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DEVELOPMENT OF DI SPOSABLE/ SEALABLE TIPS FOR
SPECTROSCOPI C PROBES The present invention relates to

w0 b@odsores opmrent of di sposabl e/ seal abl e ti ps fBPECT/GB2006/002160
spectroscopi ¢ probes for neasuring el ectromagnetic
spectra, particularly near infrared (NIR) spectra. NIR
spectroscopy is a well-known spectroscopi c techni que
that | ooks specifically at the absorptions of

rH a-red radiation with frequencies of above 4000cm

D OPMENT, € SEALABLE HPSFOR SBECTROSCOPIC

H M)

intensity of the overtonesgghgkhe nol ecul ar vibrations
in a nol ecul e, containi ng’T:’Jr'gﬁn- hydr ogen,

ox Vidpe présyuiriogmtion a¢letenid the gevdigpina efi dispowible/sehlable tips for

ar bon- hydr ogen (C- bsorpti on bands ar.e typical.l

speRRREE pEpesids Pisp et R e SRR BE o ap g ptfared
(NtypesupLf C H bonds, e.g., aromatic, aliphatic, and

ol éfini c hydrocarbons, absorb light at different

cha¥lBepestioscony if replieknsvesspetinescopig techuidgue diat iduds specifically

ot 1R SR EP R DT tdad B ert B HefuerhiR BB AN R
specHRSETply @8k BO Yisddto P daSiite Wse@ltenSitPbt ik Byértdned OLHR mh A bou®r
a sanple and by enpirically correlating the said

vibratigngdn pmalecule contpmingrrarzondysivesen; exygen-hyAwgsmmpi eitraggn-
B e S S e

mix@iF&aIf ok giin&y @dipoands. Diffe@hntypés ¢faT-GEbAIOE., fbmatic, aliphatic,
nol ecul ar information in the form of conbinations and
and glg@ipicaydocarhgns.3bpgrhdight & different Gharasterighis Heauenrien The

. [ |
o R e PR o YARTI e sh@y it bl BAiSo Y i PO
bonddasreseht iGhe Siple Fetls2, MBR speatroscbpy kxnfEhAised tr obeaia mpflngerprint
descri be the use of N R.for determ ning octane nunber,
of a oiEpla end b PEIPITsALB ST atng e Soid diRgEmYmD e RS BEGHertics of the
samPle AR 3s e BRRAY. ati on process fromanalysis on the ‘
eeds to that process, and yields and/or properties of
a fhodiBiregibn hetween d80 garmpesters (un) gl 39002800 k4009 cm™)

. the feed th to. NIR t oY |.i ed
s arp e Pt diete Cang <oiune agteeamant el alePilar prakatghin the
form/&F (O tg90Rd a6y WO E3fr O HoBRtonkie vili¥@sH! RiatRaldfical techniques

describe application of NFRto crude oi'l analysis. The
are egprittipkiogitibize gt doraation anpiaealcuiase thexdeaiptdpropertiep d).S. Patent

oo EAAGHETY ot BN LPASE IREELColRAEL o531 ELTH 100
deteahiniley @itdne number, yields and/or properties of a product of a chemical process or
separation process from analysis on the feeds to that process, and yields and/or properties
of a product of a blending operation again from analysis on the feed thereto.

NIR spectroscopy can be applied to crude oils and other hydrocarbon refinery
streams. WO 00/039561 and WO 03/048759, for example, both describe application of
NIR to crude oil analysis.

The analysis of crude oil samples, for example, can be performed by generating
chemometric models correlating spectral data from “standard” (i.e. characterised) crude oil
samples with the known properties of the samples, and subsequently applying said models

to the spectra of “unknown” samples to characterise the properties thereof.
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sanples with the known properties of the sanples, and
subsequently applying said nodels to the spectra of
WO pvknssies sanpl es to characterise the propertPEEGB2006/002160
t hereof . "Chenonetrics" is the application of
mat hemati cal and statistical techniques to the
anal ysis of conplex data, and hence "chenonetric
nodel " neans a nodel generated from application of
such..techniques in correlating the spectral data from
as r’%’tg?ﬁe g? H’ﬁé‘ﬁ’?i‘%loﬁpf Pﬁ@leﬁr&#ﬁiﬂeand itgtiglédal techniques to the
i 9 1N t
S e B Ch ety TRAE i 30 g Bl ppraed from
apphieativnerigueh wehnituasdnlcorrélating the spdveral dah frafcd Qimple with

profehi 6tk ArRP ahe Pl pehErhe T Siuomens modaigiisrmar e

reldBiSnghP BetWb i theAPYcteAD @atgfan@tﬁé%h?_tabﬁléhfgﬂ} as it would for the chemical
t echni ques/ mat hemati cal and statistical t eI gues, as

andéps physieal proffesticsdxiarpgemyedtors Bf  novarancCmapigent
A T ek O B Y5 b i o
techh2di s mkehativn] dhd sthtisBES RRhAREeBas FescHONE If&@xa?@%?gnu%rﬁncipal

Chem, 59, '1007AQS'1987)-' The anal ysi s of sanp
Comgponept fypalysis.d. Tslolkjfs, Saringerdéertagudewgyarks 12865 B ¥4 iHatland and

5 bl S0 B ERLA B BN 55

ChenheashriodtA (898mal is transnmtted through the cell.
However, such cells require cleaning when used with

subdieanalysis of samplss sychds cpide 9ils Triypichly dgnerisingeaimansaission
b sing f j i
o AP TR UL oo

pathbergthust thbt ereasdrablensignabis trinsakdabegh thelceRNEvanrd such cells
for re-use. The problem faced

t.hen reassenbl eg agai ]
requjje e RERLASEE W Jebstanisn enrbras crutetchlst Thigis g means a
Y L.
trividi ﬁﬂ@ﬁlﬁ&p{léin%‘\?gﬁd ((i‘sg]ﬁf@:&?%{ysotdaﬁmﬁﬁttame%@ﬁ% gkeglltxey}gljséﬁeg%? o&fuon.

may change. _ at have a relativ
Denpramntd Is mag\kerdisassdnibleh ategesl aml thérerepssehibadgichincfanre-use.

i P bERA Bl AR Rl delS RGP bt Gisassembly
and §aR4eaiy] P HogRtie b B0 iobll AATRhATe! HiltlN ae AW &40k

I%ener ation of a suitable chéenonetric no correl ating
shory pathlsngthpeespeimalleahangestimtheqathdlength tanszavp siesifidatheffdets on the

: i at| in cel | pathl ength
v ESEHER O R G PR WS BB S8
crudeilzameits iByein® meanirédfor tBRA&idd &F al Jit8le BB Rorh¥Pi8 Sn el

spectroscopi c probes that can be utilised wthin the
corrglptingyasious prrpgriies R theprada ajbsamplesevitls thetspectral data , the variations

in cdif £ j tE 1 SSi i on) pro ATR
in oL R P e AR B0 Hbeh ] LRSS ST BT e

SS DBfyfconecrfiohltbat algscthreb mfai@types fib&prébt%sca'ﬁi@ ﬁbgé&é Mat can be
utilise%%h{ir? %lgeodl%gx)enféagor?éd Jﬂ{etratn{s%ri]sséionec%}lg;otﬂe ngsﬂeection (transmission
reflection) probe, ATR (attenuated total reflectance probe) and the DRIFTS (Diffuse

Reflectance Infrared Fourier Transform Spectroscopy) probe. The transflection probe

comprises an NIR probe containing two optical fibres, normally silica, such that light is
passed down one fibre which is then projected through a lens/window at the lower end of

the probe and reflected - via a mirror - back through the window into the return fibre. A
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conprises an NIR probe containing two optical fibres,
normal ly silica, such that light is passed down one
WO piwra3arké ch is then projected through a | ens/ MTIGB20081002160
the |l ower end of the probe and reflected - via a
mrror - back through the window into the return
fibre. Agap between the wi ndow and the mrror - the
sanpl e support - aI I ows the sanple of interest to
enter into, the |i beam and t hus an absor ptj on
gap dpaeen the viad e‘maaﬂ nitofe (hRFemTEe SRIet fogfé ﬁ$q GOt
f ' e
ek AT DRBAE R S Hh3 A A BB uinddre
fi e WTSsprsba:is sirgilardo tel fo;me:rslmdvetrer thedeliend m@mqﬂe&nt in

fromsolid s | es. frtu ilst as
the piRG porc T GTbe Laht Dieh i g etash £k axias SRQEP gotely used
to SR Rctr@Srof dolidSaRy Ique%ent in the optical path, it

generates significant 1naccuracies in the data )
obtlaiforrahatétiewhitsp bisembling Beltiapweissioatcell reondetoeharacterise a

i hvent.i on di scl gses an atus that .firstly all.o
sornplf ] it RIS ILES DBl b B R i e TagiEy T the data
obtAghgant ageousl y mai ntai ned at el evated tenperatures and
pressures and secondly allows the spectroscopic
e dkhgrapplivantsdielievethal thaiptessriripyeasion dissleseromeaprpietis ghat firstly

allogv[g?ffeequm(g%agxpepelsg d?%ge%ger %ﬁ’hlg Yhe! C%H%.Ylh ggva@'ta{gmgﬁs?f}ntanﬁamed at

preventing ai

elevattilQethpat@idsi atid |pr¢3;§1§1’6s ankdesondly ell@rethe Bpedtroveipid measurement of
relates to a sealable cell for neasuring the

the Huid samaplag tcleq dons yeth ¢ higherrdegraeio arauracyrhy remoyjipgay from the
optit pahhha%%l/o?‘ b&gﬁg\}eﬁlﬁﬁg o 'ﬁ%np&ﬁ%ﬁaiﬂ% tRe 'E)E‘Fpa‘f gg’tlhe cap,

spectrascopl c” probe conprises at one
optTima) thé plsent invettioh reﬂitesr mmma]labh oceH fforf meessunngtheo ne
end of the spectroscopic has a sanp

clecigpygnqtiofPeHruan pet 1@@@.8@@13 }ev&h oghl hag %Snfa%scomﬂf@r%l?%nd a
remBOe?oléjéaz)é WhES el @&n& Hf‘ob@ %ﬁ riVe!ak le‘agt &nla %Ptlcal fibre, and which

spect rodcopi c pro e an ner wal
remdiahposahfite ogapprieent @f mddpawtrc@catm:rprobh,aanddiae nissrepleisnpport with

hat; th t |
s el g BB S HaooR VBB ALY it GRESaE ORFO Rl (iBen
speétfb%cctlﬁ@ﬂro% ahd) ﬁleﬁﬁﬁ’&%ﬁp&" thd'&isSRAPle RaS AR than\8fnt, N e

probe I's inserted into the renpvabl e ‘cap. Accordin
chagcterieddainriieat; batieteinabwell of theisap porapiises at e%@nf: @rpOch at allows

L S LA e

prokeis Gnsefted inds £ rofovetaé cdpnf rared radi atl on) to be
transferred froma source to the sanp and anot her

Aseordingde giprferredipabodiment ik preseay mé/ﬁafm the gpgciiepeapic probe
conIﬂrﬁgg &»J?) 11?0%%"[1@&11 fmgs, BLOBEwhiRh RII&HSE El@@tlréﬁnféﬂeh@ i fdh- (e.g.

infrared or near infrared radiation) to be transferred from a source to the sample, and
another for receiving radiation transmitted and/or reflected from the sample. The probe is
preferably cylindrical.

The probe can be made of any appropriate material, preferably metal, more preferably
stainless steel. Preferably, the probe is cylindrical, in which the diameter of the cross-
section, D, is preferably more than 1.5 mm and less than 30 mm; more preferably more
than 6 mm and less than 7 mm; and most preferably more than 6.2 mm and less than 6.6

mm.
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The probe can be nade of any appropriate material,
preferably nmetal, nore preferably stainless steel.
w@e@baseaké y, the probe is cylindrical, in whicPCT/682006/002160
di anmeter of the crosssection, D, is preferably nore
than 1.5 mmand less than 30 mm nore preferably nore
than 6nmm and |l ess than 7 mm and nost preferably nore
than 6.2 M and | ess than 6.6 nm The renovabl e cap of
ectroscopic probe co ses a.sanple su port
D AL o1 LG SRFH05907% Piobe Commises aamale Bkt wihe

reﬂéctlﬂé ﬁflﬁﬁ?&'l‘bé 4SS, bh@ & le¥st She hﬁfe&’é‘r%l&%eﬁf&t@ﬁ Qleﬁ’ehc% eranged

preferably vertically arrranged - groove(s) alorig
more mteefemhl[y vmiclallm hrrtanged agroonaise hlogg dwa(em)al a\talllmfgh@pap, whlch

fluid, f | d
grodyet) fow?® g B adtpls Ahitiie FERRe FndOc Bl el s ey
vola@lwmcfnemb@w}ﬁﬁe {foh8cHRTRInebaided N sHABR A théRead of the

probe when the probe is inserted into the cap. In a
prok;?r\éhe@rth@nr@mmmdtm@ftm bap. |In\amﬁ@fm¢d emhediggpt of the invention,

e BTGRP SR G ko B B0

comﬁd@tstthe sdn@ifle OfippoRe tC@P topdfth@tdpued aldwsk Huidsseh a85ir @k Bxcess
or excess liquid sanple, to escape fromthe cell. The

liquigh somAple. fRugsomRs o tbe ell. rEheyeren vermaehavesima o sany different shapes
and %ﬁﬂ%ﬂ&f | ﬁpéxmﬁeﬁg h&&iﬁé‘?'\ﬁsﬂlﬁ& &?U%hy%e%r@&%cge@tﬁon

§erosds I'on he 0
ﬁheémabhgre eawesprefassly heed a omad-seztional afeaaif at Rast0. Dmin’ so

as, n restrict fl ow ui ds,
as nafatptr%mtéhq 30‘«. Liguigls, Ha&ml%iey Yisrops, qu}fi@ P 1ofEregtag Ftent.
Thlﬁ TR ibScau ? e POISARE Bo® oThiGWRYs gér%‘ﬁélgrfleés' i 1@nﬂa§r&ﬁ5\ﬁﬁ§‘k£s\és such as

ess efficient at reroving gases, such as air or
air orobhitild @mponpas efithe sefmplch&omarppivesn shmpha dvppowt end dwrhphd of the
t he head of, t

support a d robe. . he [& vapl e .c
ProE I S RHDILTP) CREGH ! R BTG SR<HALP SRt Teton ora
therh@plaStit MhteAal fuGh Hpﬁél ?ﬁob?leﬁ@&ﬁﬁdl?ﬂhe@‘?h as

E ypropyl ene or hene. The reflecting mrror can

Wﬂé@lfmmw cappe m@ﬂ¢ af anyrappeapiriate mpatefiapaefesably aluminium.

h, h
The B Ple ity W SRRThE e d Rhim AL Pt by e e form
of aldepriatsiin & thiehdse 9F tHRrtap! the Redth a8 Biadfetdr b€ tieaprdsfien Bbigh

or di aneter of the depression being narrower than the
narrpyyelethpmtheptgmal widthondismster of theryest o€ ghe cap. the cap. The

PACIHERH e EADls P R Ao b REE TR ol AR bl e
d1stan‘ce bhbisvesp thetdwaam] of the S}ﬁetrmdpiclﬁﬁobmdrthé/\@hlbr whll bhthe

osahle ¢ |s less than 0.4mm | n one enbodi nent
dlspe$a H@PilhiFeh ’éH me It enrRabdiment ofithe inuertioRethe Epmpavable cap

i
preferably uprth O menarraviee. trathis anbtwdaerttf tha camtsanadel oftahmsterial that
can stretch and fit over at least the head of the spectroscopic probe.

Preferably the cap is cylindrical, wherein the internal diameter D' is preferably more
than (D-0.4 mm), more preferably more than (D-0.2 mm). The internal diameter D' of the
cap is preferably less than (D+0.4 mm), more preferably less than D.

The sample is preferably a liquid sample. The sample may be a hydrocarbon sample,
e.g. a crude oil or “equivalent” sample. By “equivalent” sample is meant a sample tha’; may

be used either in place of or blended with a crude oil in a refinery, such as a synthetic

4
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can stretch and fit over at |east the head of the
spectroscopi c probe. Preferably the cap is

w@iosnsti’scal , wherein the internal dianmeter D PCHEGB2006/002160
preferably nore than (D-OA mm), nore preferably nore
than (D-0.2 mm). The internal dianeter Dlof the cap is
preferably less than (D+0.4 nm, nore preferably | ess
than D. The sanple is preferably a liquid sanple. The

ampl e may be a.hydrogcarbon sanple, e.g. a cryde oil )
erudgy & Bioforhdnesin el idiippgchite fgean, givh, & bl g pd, Yagtum gas of
napltBAB cracled¥RcR, dd¥ledmYrBRe USREreifishRl coldpoRbAE e ipr&ent
. blended with a crude oil in a refinery, such as a
invesiipn ifespesiallydiselud fasiroerowpegiquids that domtain meldtikes.e
r residue as._oil,,vacuum. gas,.oil,

Sl RMroS6ch Bty G e sReorand BN G R iy b
appliadl ificlo@eTARIRE ibSicanktl @ oBie&s (iquidpslpihkRMbripdlyash esdl@) hnd

useful for, pneasuring liquids that contain volatiles.
Petr@hﬁ@#callﬁ/\ﬂh’éb&%ﬁn%&‘@%%g-to whi ch the process of the

[ v I [ I: NC el s,

REGRAIL ) YERIACTEN BBk LAl OP L fe R messncmen
begimelith y lapitl peiploctvmpyinglthe sipthsuwpertat thedatof thel kdni@able cap.

Accordi ng to, an enbodi nent of the present inventiaon
The spROtropROPIC RIS 1itRehiB I erishils! BAgitHEINg ORtagt With thednternal
wall§ 8fhe %%}IS’ C GLB¥AIRGId AR sSHRRE Ei’rp @gil ?J;@%(%lg% fheQbp bffe

renovabl e cap. "The spectroscopiC pro

”saml:)ln sepriost at whieh Ipsint thei prolad ceinngt tednseziet] any furtheheGases, such as air

or ay g gE coniBones b o Srraaterise Fiped chogyebe srhevesapitee
interBHIRRALL b thebapViiiiéh BQkxs ﬂdﬂ?ﬂfarsgﬁglrecsg%&! tdPRe Sy th€€hp and

any further. Gases, such as air vol atil'e
providsapangans forithe gases andyaniykexsesspiqeid sampld toresegpetftomo tgtrel, and

r.oQy on. t he .i nt.er nal || _of the c ich
prevgli? BRI o BebR e et b5t i (15 il Sfiporsgnd the
headadTdhgprobe.dEhe preb@RB S bItiblése udRBabIAAE1t3BY nEIRBER affect the

i quid sanple to escape fromthe cell, and prevents

|
qualiy ef thgispecdisl datam bei ng formed and trapped between the

e
that, tWtenduldy inkstted§ intohthe s@E dlig prbbeldded nof igetbashmple tstigport, and the

. ectroscopic probe is typically w der than the sanple
sampl{ GeeiPtes e Frniele suppaFead fll of part HE e Eeepvef-o Thn gragapls) on the
i r

et 938 COPRCRAbIF BLEhq KBE REGRTe SRRy 18 e \p of e
cap tohadoyrgasaseid excéEh Hquidsamelest) lemve theeceilnt er nal wal | of

ARG B il pediosiatuagerbe oiog o tarpeERoEgRie probe
ino it 5B B0 84y ABLSA o GOEA b ok o
the cglh éscierlsd asipiz @ spaindbss steel press. The whole cell - and hence the sample - is
then heated and a spectrum is recorded. ’

The cell is preferably used for analysing the sample by infrared spectroscopy or NIR
spectroscopy, more preferably NIR spectroscopy.

An advantage of the present invention is that the sample may be elevated to high
temperatures and pressures without the loss of volatile substances. Suitably, inside the

sample support the temperature is in the range of from 10°C to 200°C depending on the

sample. For practical purposes a temperature slightly above ambient temperature, for

5
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into the cap, the assenbled cell is then transferred
into an al um ni um heating bl ock where the cell is

W@ embash786i Ng a stainl ess steel press. The whoP&r/G8R0106/002160
and hence the sanple - is then heated and a spectrum
Is recorded. The cell is preferably used for anal ysing
the sanple by infrared spectroscopy or NIR
spectroscopy, nore preferably NIR spectroscopy. An

examgg\ﬁ Eltéﬁalg[elg%g’{ é&%@@g(ﬁ I%g Eé‘i(le E%@B%ltpg%gl g’da;[%%}&et agxgrteJ S grgﬁjlgrgssures
outsiéli@n(gfl}gg Ltalel9inhiRSSe Rbt ekRLRAEH R wRVBSheNESHot fall uhadl! the preferred

the sanpl e support the tenperaturé is in the
embadanges of the possetd@vantioR00C dependi ng on the sanple. For

PR SRR 5 SRR B bR oy o

range o

measaied by FilRRE thel 311 AL 2 fhgfaed §tttion] SIS AE1UERS afd theasuring the
pressures outside of the stated limts are not

spectexe. Rrefetablihasending torby priserdeventipn themadilengipobihe peqhedyin

enbodi.nme of .t resent NV [ L QL &
the B L Pars "r 4 R Baned i HERT b Bpe Bt B il
electmdeh@tiCRtatioRYratids tRasdlr thel sdayplé befora@atiting theldetestdrh Thus,
standard sol ution, such as toluene, and neasuri ng. t he )
where freidentiradiationpessad fiprpercorRiicalfitre, thrpuep thessample in'the sample

i nveRt i e h IS4 I h
R e A e e S e
will bgviet tht dlricleneshaf the bedionafitigrsamiple loeatedbétoeen thewage or more

_.through the sanpl e before ageg." ng the detector. Thus,
opticahidhres s aRsstroscogicRIP bn? 488 eF‘?Wb‘ﬁ%f- opti cal
4&§${d§1§€gh%§§ﬁ%#&%pﬁ%%%sh Ry SnRAN PR renURRAA rement is made

e mrror, and passes back through the .
the pathignigth wilhesry tihis thatforeadyahtagedus thase aghegonairic model which

hi ck f.th [ .of .th I o 1
RS Sk ST 0 RURL o B 3H g U Scin

the cﬁ§lﬁ&ﬁe@faqn$cte@ nfa§Tok @6hd B tHEIUsE OF etaldf FAEHsRE diseldsédin PCT
aforenentioned process every tine a different .
appliveis R GTAGR2006/0088H . theecoptents afvgtieh gt lincogpargted herejnsby
t heref ore advant ageous to use a chenonetric nodel
refergpfech sel f-calibrates for varying pathl ength. This

i cdp [BREfE AP Blsphblehe redabditenbhives of cdntarhitiatigg ttaequently
chenonetric m)deF may be done by the use of et all qn .
anal¥sel seyaplessThi aferempationgd Hﬂ’efPfrﬁé Sia Eléfel’”éﬁf are particularly convenient

. .+ PCT : ents of which are
m th}sﬁgéﬁéggf({etggﬁ Ee;%tlwr? hggm}rjgc{‘g{e’ rence. The cap is
Ipiseicar flohythd ipspeastdahventibn that theqeotichdaiotedig prsfariibly a DRIFTS

contam nati ng sybse entl%rganal .sed .s

npl es. The .. .
probg.flg(?\@ﬁgﬁlpﬁs@ AERQT p%foe p@g?s ﬁn. ign itis gjeéllpglslcanl-s %el.lef that it
Woufaﬁfetdoﬁﬂﬁ(ﬁ{ ovAOAPESDE R Imdn ski1MdSn HRGAH € 36 ehel dFofehiftintioned

relatively [ ow cost.
knowledge for any DRIFTS look alike probe, or even for an ATR probe. The present
invention does not apply to a transflection probe.
The invention is further illustrated by the attached figures, in which;
Figure 1 is a longitudinal section through a DRIFTS cell in accordance with the present
invention;

Figure 2 is a longitudinal section through the same DRIFTS cell as illustrated in Figure

1 after a 90° rotation about axis A-A’;
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It is clear fromthe present invention that the probe
clained is preferably a DRI FTS probe. Nevert hel ess,
w@ewonsi’eg to the present invention it is the PCT/GB2006/002160
applicants' belief that it would be conmon know edge
for the man skilled in the art to use the
af orenenti oned know edge for any DRI FTS | ook alike
probe, or even for an ATR probe. The present invention
t : j ¢ The -1 i:on
R bR PR Eh B BT TS Ko ARk 6
Figureshl eid 2;Ringure 1 is a | ongitudinal section through a

DRI FTS cel acc?r dance, V\ﬁt h.the present i nvention;

| i .
Fighiff ShoSiaseqion, o by WaICALE KPR TP GAILEHS SeepiRim using

the BRIl Spesdnt idRnfidd. ustrated in Figure 1 after a 90
rotati on about axis A-A ;Figure 3 is a cross section

Fighret hehomsadRBI 1S esdconfprising aprpbe Shawng two bilisa ppticatifibres 2

i e ;oand Fi.gure 4 owWs equence of
3. THBEREortneBiopE s RG1eCif ¥ snr B DR RS Somel upport
5 in thesfoRg of Beircelht dépredsida iR HRIRBE of 1Y @AY, Bithe bAQWIehelsample
shows a DRIFTS cell conprising a probe 1 having two™
suppogt is paeflesHing airror f.ovleish peflecty radiptéorsangmdtted: thepugh elsempl in the

i.NS ;Fg [ vapbl e cap 4. The cap has a sanple
Sampié’&%-g‘%r I‘kiq}rﬁl%yglgﬂ%asrgﬁpgef a circular depression in the
Figase shbws the samp DRIFTShell hasieovaf intHtigurs dpft@ a8 peEtion Sirough
a reflecting mrraor 6, which reflects radiation

axis A-Pan@ri ek # 2109V e d dhshovaripl conperts the symplsiseprarppih the top of

. bacl he. Ej - FTS
the in8f sh A R FIBE s 4 ol fioR et A5 BR=OL Lo
remoablescap-4/hownrin Wigueds lhamgl 2)chewingithe sinpiesippatt cadnefiécsing

. the sanple ort w.th the of the_interpal )
mlffogg i BedRssror hebap, Ak reove 7 Bh pdppeeditne éempfér?upmrbwgh the
interaPWh B oBth%'caﬁ.f the renovable cap 4 shown in Figures 1

and 2, showi ng the sanple support 5 and reflecting
Figinerdothowsiarsequeachabeenstbyt \Mﬁcg appectmich, foreexgmpbveNIR spegtrum,

ts. th I t . With.the jnt |, wal |. of
can by Fellsgied Yorq fypd il IR cell feniding h teusentivpionn Instep
(%), a SRGGtdundspéfune xdBHEQeRinWIRcE BRGAMPIB suppolt Bontadk he ciBple.
for a liquid sanple using a cell according to the

In step (9 samplei 1p gddedite fhe sample Bpppest jn the shiae ket epethe purhe is
o is.cOkl i i . t ai
s P86 oMot ARG AHRRYT g SRREn e

sampls uftpodck prouhd fenseabcdneey ot goda@pd. ez aBe témovable cap is
and a spectrumof the sanple is

. inserted into the cap,
dlscarggfﬂag@ fl@cproququgpbeg @&agmﬁti@pali}hglth the aid of a suitable solvent.
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sanpl e after background renoval can then be
calculated. In step (z), the renovable cap is
waele@easdes, and the probe w ped cl ean, opti onaPCT/GBRG06/002160
the aid of a suitable solvent.C ains 1. A seal able
cell for measuring the el ectromagnetic spectrum of a
liquid sanple, which cell has a spectroscopic probe
and a renovabl e cap, which spectroscopic probe
Clainkonmpri ses a head and at |east one optical fibre, and
ich renovabl e cap can accommpdate at | east the head
1. ofA sdadabdpetl foomeepirmgphotlectrampnbiis sppcsampife [Rujisantple,
. W a reflecting mrror at its, base, wherein the
whiclp il s RRRRC pbe 56 & ey aPIaip, HBlcbgR TSR PiEbe
compP&2eheal dnd BEIhARBE oP@ed fibfe, BEWHICARORGPLE GdtahS | €SS
than 0.4nm characterised in that; the iInternal wall
accomhoddie alapst therhpad of theapedtmastpio pebgrand\has & kamplalshppst with a

fluid to escape f,rom hetyween the he of th be and
refleqipl o SRR sieRilh & et hhucetdts fuer vauSt o e
spectfoBEBpYEPoBe B@Pthe Innef vaBlalfalY Gispdihble 35S RN&sMBad @4mbRi M
1, wherein the at | east one groove on the internal

charagfgriseddn thatethe dperagh waldiof the 6ap eoraprisespt leagt opp graove that hidows

. t . saal-abl e cell, according to cla
2 flui RfesBine 125 S8ree nEh BRI o te AR LRk Bfbrs BB
probefis @isertédsinkythe Rethbeable siipt h a di ameter D. 4. A seal able
cell according to claim 3, wherein the renovabl e cap, 4
2. i &qak"g’l%ﬁﬂlli Jeapiding toydaim lawhereinsthe af legstome werovppafihe internal
' ording to
wall Gty Akrd T B ptole BBl RULPBRnAGh
3. r enmakblecetiapcordingno eldimanor(dif. 2 imwhichGhe Kexsleditieb| e

cell ,accordin Q any one of clainms 3 to 5, in which
spectqoﬁg)pgwrgg?]gi cygpé?@?é’gthlﬁ ‘ﬁﬁ‘fleﬁeh\@- removabl e cap is Iess
4. 1DRRA{dBI el dBIrding to AR, ApkRiIFEL Ir?rﬁ%;a%ﬁéjéaﬁ:gs t“%f el @idBcal
6 t he va

, Inwhich the internal dianmeter o re e” cap
with ansintepsd diaeeterd?’ of quoa titao (D-0.8.mmA) seal abl e cel |

according t.0 any.one of the precedi.ng clains wherein |
5. ¢ R Rplableecl 2o linie <Bim o o R e R isdery o o1
removhbfcdap iRHORS BhAEDI(R Afy). one of the preceding clains

for spectroscopic nmeasurenents of liquid sanples

6. cdnsealahlengllasterdingdo sup erapidaimsBoo Suirewbich sheistdrnal diameter
. ' .chaj , rein the spectroscopic
D'of ﬁl%%gﬁlg{/eﬁﬁ’e %ag) 1§ I}eg% m% (]S?\él-\@gtnrlglg c

measur emen opi ¢ nmeasur enents.
7. A sealable cell according to claim 6, in which the internal diameter of the

removable cap is less than or equal to D.

8. A sealable cell according to any one of the preceding claims wherein the probe is a
DRIFTS probe or an ATR probe.
9. Use of a cell according to any one of the preceding claims for spectroscopic

measurements of liquid samples containing volatile substances.
10.  Use of a cell according to claim 9, wherein the spectroscopic measurements are

NIR spectroscopic measurements.



