with one or
nore synthetic crudes. On a typical refinery, a nunber

of different refinery feedstocks are_proc sssd, such
asCENpAIABEs Sush agip beaf @hpneeruaeresryds oilyRea piepf 9é pye or more crude

;ﬁ§ﬂ§%ﬁ§§§??Fﬁ%@%§?§ﬁﬁ???h**b'ends of avail abl e feeds,

Icult to predict the effect
of t Iom 4 spitat efikergna hhmbeawddiffdrenteéfimeey feepstod®siss processed, such as a

i ncludi ng detail ed prodyct guality and yield. .
Tywl@%ﬁq ’dl rm ﬁﬂ.&e Oélﬁ'dﬁ?fsrﬁﬁ’b‘ir}' &%stg{ﬂg %%1%@0 Bﬂlapﬁ glends of available
ba&bﬁ, 9hd g vt RUB PRSI 1D redd el BRREEof thb!Fecll HESEILAB overall
usual I'y only provi'de an approxi mate prediction. The

i nrefintiygmoeess abeding deteiddd paodush gedlitylardf yieldnT ypically, a number of
f eedst ocks, i ncl udi f eedst ock bl ends, such that
t hESEIRPS A made on, Hx%\})lags ﬂé%fgwgﬁol%%%glg q;(g%ne%nﬁee:,%ut these can usually

r eb 19 SFobid ACHPESSmARPré&dtRnY ST inVdhgion eAd&sSthe valuation of different
conditions nmay then be further oEtinised to further

enfradrtecksdndladigsfeadstock hlendy suehi they thesa ata eriingada via measured data,
syper.gi st_effec r ' :
e

C osptBhisédRAurdrcdharte dakus gamdativno Byssinpadedsared Hat synergist effects

ability to map feedstock, conposition inmpact qn .

pr 6 caREtsH Whigh mobb%@aﬁle%@m )y Bt glant data as used in

de . : . : . »
or TR B Pl A s a Rl tfkaposion
peinmpacsor precessatslityems produtt qubity angblandetginghatiopfof the value of a

roducts.to . be l.inked. w th | yat i on, of ..f st ock, .
G G ERaepiaitp ien s ek Reilos S eiseR bt lon g me
of mbl\@irddi Q¢ 8BRSty hif ﬁéld%ffFﬂ{d@stued Be ligked WefOVMIitiol @S feedstock.
of the day for given quality of product and the

f eGiven deskanalitieof the\prodietsencstlingseaditiens Afdhqpiegessey viglds of products,
true,,val uation.pf f St '
o R e Br B of RS ARGANY drBrd TBAGls EREBHORK then
I efheinicapmsd data andbened yr 456 valuwitioh 9 faedstockTarel to impact feedstock
invention allows s ngxgj stic and antagoni stic effects

7

noPurekase deddionsy P HFR4In it BlesEe s, gng, gnergy use

" b0, Coni i . 3 1t
IS 0y PRSP s s ot
a cafvemamyl proeds toclklsan bataked intecopsplemtiess t hat al | ows

the potential value of .a refiner eedst ock t.q, be
eval J%@é)&esmti igyengign p{(g/l%g & progiss 195, r%’%lgfitll%}l (étgg% effect of a refinery
befefiGodidch LIERATIRocRSTHRA 0w thd fHitentRY MlEdbf DRefinblyFeedstock to be

present invention can provide a process for the )
evevalimtddgmionto ithieseeiidprtengtally Fean heterais purshassr i @art of this

LU NCE TEER S R M R
Pr R% 8gsmplSkeRgibEobtRIRLY b, DRI Said refideypteedtbdk with one or more
other refinery feedstocks on said refinery process. Since refinery feedstocks are typically
blends of two or more refinery feedstocks that are available to the refinery, this allows the
effect of blending in differing ratios to be evaluated and valued, by
measurement of the impact of blend composition on processing.

The present invention can also allow the overall refinery process to be optimized for



bl ends of two or nore refinery feedstocks that are
available to the refinery, this allows the effect of

whb@atsngsin differing ratios to be eval uat ed PETIGB2005/003555
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val ued, by neasurenent of thhe inpact of blend

conmposition on processing. The present invention can

also allow the overall refinery process to be

optim zed forthe refinery feedstock, including

opthe mifmatyi feedsafckyviaciuding gptiodsdion pAvaives praessgrachnestes, and even aid

aid sel ection of the npst appropyiate refiner
IR §bEBe S RSB e R OB LSE adedihierbo i Ebe pragessed where
ONGoRFhdriUheloptiy Al dvaldife. ThEpBIcaERPEntioAREL High tlﬁ'@%ﬁ ut techniques,
hi gh t hroughput techni ques, ‘and the througt:g:t of ﬁe

i

oveadahg thygghput eittiesoviergblowerkflow inimperiahte wi wte of production of

pr ' f.. ' in step (Al r ef erabl y,bei n
oS A AP BB P 90 ) B Yy 20108 s, o
atledse 880, péS@eckpaid e akimbanst tidagndhtidagtiedodut id &8s (B pr8ferably being

carried out in steP (ii1) preferably beigﬁgO at | east

18t leagly 1 808 sparaplg at leagtdrh, afdeasht S0, apaldeasthdD, ger day- | east

450, > ' '

SR R b T S g e G
t hogteastbsserdebeibed ffor exeapiplie Hahdboblk nf Bendcwh ReGhing/Pestesses (2™

Ref j.ni ng Processes d Editjon), edited. b obert A
‘il@ﬁ&ﬁ%_ﬁ%ﬁ?gmé%ym @dawbihfl}qd%wé%%gégs of

the PRESRBLss bR PhdseRt iTRNtiBR nARBE afMlidiGo BOItat® Bl ¥RPshcatalysed

and_uncat al ysed refinery proceSses,” and "experinental

c apidiery presessesagnd)Sexgetimeaihconilision®t aviesdd herooy, i defingd 2agordingly to

i nclude process..conditjon such as .t erature, and

iSRS RGP Rbh BE ape e AR, RS B PR ARG eyt that

Thuks, beve@iired PPhuse @htwapplicd t@h Yaadsadebfimey YroveRC el Ferent sets of

"different sets of experinental conditions

r EPPERTRAlCPYANIET Tepss@tatiye ohthopeinithetefinparecsss” magyinclude the
g%ﬁ%%{:;’?fﬂ%&ﬁt &éﬁﬁys‘?sf afl/ S RE fllof ‘aﬁf’fe?%rx ﬂ'o%e%r&{l?l[ﬁo% zr}] ESifrast, when

erent process conditions. I'n‘contras
appplicddo tio uacataiysed refines e process) ‘fidifarenirsets @f sxpetidichfab c@mditions

R LR b G/ BROx Loy K enl b e difient process

ofcogbifibey ent process conditions. Typical catalysed
refinery processes to which the process of the present

i nvehtriesh catplysddaecfingsy ipearesses toudkichhthg moeqessafi thgpresent invention may
sel ' QLI N9, {4S ri,sati.on, .aronmati c .

o B Bt R R s RTS8l sBRAGHoR, aromaic
hystuagendiydaisoneaitaion hgdrosraddng) jﬁydx@iéﬂaﬁoﬁ,roﬁﬁﬁk)ﬁﬁg:racking, combi

ref orm ng, iso-dewaxing, sweetening (e.g. the Merox )
pEEE g,)r’efo(g@wgkypéilewgﬁl’ngt Wgea}ngw.g{t pfylerox process), dealkylation,

CHIFGILIFRY BRI, GELS Sl SBRNL RA LD c roces)
t K oDChrelesio Hinperates e, g. MiBBmdrsd brocedsk WABEpRalaalitylation and
tc g%%nr.]'

Typical uncatalysed processes in a refinery include crude oil desalting, crude oil
distillation, vacuum distillation, membrz}ne extraction, solvent extraction, thermal cracking -
(e.g. visbreaking) and gasification.

Where the refinery process of the present invention is a catalysed refinery process,
the “conditions representative of those in the refinery process” may include provision of a

plurality of suitabley catalysts. Typically, the plurality of suitable catalysts will comprise at



Typi cal uncatal ysed processes in a refinery include

crude oil desalting, crude oil distillation, vacuum
waele@bioBd2at i on, menbrane extraction, solvent exPCHCBR@E/003555

thermal cracking (e.g. visbfeaking) and gasification.

Where the refinery process of the present invention is

a catalysed refinery process, the "conditions

representative of those in the refinery process" my

| nClead@ spetovtitslyas) pedfe@bB ddleaki 20ysueh cadlyk@PARy suitable catalysts may be
catalysts. T plcallg, the plurality of SU|tagIe
§

cat WeE§-sthe Grfalystsopapbe ‘demonm| catabysts?, Buwhich ag mesnit eatalysts which it would
pr ef£l,akl -atal . suitable.,.

Gt o R @ g 881G R AL RPLS o S SRl GR nctudes
cat@lajstsiwhichyredehally isuseahiaye baehalsydingeMurizl, which are offered for
5vvoul d.befaglgar eg} tQ.the sléi I'1ed person are suitable )

f or G PRESTAIRT b‘{&&ﬂ?ysﬂ g dpmtiedde suiliptipysstsguitable for use in
Whiefinée8. Bplichtdihely brieds Qz{tzctjltﬂfg\g tha %%Qie&t%%g?,! f9r example, in Handbook
refineries,” which are offered”for use inre ineries
and/f@etroleimR dfanms Preesssésd@MtBditie, dditepbpRiobert ikavisyas and published
suibt el\glcéraf qg‘ se in refineries. Typical refinery

process cat Pysts may be described, for exanple, in
Handbupkplafaliles f oWt BaBRst th g EpRCRISE B arly2ftable form.

Editi on)I,) _edﬁsed_ by RotFJégrt Aﬁl)gl\/by%_rs and ?Juyfﬁﬁi ghgdo%nyThe catalysts

10t apagvieargofif or igeid shighyatsi Inongfembadinent shaplystity aflsnoba catalysts may

pr Qi ' - S for e .catal ysts may be

2 SR SIS ) e BT T o vt v

pl expdrichgntaifcatahewmmpedled tespresdibin the pRky 6?&1&??8@, but preferably the
or exanple o

m crof abrj cated array of catalysts, f n a

si RPFHY KbF- éF‘?at%z‘W’o%‘V@m dhs siy wilbbeaTkpews catalystsl’s o

be preseRlentbBdintte:,Rh i s ~

preferably the nmj’o rﬁ@} aﬂ}fy %fgaéa?}ggsta%ér(ﬁ)igﬁﬂg‘ Bb% Ogélﬂieﬁleﬁ catalysts
15 catchsgs tacaniel b spretriondiknowa tcathlysts 8 saidprocss, such that a number of

embodi nent. . the pluraljty of c lysts may be a

pl & ?%Pg?elf afgly Sgin#)ye]?eefﬁ'?iu@éfié’? %rgﬁgc hosen to cover a

S pect mWBeindk MesphatRR! @hbctiBerdtthe Hataft PSR BIts Iﬁ'fﬂf Ebmp ise all the

that a nunber of potential cat a}iyst s ‘may be eval uat eo’l_l

i nSPBe eatalpst or meyLoBwEsmenly alfew difrent satabystspdichremonlyHevatalyst or

pl P conpr.i all the same
DB o 5 AL oSO B A oy v

20 catmedostinantB) akedas coslhiyte theCdfeals s Hiffrer@Bsd 1 proéeds Sonditions and/or in”
di fferent catal ysts, and the process of the Fresent

i niRERPRSHIGTES tseliashprersaTenamtiypof dheeiapicd feedsiagkt Blris mey be
ef {&Fh1%0 ehabi kB ﬁﬁiféﬁgigﬁga‘?ﬁﬁ%§ t}%&ﬂtgf}ofg{vg{bﬁ of Qg]/st(ﬁ{gnljgﬁnery process

the properties of the I ons represe 've 0
t y pirdmirationsiattaoefinery iorsa rantyculbe refiedyiFeetisiocknahd eptimisation of the

dict i d.optim sati f th f
0 AR B0 G e gper formance of
25 for anpas blepiast thifseafienftR 8RSt %'ﬁitatﬁg ?or%ﬁkkﬁhggiee:gggry

of the feedstock, feedstock blend, or fraction
t ocautiguralipiLribe plurality of known catalysts may all be the same catalyst and equivalent

to the catalyst currently in use in the appropriate process at the refinery. In this instance, a

plurality of.fractions with desired properties are treated by contacting with each of the
plurality of catalysts, wherein at a particular instance, the plurality of

30  fractions consist of fractions having a number of different properties and/or the plurality of
fractions are contacted with each of the plurality of catalysts at a number of different

process conditions, such as temperature. In an alternative example of this second



In one exanple of this second enbodi ment, suitable for
an existing refinery configuration, the plurality of

wheas3eset al ysts may all be the same catal yst BOTGB2005/003555
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equi valent to the catalyst Turrently in use in the

appropriate process at the refinery. In this instance,

a plurality of,fractions with desired properties are

treated by contacting with each of the plurality of

cainilodihant, aabwdysed othatthan thaseteiguivhlent forfke eatdgst comently in use at the

plurality of fracti on? consi si of fr ctipn
§) a

havi .
nURBRSTY g1aY dlsorhe PEREnty o5 GEHRIE LoVl IOT R Eﬁlﬁ%\é#’&%?/gyo?e available

frigeitd QARerd rix?tll%‘é%ﬁ%*fﬁ@atﬁ!g&tfbhﬁﬂg& beff typiagl1pihe hdfdrity obthe catalysts
catal ysts at a nunber of different process conditions,

symbseaswilrprpialentto theicainlysiicaenthit invise aikdhafiBent this
secondenbodi nent . _cat.al ysts .ot h d
e

r gftinaRfYo TRt lsacDepRiaagtiie of tiar typixalnfpédstdckifor said refinery process

eval uation of catalysts that nay be available to the.

¢ efinieregt. Py “rapecseniahice o ismesst A o s gane figlar chémical and/or
typi calil IO TN YShsrHrs&ent Wl |

b é’alﬁ%l\%?ée??est%g ﬂ?ﬂ@%@%ﬁ;@? k g‘ﬁ%a?% nt | yryﬁ% use at the )

r ef i Per yxandple, Sheqpualiiy)of dfactidrs ppefesbhythavaebnilingpoinheange typical for

refinery feedstock is treated to.produce a plurality. -1
e oS B vy b2 B R3Syl Bl e boting
f e;%%trgﬁ hf bes(?d.t%n&ﬁg}j NRIOY 2 REHESRphatibMineiRs$uchBY distillation, for

representative of Is meant having at |east sone
Si axatnpte, etmsrsploalc cavaduom @kiyliationl properties as the

typical feedstqock to said refiner .

examgpem B gt et desto i PR S BAgY ctafyoed refinery
bairhédiesRaliepérangi fayRivtalrefirery tdidighegiosn tat kypial pioperties are
equi val ent process on a refinery. A fraction w tz ntigg.. dited
dedssertebdnoir xamgplpdn Mandbaekof kelolpen Hsfinmgddossysase Gfition), edite
a S I, O distillation, for
extg%{)bge?é gtﬁn%g%@r ipgglégrﬂg@gg uMuc?h}}g\Ps}?i?ll I'ati on. Cheni cal

and physe eabodimergeiht phsalaf of fiectiestsy bepradyced by treatment of the

particul ar catal ysed refine r.oc es w ll .de .

b helePE teapincay fesdrigrkdnaradyt Apingly Tasten Wb (EERSEt RBpertcs,
pr \Qﬂﬁfxtlé @8n vRicH &6 b ipheslity bora@ioREBA® havinghindiRrek pberties, such
Petrol eum Refi ni ng Processes (2nd Edition), edited by

Rodzgh¢ satndboikngspanidapgebl i shed by MG awHill. |In one

enbodi.pent., the plurality. of fractj. :

by PulkpEivelvoRe Pfibefistd Gl may e RS I o BB P o more

Pr 68, BndédeB lpbrtiohactatel toiptdiubhe fidetson with pestpé ptopesies. These
which is then divided into a plurality OL fractions it
eapapertios Wil bendiffensat frerm epshopihsrs fos sxample heg ROIARS WAy pe treated to
boj | .i;n Qi | i |8 aMotal range typical for
¢ el PG RRURhs B g iR bbiRe ol P SRl AR kot range typ
NDg:ed ffinkiygRscesanctngpisd chemidaily rebted s Batheddasoriimddratie For

a fraction wth desire roperties.. Th . . . .
example, where a process may%e %pe ated using feedst(e)glgs with a variable boiling point

range in the range of 150-250°C, a first péﬁion 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. '

One or more of these separate fractions may subsequently be further divided to produce

the required number of fractions with the desired properties. In one extreme, the refinery

feedstock may be divided to produce a portion for each of the plurality of fractions



properties will be different fromeach other, for
exanpl e, the portions nay be treated to produce

wo e@esoms with slightly different boiling poi PCT/GBR@SS03555
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within a total range typical for said refinery process

or may be chem cally treated as further described

herein. For exanple, where a process may be operated

using feedstocks with a variable boiling point range

i RubdquérangRsiodd, theredbCh partfonris tregted to wndurey fystion with the desired

treated to produce a fractjon af boiling point range

1 POOICTHES, 2‘58@,3 “ﬁ?%‘o“ %S’é%@@fﬂ NHBMPS BACHay be treated to

prodyces & fif BCEd Mhoi1yAR alth G RAbNny RRGGreaR¥s dfhe refinery
23(})#}. &82%5%1? (?1113 goof }}tqﬁgse sépar at"e}rf r acg_i ons nay

s fbaBtpeknd pyodbee 4 pintatiey offractidesieach fenresgniative piethe typical feedstock for
requi red nunber of fractions with the desi .
O I e LS R R B g gy comr
bendityh dEBlch@nPEAE HiReR REdstd RN viflDEneaRGhore bilehfefinery feedstocks,
plurality of fractionssubsequently desired, whe

. rein :
eaaH, ipgrtticuter may inchide grodgcipe sliality of fiagions et itfeing pepperties by
desi red propertdges. ..suc ' i b L
pgﬁ?ﬂdlr}gaﬁcaﬁgnﬁ cﬁ tlgedlgllt{a:lj ref n?%r’ f\é%&rslfbé:%tvﬁgﬁgFﬁ%%nf’%hH t@fnery feedstocks
al 4n@ron ifhV@hérQefidny foetifiedks tin edferan iatiosf Thusginragfrefesed embodiment

feedstock to produce a plurality of fraction a

r epftlesRIeeess iof Eleonvepﬁemtayeﬁw feedgiaek @K of bﬁenéef Hﬁg one or more other
refinery. o | icid iRy b
ferggg‘?rg%:f e%tS %8%522%({/%1@ g@ggﬁ%@& on%&rspge t he1 st e%mg?‘ss ore
blighditiog. Tak 8lenddd mngtyFeddwtionlaywitalkyrrempriserdblend of 3 to 20

?:ﬂ??fér@gte Mg@%&? %s'oc%{}%f qlfsynﬂaaph:c%reg%{)ﬁteéﬁgaldgﬁdt arﬁlir%e amount of
difEfi lkiQtQ cBh BOBLHelRs Wbl?x‘xcﬁﬂ@id%@th@% blugiiy 6f febdiocks; from the blend

initial refinery feedstock with different other )
r gfrodeing 4 pladditpekdactingy; end teatingsepl fragtionjysdera plurality of
feedstocks. i n gifferent rati os. Thus, in a preferred

erfBBaRRENE! R8s or ocess of the invention, a refinery

f eedsi paterdtpanyheitkiiepaattalibt dhemital aeatmpniemethbdmay be used to obtain
refinery feedstocks, and the_ hlen

C ded_r ef.i nefr% F i
f cibe Sgagnsaamesepistivaal the bpacel fasfsto Hefor said FeLiTSR PRS- For example,
bl en ref j.ner - ' | ¥ h$8rifon to obtai
R L i
oi firsctiohs with|defibe! iljireemiistrentes. Hathenteblnigques aryungludss solvent
useful ~data can be generated by bl endin oget.h
p| SHERFHiQn, mambranedesapRynds, 8 PeRHPE BTl ST ﬁ%e“gi“‘
E' %ﬁcﬁlc}n&y?&flbiﬁétﬁﬂs iofPfé%hniax!iBé R fefiGiria g ekamglt) mivro-distillation

nder a plurality of experinmental conditions. I

n
gefoivakd baayhsuicalabiatiop hysipeesenteruderndhdistdiation &ltowed by a

met hod may. be used.to.abtain.the fr i . .
e PuER B RO Gl B prosenprinerst i
I RGN YFOY KGRDR, tHeTeedeivaliT @italjidietorndigprotdsais tgpically
colum’or microfractionator may be used on each-
poydratreates! hseraisaid tefampipg REOORESt h def i ned boi l i ng poi nt

rang %ﬁl’em%atl] ?r%at}neeﬁp (;P tﬁéjgﬁn%%eédgﬁ)lcﬂ %ysa‘l)s!ovc%mprise additive treatment, for
example, addition of desalting addiﬁves, corrosion passivation additives (typically used in
distillation columns), anti foulants (used in various refinery processes). )
In particular, the present invention may be used to evaluate the effect of the additive
treatment (different additives and/or different concentrations of additives) on the refinery

feedstock in the refinery process.



extraction, nenbrane treatnents, adsorption treatnents
and suitable chem cal reactions. Conbinations of

wo e@hosues may be required, for exanple, PCT/GB2005/003555
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mcro-distillation foll owed” by a chem cal reaction to
represent crude oil distillation followed by a

conventional treatnment of said fraction that occurs

before the process of interest in a refinery. For

exanphe freathsnt wetipt (62 way sowatisd @xvudmgrtbct mﬁmemfe?ﬂsme §¥0 a plurality

] f
| S’ofI é)égo%% d d subs d{u%%l z?rge?td be%cl?{xferﬁég %o Ljpro ﬁlécre yan%‘ o} tw(stgka boiling
it reizeaopipali foea addblel iR tibi eaiveBiinally 6btai¥afdkea crude distillation
addi.tion of desalti ngi addi tives, corrgsion passivation
&

admﬂt 4t g aefinery giog sxampledbel trpzﬁmemgtl islep 44) BAY egPRIHS S viding the
par F rg lféeﬂ@t‘b (it gghﬁeﬁ%ty AHSnd Sl s06% ua{’[@%gﬁﬁrggsgach bgmon to

[ar, e presen ent| on nmay
evabdiaka ﬂd&ﬁo@ﬁvﬁtﬁ@tbodfngtﬂm)tadtgetm e rhfi@adMe0tC to 250°C, which is a
(different additives and/or different concentrations
of typigelirengeay thederosenarfedctine pfemdeeibias@R0Thtor 398°C, which is a typical
refine c Thet eat in step (ii) may
corﬁ%%efrgyth%g\%sgsrﬁrac?% (5“2?1; feedstock into a

pl ur &lshéyld ®€ nped thd ﬂ&s@mgmﬁqpl &mhiid rg ohé eatmplgoBe bsefulness of
portion to produce a fraction with a boiling point
r afpgEng thsibedingmeint sanggiof His feactipoyithya t kpassiblejrgnge fora .

Fg;agﬁc%q ,]flgsg&@w%t&r Ade distillation unit at a refinery.

exa treatnment in step (ii) may conprise
di vi fﬂ‘hm@vtdmeg mey bamfyexfedéﬂsxhpezkitablﬁmeasﬁmmhmmy thé dividing may

0 ubse treati ng each portion to
P esaame i Ry S ok At Ao mAgf Sistket frpgovide the
r %ﬁﬂ%h@fof bolfoks. L Qtetpiifvely! b&'rbs o$ nﬁcrbﬂ@dv CanirdIRRAS IIfIIQIrOVEllVCS may
t he keroséene fraction of crude oil, or 2000C to 3500

vvrheohed o whicly fiedliw foapeth fogiion is genparllyogontifpeust hup narolﬁe sarted and

oul d enoed hat t r an )
o P and bl e BB B DR ttmative,
Vv Pl off Beffles bl biher ol Béntrcd ﬁ@@ns@ﬁudhhle ofifiaed in@fdate, where flow
within the qverall possible range for_ a artlcular

sﬁ%éaaéfmt ob ciasied inpRRendFR R @amrtw iciupropige an even flow
tﬁMitfogQ:cﬁ)sgﬁ'%gSt Cﬁlﬁgggg&gi%ﬂé,?n Ha&se.vi di ng may be

per or ne y using one or nore
aut ohlameabmbpdim@eshd: porfionis pacet e afhleatirg) detvicegtieat is then applied to

8%%{?%? ﬁ'é‘r d 0 I?rvsllg%/ @gg tl].?%,a E ilg:g]b%ﬂg &ﬂwgep thg desired ranges is

flouedied, f&%&ﬁ!m?!ér by @ding £ s9RBRNAlVelo COIMc the FaStioPoithE edrect
be started and st opped, and optionally varied, using

t rbeﬂmalrmgeowh@bm the pegled ms:oadcfrm sad fraetlotneﬂ"hehﬁtavleg device
means, such

pl ur |t or _other.
a1 E8 ed nﬁlcmofﬁlg?tgr a\gl\ﬂeeslg%b?dl ]8:% can ? je shut - of f :
or VerdnGﬂlei‘ adegrndRNEdcy pofoneRGbaiNided @ an Butlosel cieddnel comprising
provi de an even fl ow
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 local heating, and the second section may be maintained at ambient temperature (or
below), such that all material with a boiling point below the upper boiling point vaporises

and passes from the first section into the second section, where it condenses.



di stribution across the plurality of portions, nmaybe
used. In one enbodi nent, the portion is placed on a

wheabiosng1tlevi ce, heat is then applied to i ncr eBEEGBR@®5/003555

sanpl e tenperature, and the fraction which boils
between the desired ranges is collected, for exanple,
by using a suitable valve to collect the fraction of

the correct boiling range, which is then cooled to
condehteseseiidberiiemsitoam heated thBwtlpwier hélii gpointenfiilee mnge desired, for

he .G Ik r,. as described in US 5661233. In. .
i B A R U
enambiadteniparungt (QUEIW)S ivhereat all Ragtiall Witle e bsigiak E@ﬁ‘ﬁ below the lower
each_sectjon separated by valves or other suitable

baPPHiR £ORhYeTIseAdPassibioasthe spread spraien intp e ird sention, leaving,

55 SDHES TP, R A b D IR )
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heat edlltérmativiely, thepecordaiettionpmppinaintdfied h ¢hdloivet Bglip@psiht throughout
ran sired, for ex |l e using a heatjng laser to .
gi 980 tﬁ%&?atmam@ga, beifiel e ahave i resrdenredtagaisg in section 1,

MehtaNRh 8 i - tdEe. o; _
TR b TR DRSS OCNELN e, ad e

bomithradogaigmointdelom the sanmedepasisesolfecwrhin betibh Bst

seqgtj,on,.j nt.o,t he, second secti ere it )

o oR Rty BeRnbdilso f DB e e Biterietiions may berpgovided on a

I Oxyﬁﬁnibghiskmﬁ)d%@{)é}bti&f dévi® o A8gLibeesi W@o1/§¢kr85@fa?ﬁ'z%o4/58406.
e

2

usi n'sgea“heati ng aser to gve | ocal heating, and

t hinrers@idh qagh of the whirplitsioh &actians arithi the desiredpeanattios és ifeated under

be : i 16 B ' .a.boi Lin oi nt

per it imelifAPbeiaflils o BERREAL o bk 8 tRAEhhAY PRl o

f r omAshetelebond “sggirintental cbudititie” bhided herfd, itdludes Igm)cess conditions
e

Ieavig’g, il’(]i tlhe. second section, a fraction with t

FELY B0 A0gnpBranthy cagest oy 3 extiluted wepspss. s, deicropainlysed

S 6oL «HEYmEBRY RH A i i i
Chpe ghout, suc i ﬁg]tgg e %Otrniﬁglhh%g?ﬁ °Z“i§'oﬁ”f*?8’85°%§f‘ gpe of a plurality
abohcatalysts undeyaritdels iprasdsy eomditioss ine sdtebleoercior. mat er i al

with,a _baili int..in the.range desired i.s collected.

' odZerir 0 afibh i 48 ridPmcmdts mocwe petions

t hepresdh@ive ©F proessi cdndifibh £l tBEcdriesffmbl RAndy pPocess. The process
plural ity of channels, each having the at |éast three

s enBiess ejerydipybhacaerglly he arospisiepengenti eid, mhsee the process is a
el o) | ' ' 01/ 87485. V\D.
S S5 o ESAL A Pt B Pt o

f rexetiplenempietdiure h@ntesiimedpae vpRClty esd/dSotal ﬁ@b@ﬁe oisietial pressure
experi nent al conditigns representative of those in the
r iSH%%ln@C BRgRES -2 Aydiogen parkiplaressureds p xanablg i
capdidileafsy, as used herein, includes process

condi tions generally, and al so includes the catal yst

25 f or Hodampérpee forocempte, thehuaimdnty inatepdfiplof sech qiithegamlity of

30

; tri{éag:f}%ngseﬁgztl . 1 é %?rgo%gqgcrl Igts tgp Eglgqt: ’?efqriplepa%urg,aocrh[hg {regﬁtl]lgnts may be
performed at different temperatures for at least some of the fractions. For a catalysed
process the temperatures used for each fraction may be dependent on fhe catalyst present.

Similarly, the treatments in step (iii) of each of the plurality of fractions may all be
performed the same space velocity, or may be performed at different space velocity for at

least some of the fractions.

The temperatures and other process conditions at which the fraction is treated in step



of catalysts under suitable process conditions in a
suitable reactor. In general, the treatnent in step

w@ 2aos)p302i13 | be performed under process condit i BPEBEGB2005/003555

10

15

20

25

30

representative of process conditions in the

conventional refinery process. The process conditions

in step (iii) will generally be process dependent,

and, where the process is a catal ysed process, na

aI G6) mey else he yereddwite Haerte enablesbe Qstlra@mdqrwe@monéwns for each

frg&% 'in ah%r fﬁﬁ(e?%%oeciess S TRALALMLEs, contact t | me/ space

ocity ressure or partial pressure of

S peciThie@rocescdfald sresent glveh)tycdi’ 19 @eforfadtonal snﬁHlles,‘E:SM I’t@ enadle rapid
a vari able in hydrotreating. For tenperature,
digeaputiand d ppialisksaing. sipiFally.dpr ¢ Faislysedipreceeh ﬂéﬁ Valpae of catalystin

pI tcH |réatcyor (i)aflnftﬁ%'hg‘? bf GTEMO 3bmiP&cRGE 1§ [Lgﬁdl Al the

smmtemmr&ura etre&neMsrmy e perforned
at diStépeiomt t}temrp@namuemmnﬁmolws deeasinirgpore wimdrb performance

fracti.ons. For S the tenper ur e

eSS Teseer ot ey B GueRUR e S HBle petormance citri
Cagnay Y& probé8 %@ﬁéndeﬁ' Pl rﬁi)} i)ﬂclu&é‘ %eﬁcrr@lﬂt RE&ES effﬂ:le?kf Qiesued product
(iii) of each he plurality of fractions may a

peyitldrand graduet q;@h*e/ igpespechod Itlmcfpwtocb forrpagh tfe”mpemrorrm @nd/or

at dl{:l{ﬁfgz%[g/efgﬁ_ﬁaﬁgl?gereg&\é&q%%e:st %m}é ﬁl&lug? ﬁ%tel%/%t 18%&’% ca alysp activity, catalyst
co%wctlvmﬁ@dadatanm chedhagichl) a@bilign is treated in

step(iil) naé al so be varied with tine to enable the

opt i cpibb eEB 41ve HHvalics apaysioet tb%ewdwtéar?% ang/ar, fhere present, the

reéakangsrt Yo RERGERE ool dga Qﬁet BIsO8hS e g{s LS be by any

rese Invention Is perfor sca
e rmmﬂalale texchiigdué. oo a:gemqnlb therpropaat afrdmxh almysmmay be by gas

callgr for .a cat sed(éJ g ss, the vo}Fums of
Ca pRyp PphYe JUfrorgas crgmafagtaphy Wé“graalﬂbcéo ip £lUg) 1 1gass
10spRbironsdtSNmdco %stmc})ercﬁor%et@ or wifPa patiro®opldte nﬂ&%‘csﬁéﬁtroscoplc

i nvention invol ves determ ning oné or nore performance
crieehanqug. ¢rrvia msgre gensofs fonspegifie pbysiek of drenueal Iprapsftiener. g acidity,
pré)e%gl Lﬁgg qbl e performance criteria nmay be process

depen may include, generally, energy

ef f i mlem féﬁturd efihe pebspiitdphemtiony ikat e affectpif @ defiderylfalididck on a
in respect of the feedstock for each refi ner¥r process,
a

arf@iBgry PEYSEsiis prapated %ﬁreaélag gachod gaif phuality ©f Tragfigps in an
LB bt Ly SN, g 8. oty o
Tyfrctiand gompsiseynt (¢ag) 7 suvhdtacesnsartatly e sreated imparpliadduch as at least 20

ot B on Ao VgeahGY PEEisdB & FHEA" Gukaret hactof, hero may be

arjﬁbmaécﬁa EoResphdiE AMYbes b EAN € siifPIBNi que. For
exanpl e, the product stream analysis may be by gas
ere the determination of performance criteria is by analysis of the product streams,

then this analysis may be performed entirely sequentially using a rapid analysis tool, such
as fast GC, micro GC, mass spectrometry, or micro spectroscopy, which can analyse the
respective preduct streams one after another. Alternatively, the analysis may

be performed at least partially in parallel i.e. by using two or more micro analytical devices
operating on different product streams. For example, a separate analytical device, for
example a micro-GC, micro spectrometer or micro sensor, may be provided for analysis of

each product stream, such that all the product streams can be analysed in parallel.



chr omat ogr aphy, mcro gas chromatography (using a
mcro chip columm), mass spectronmetry, mcro nmass

wG@p@es@net ry, or using a spectroscopic or m cPOI/GB2005/003555

spectroscopi ¢ techni que, ondvia mcro sensors for

speci fic physical or chem cal properties, e.g.

acidity, density, pour point. It is a feature of the

present invention that the effect of a refinery

f eed St ityren ofparadlel anatyyis b mey be isd enchide plateebassd liquid

tr ' ' r.al ity fractions in a .

o S2 ApRR5 Bl R Ao Vo R i, FBere mutiple

si smiplareobsinglysé¢dingerndeiah a sifge giteiral ity of fractions
fractions _which are treated

[ .at | t. 7. h :
i pih &GP o aliCapalygis Bt areCto 6oy R PPoRceCREmedAn iR () of

5t hihe pRicksI @I the PERER $ivehtonfartBlsR iy &R€mdieQB&ERal and/or physical
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therefore, there may be prqvjded a correspondi ng
nuPFBB‘?m%“fmacyaIi%CEfglfm%lmg§“.“ab‘ﬁ SrePntsHi thy BFQSPFi O Hiei nessemt

Peik etidRITeR e£dmgl& it Shel nbRNinRAR N FHa8tiHs obARe® 8RR treatment step
streans, then this analysis may be perforned entirely

s et 8hioP BTIcGsSs 95 e gresent Ayerfionnagyyhsisabiecs & analygs o degermaitone or
CCnof¥ chERickor p\fl?\ﬁ:;cgl ﬁ@ﬁ&{iés%@?e{iﬁ Ytreafds bBofe'tRey are treated i steP (iii).

spect r oscopy, ch can anal yse the respective produc
st PushPEoPsHiss, die E@piretoehelrwhigh mey beetiesna dgpenddng, raayahslsdesdensity,

A t : r ' i €. .
o BRI RN L BB, Pl o
op@ncitas pgureindi fFeéeeing peinjrnd dhv;uﬂ psiklt),euu?sityl,:bﬂreoadmnl specizgion (e.g.
se C r e a ro-
IO L —
f ovondmrmliiyss therodf. Anyginijpblo durdyticst techaiyue miay he tifed} inelbding he

prodyct streans can be apal ysed in rallel.Q her

by Rt soRica PP ERRE g SeqpiiorsiySBaitlssety Preligergperty sensor
pl wtimiduas eebviouslyidescabédayBhiedleaprynalydk af B BRIAE stream from step

el .c)trophoresis, and/or multi sensor arrays, where

muf'ti pl e sanpl es can be analysed in parallel on a

si NgethpbRt&s of the BEbGr: ir¥Bntlod, 1AEYvaRRABbY &f the Sfect b refinery
product_ stregm that nay be Ferforrred, in step (iv) of -
t hée‘%%]é gsg f%‘F’e‘EY PECGSSITE @S TAVIBRPIEHLY of FRFY somprise at least

20 defRiciiéhs SRR Gdbnt PRpeRies. ARYSAIG A the E’r(a?ﬁ@f b1 88 £ARnPsre
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performed on any suitable streams in process of

t Heeajsd dn @ Aiffering Barren by whinh igsagsns fhat the proppréicwefifbriftertion and/or

e b RRbANGoRREGINREIFEOM R 14RO Bersti PR 16dst 098 o the

the process of the present invention nay be subject to

arpiykty of frectipas testad. ifemg falenticalisrperipteaisingy| be perfpimediforahe

oL BRP A5n kUL IRT DAL, BISNBE S SR yion e

mephubkity of freciivnsleypamte atleashfayr fravtibnsdetiod@ffeiettyprompes) sutlcas at

gravi t. taotal acid-.nunber (TAN), total base nunber

( 'I%ﬁ% ?lg%tgfaan?ﬁs cv)vvl\;[%ﬁgfcf)%%r% '3 foéjgr(uf %¥uch as pour poi nt,

f r eeThdxeyalvaiict acasrding ltothd pRoéss b the pies@d Bivention may be enhanced

hyb%frp%g oxtrr?ﬁgn fu?'t%grcelxgér%nqgnts(r%pe%ﬁng steps (ii) to (iv) of the present invention.
Thus, whilst the effect of a refinery feedstock on a refinery process may be evaluated for a
plurality of different experimental conditions, such as a plurality of different catalysts, by
taking a fraction with one boiling range in step (ii), the overall evaluation may be enhanced

by repeating steps (ii) to (iv) for a fraction of the same initial feedstock but which has been



aromatics content), sul phur content, nitrogen content,
ni ckel content, vanadi um content and conbi nati ons

wo b@sea215 Any suitabl e anal ytical techni que maRCDhEB2005/003555
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used, including spectroscopic, chronmatographic and
el ectrophoretic techni ques, or specific property
sensor techni ques, previously described as suitable
for analysis of the product streamfromstep (iili
t lsated meslsglmlfy @ﬁ@elﬁiﬁ@@@ma forrpxemplep puchithas ischag|asat Pr@ﬁt boﬂmg point

O i35G vl Bolifl REE o bERIRLORL Rl R QR T a fraction

requires

C @bIWdnE6ndlly dbeasdbld 0 sdid prickans a\t\d:ﬁrh:qdl fferent
properties. Typicall

the mpjority of the fract
are Yipeafedgenss de have ¥}@ﬁbﬁ§y FaYRRE Fhe qwre\%ﬁchfr %S %‘@L@ﬁ%ﬁﬂatwn
U RBtardd Gt o&%fn Jﬁﬁ%egfto L ﬁgﬁ?«%dé ?égnné’e??ﬁox‘rér at Sptartlculau" cuts of a

experi fmental con ons are
Sw%dstpcleftm aim ynabte the peicesB@F¢heqireseheinpéniioalto plgovui‘e information on

D DA PBfEeEoBUgBE B LB i ot Ao 1 A rehres) as ell o

F eRAANHES Beloblidun Caf f% @9& ﬁ(rocés@ cbﬁlﬁtl&{s%ﬁﬁrﬁs&fueﬁtrf@actlon of said
present invention the plurality of fractions conprise

atul.east four fractions wth different propert| es,

suc fract,.ons V\/lthd

o oo r il R RoaGaP bbb RP PR i RS E! M sontiguoys manner,
t 18§ wHi €SIt MeahigIthé ABatABIY: B PreIIban pREaIRY opﬂdicft@hﬂbm representative
further experinments repeating steps (ii) (i

V
t wéthsrtuies feqdnipel faroaid Toinesy PIRPISIR Sieh éu)émflél&trwm%pt of said

;
S5 FEFS0n  EEH AGAREARRY, M o v
c (imﬁhnén Ohss, t}mifdatrﬂemt af ﬁhpu (ipImdyyconfpride téreinentsly feeding the refinery

t ts t aki t boi |
" Be<QeEK o et ko P oSBTk b o SR 6 SRRl are
by seReRll RGael 8PS f1bWithrolih fdaMder fikted (ifi¥. Ahls repreSdntd #1€ processes

sane initial feedstock bugjwhl ch has beentreated in a

s Igmgﬂnalbyoqstufrﬁlgne atrefirenneore derelye sadvisidefferenidt typicel ciude oil assay
a dif.f.erent within an overall

b ?Sflf’%dv}ﬂ%l? ﬁtge?%ﬁgyepe?g%mgsén at%h?t\gggof that typical for

a Byropetatiag it # Botinbb@iaddngr hload Rp1 Malyeiks negite aphmo&s Slnce it is

at a refinery. Since refineries do have the abilit

vapinecpsaryder alaresramplichaish) offa Rertisudaritracien e&?lt%?ﬁﬁl ffom the
Wi LB L E8 orﬂ g'g%efo?@ﬁ ?ésu%?eqé@ﬂtg%d ?deétg i)t tenperature

ranges rticul ar cut ock this can
enabWeer the iprentes & p&ffohhezl inrageetitudus venhérotis akso pmwbld & vary

i nformati on, on ‘ﬁi‘he oa nyﬁ]%{f)eratl ng conditi ons f

t Fertain BRapeitiss phthe PBietHv © ST} QIS g5 P gontinuous manner,
' %hﬁl}glen% éxBﬁ)ré’f%'ef?éEﬂ Jfalferd blRbmh fg%ﬁ%% $ractionation temperature
conditions for subsequent reaction of said cut.

Praxfges aitl/or, to vy the cunésssing tonditgonsy sish as tempertire omsteps(iii)-
pe ' fﬂ{enﬁ*gcésg ofth§ 8petsenq B EIPe repeated as necessary for different refinery
feedstocks and blends thereof.
For catalysed processes, the process of the present invention can be repeated with one
or more further sets (arrays) of pluralities of catalysts for said refinery process. An array

typically is a substrate having a set of regions in which materials may reside. A substrate
refers to a substance having a rigid or semi-rigid surface, which, in many embodiments,
at least one surface of the substrate will be substantially flat having a desired number of -



by which is neant that the treatnent to produce a
plurality of fractions each representative of the

wo yooa215 eedst ock for said refinery process i PCEGBR005/003555
(ii) and the treatnent of daid fractions in step (iii)
Is perfornmed in an integrated and conti nuous, rather
than a batch-type, manner. Thus, the treatnent of step

I R A G
f r @sémplesdiaplest medsprawad crdsglmse echbd eregnudes | ejc tingladenidrotitre plates or
tah gha‘glr/vg%:ag ggéégxlﬁlc'i@ﬁweeﬁ a][elg % g«?xpé re]hllbz)%lmaemrs a {.l{ees%[)graﬁggtgelf contains
cl ByTaisge degltsr,nSd etched tarntlchte& ars pmalll famuale oopart afthayegions.
5 E;S :;I Tk aqr%ésg I(}f {he pge% nl?trlﬁ\(’l%xﬁgg r%}aann‘bge;ag)%%e(?,rg?pglaa& gg tg £ fc’ntlrgber of different

an aéfmrﬁpmagss@em itdy ey bsapsr0piidte kShd1@lonBOEBSESAYays of suitable
for a | arge sanple (batch) of a partlcul ar fraction to

be &BlyAS ﬁ%foeVﬁWa § hlrptreatingpracesseepn ¢ rilinepefegdsiogk; opesor more arrays
su t
perf arag o Rtol BreliBhe Chinlvk e pREoLRY BR LR BotcRry focdstock,
t oamhscyomaarneqmredpr operties of the pluralit y of
t t
10f (r)?lc ]g?nFBEIl bvel}i, gV \%Sliog% %?%:gsrsggs %rénx pg anlﬁﬂ g%r;lnﬁ?rrther embodiment,
bl efdirb&ksé &t th®PreSént idRALSOREY bO A IRARE E@élﬁﬁtﬁgrtﬁ@&?e%t of a refinery
and/or to vary the contacting cond| tions, such as
t e ﬁqstéafta@lwmtwomrsn@p refiieiry proteseesimoksmoudly.t e sprasigmocess may also
enttl on.can bg 1 J&eat ed as necessary for different
REr "rd BILBEREand bl ends thereof. For catal ysed

p r oc €5 986 aspeb (1o eS8 dfent, i efif&S TecdsiO¥E flal 08 h‘é@t@d REproduce a
epeated with one or nore further sets (arrays)

15 pI | Blosglity PEgacgpng eachirsiesentagive ebihg tyrigal iﬁ@ﬂ?oﬁi? f%@é‘gst Tgfipery process
ar bia fg%pmf&% HackiBnde S?}ggéﬁtﬁtﬁ}e%fﬁ?evtérgg?lafe SiocR ol SHONP

al's nmay reside erefersto a
s ulrdinarygeotray iand traatirigghel respecsieaphiraliied of fradtivne un&dfn legperimental

enmbodi nents, .at least o surface of th
s uﬁgﬁfﬁt"é IRRTPCRIAUV S OfRE L5IPFCLIVE JeTeR) PIRERF§g AR ea@gplfe@é this aspect
n Uﬂﬁﬁfdeé)%ﬁﬂﬂéﬁhé? @Hﬁﬁeﬁeﬁ@&%& ihie % ﬁi@tsplflﬁﬁ f ffa%{l@['ﬂstrepresentatlve of

mat eri al np substrates with Pq% exanp
20 d| h@p@ge ﬁmmms fronaa g@de ﬂsgllatm ungit anld@csecmlérmmrebty oeftftactlons

t t | at
i P PR e o oo RS R ol il Gomnl Sutpspring ose o
[ t&gﬂ)écue@mmnﬁwéﬂss rai sed regions, etched
trenches, etc. which formall or part of the regions.

The pe8éessd aspeetrt this esbatimentefhe presentanvsation she whnery feedstock
S eﬁﬁ% 9& g\'/a"fu aﬂlg{'ﬁ)rSEes%s tﬁizgfaiee (EP IP%E’[C({ 'e];‘l SQI? ¥ OH a reﬁneﬁ)é

processes. ropri ate
25 or Anpyieal amﬂ;yle oﬁfw@pl:lobédsésem@aﬁ@l M&I\Shér@ both\paddeadek B catalysed, is

hy. dr ot reat in cesses, on refinery feedstock, one
or ByfgotEcating § %’%ﬂ&ﬁ%cgan énff%tbé?%@fscaf%am%@mgta fierein each of the

C aﬁlﬁ}aﬁw &f {EACAGHE RSy PE PESSPRS KaBwadyArotiehdidea¥atyst and then to a known

f eedst
catalytlc reformmg catalyst.

A combination of these first and second aspects may be used to evaluate a number of
30  processes on a refinery simultaneously. This embodiment has the advantage that the effect
of a change in one factor, such as the properties of one fraction on a first process, can be

simultaneously evaluated against consequent changes in other processes that are the result



and so on as required. Alternatively, evaluation of
processes may be "linked". Thus, in a further
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be applied to evaluating thé effect of a refinery
feedstock on two or nore refinery processes
si mul taneously. The second process may al so be
cat al ysed or uncatal ysed. In one aspect of this
entobdiisrErt change refinery feedstock may be treated to
produge: a: ' ' S ]
o "t s Rt Ak, et oY 3LsE0Fe R0 b ALEDAP SRME 10 ormore
andefiepy pioatdstsy mak bk readtiated i thapiiakeiitvadly tv @rofidd iérmation on the

typi cal feedstock for.a second refjnery process, and
t r SRETHE! fFﬁéer?/églﬁ:%%{_f?‘%Pé‘ fBr %P%mwlﬁfe‘l@?%foy% s rpdearpeyed by
5EXRESVIdBR LAY repRidH LdtAPSs &ﬁ%?}%@m@ﬂrbé’e%siﬁé steP€on a suitable

respective refinery processes. An exanplé of this
as pactofdbmichtad esaserparaysi ng a refinery feedstock into a

firstplurality of, fractions representat.ve of L
er os Bt 3 patieyaad ks of TS prasl b s Mgt Hgnptles agtionation and
a $R6 enshofd diffeleht pro&dssdsta 6t e ate® B &neRtdsinYMnef todaBulate a real
oil fractions froma crude distillation unit, and
pasefingty- t Hebameys ofggpeestas vad fagfwgirmeandespstigyrad tp simulate a
se t i I

107 SRR ARREY eyt LS BIPOLTEDh, ALLIE, FSSRRL ok inds,can
ag ?b Rslied i ehes Ehé&p.édiﬁ& p@bf*ssé&ﬂ?ﬂ&hﬁ@/st'sipﬁesﬁﬁf ih €lsat réfihedy, and optimum
refinery. A typical exanpl two_processes in _
s e PTasEss OpRERLiGH é?léil%fatswsfggl&gég yilginthe opsrptis caygloppssof all the processes
hy t i 0 . r i . .
e B B A WP RPEL R bongton and
f r potcesrs camebe doefigasd adrepsent Kifterent bgfohenes at athiciga feedstock might be

cat al yst . an n to. a,known catalytic reformn .

15 ¢S b rs TR AbolE rfirin FSRDEBeR pfrectilfg Mgty valve is used o
aspeibs thedeee used to evaluate a nunmber of processes
on a refinery sinultaneously. This enbodi nent has the
advankhequocosge! the presgrt daveniggn wilkgrmagte 4 larasenduatelotata on the

Su gﬁe&%f I‘Jﬁ%ew tggcﬁ,[()tclkg fn ar%é%e%g ﬁr(fc[a?s%%. iIr? F ie?\g'ﬁméag gxlgllhéc?ﬁent, this data may

process, can-be sinu y €eval ua
cohsefiliredtto dbaivpespdare aidhe vefifyquressemotiélatorane ot here refinery
resul t of th.fﬂrSt haqge @@ signi fi cant nunber, such

20 o Prpeessesetthey indiyidpally o figke guacessesk  exanpl e 10 or

nor e 1 GH#EAEA ndeRGEIR Soher BEErRRARY AiR] t‘é‘&nii(g)eg Bia$ be used to generate

"l'inked" way to provide iIntfornation on the optinim
r ef seterd yartabld prgoesa comtitidnsforonsanr mage tefinefydeetistakk (including blends)

Thi s. may. bhe .achi eved by proyidi ng an uired.. .
cap iars M sttt M BoBRe eda gk bf i iation of one or more
S Upicdkds endtlels! &{dahs pforbRGf Ble'R¥seh inddiltid) San
25  be specifically used to evaluate the processes to generate the required data for the process
models, such as yield and quality of products from the refinery feedstock or feedstocks

under the defined process conditions.
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Thus, a particul ar advantage of the present invention
is that it enables fractionation and two or nore

waledobmsent processes to be integrated in contiPCDGB2005/003555
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manner to sinmulate a real néfinery. Such arrays of

processes and fractionation can be configured to

sinulate a specific refinery where the val ues of

di fferent feedstocks, including feedstock bl ends, can
beClAM§ed agai nst the specific processes and catal ysts

presen r r .
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5. A process as claimed in any one of the preceding claims, wherein the refinery process
is a catalysed process and there is provided in step (iii) a plurality of different catalysts
chosen to cover a spectrum of known catalysts for said refinery process.
6. A process as claimed in any one of claims 1 to 4, wherein the refinery process is a
catalysed process and there is provided in step (iii) a plurality of catalysts which plurality
of catalysts comprise all the same catalyst.

7. A process as claimed in either claim 5 or claim 6, wherein there is provided in step (iit)



essentially parallel manner; and (iv) determ ning one
or nore performance criteria in respect of each

wo ea@etsams f or the refinery process. 2. A proceBET/&@82005/003555
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claimed in claim1, whereinsthe refinery feedstock is

a crude oil, a synthetic crude, a bioconponent, an
internmedi ate stream such as a residue, gas oil
vacuum gas oil, naphtha or cracked stock, or a blend

ofet sad Toprehgplly 8t lead 20, eatlpdhent s. 3. A process as
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process. 4
15. A process as claimed in any one of the preceding claims wherein the evaluation of
the effect of a refinery feedstock on a refinery process includes varying the properties, such
as the boiling point range, of the plurality of fractions produced in step (ii) and/or the
process conditions in step (iii).
16. A process as claimed in any one of the preceding claims which is performed in a
continuous manner. »

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



fraction with desired properties. 10. A process as
claimed in claim9, wherein the treating of the

WO edocrdnys f eedst ock to be eval uated in step (iPJT/GB2005/003555
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i ncl udes producing a pluralipty of fractions of
differing properties by blending portions of the
initial refinery feedstock with different other

refine f eedst ogcks _and/ or with other refiner

f GRLELIRY Al Iog feEfiERtofae ey fedpiopk R Brebistgss refinery processes
cl ahRhebfisigny one of the preceding clainms wherein the
treating of "the refinery feedstock to be evaluated in
stBp @A pipcesnpricges ngilag &, whereotths téfinent feodstoakl isavaluated against
or. nicrofr%ctionato .to.obtain fractions with defined
b PR ft Ate ?pe?ﬁaéeéil.n SPHS U ATHREYs as cl ai med i n
claim1ll wherein the treating of the refinery

feedst ock conprises heating using a heated

m crooscillator. 13. A process as clainmed in any one
of the preceding clainms wherein the treating in step
(iii) is perfornmed at conditions representative of
conditions in the conventional refinery process. 14. A
process as clainmed in any one of the preceding clains,
wherein step (iv) of the present invention involves
determ ning one or nore performance criteria selected
fromcatalyst lifetinme, catalyst activity, catalyst
selectivity, catalyst stability, energy efficiency,
desired product yield and product quality in respect
of the feedstock for each refinery process. 15. A
process as clainmed in any one of the preceding clains
wherein the evaluation of the effect of a refinery
feedstock on a refinery process includes varying the
properties, such as the boiling point range, of the
plurality of fractions produced in step (ii) and/or
the process conditions in step (iii). 16. A process as
claimed in any one of the preceding clainms which is
performed in a continuous manner. 17. A process as
claimed in any one of the preceding clains wherein the
process isapplied to evaluating the effect of a
refinery feedstock on two or nore refinery processes
si mul taneously. 18. A process as clained in claiml1l7,
wherein the refinery feedstock is eval uated agai nst
processes that are operated in series on a refinery.



