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o ot Lo aHAE R MR s EbaF Bt bt e e
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ur poses of description of the present invention,
they essentially consist of a support material that

@ifﬁ%ﬂy, gas chromatography involves the separation (or partial separation) of

compounds present in a gas stream using a gas chromatography column that
contains a stationary phase (also known as a ‘packing material’ or an
‘adsorbent’). The process of differential adsorption or interaction between the
compounds and the stationary phase leads to the separation of the compounds

from the mixture.

in use, a volatalised mixture of compounds is carried through the
chromatography column by a carrier stream of inert gas. Interactions between
the compounds and the stationary phase leads fo separation of at least some of
the compounds and these are then detected as they exit the column by a

detector that is in fluid communication with the outlet of the column.

Stationary phases can take many forms, but for the purposes of description of

the present invention, they essentially consist of a support material that is
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Accor dj the present invention ains to provide a
IspHked %Q%ﬁ@ﬁﬁn stationary

Unfortunately, the capacity of many existing stationary phases to separate
compounds of interest is not as great as would be liked. To improve
separations using existing stationary phases it has become practice to join two
or more columns in sequence to achieve sufficient separation of compounds.
Clearly, there is a need for stationary phases that provide improved separations

of compounds of interest.

Accordingly, the present invention aims to provide a packed column stationary
phase that is able to separate one or more compounds from a mixture of

compounds more efficiently than some of the existing stationary phases.
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achieved with existing stationary phases by using a number of columns

connhected in series.

It will be appreciated that condensation reactions between phenol-derivatives
and aldehydes can potentially produce a number of products depending upon
the reaction conditions. For example, base catalysed reactions typically
produce resinous type materials that are a product of condensation between the
phenol and aldehyde groups. During the course of their studies, the inventors
have developed a procedure for producing resinous phenol-derivative aldehyde
condensation products and coating these onto a solid support.  In a preferred

form of the invention the resinous coating material is reacted with the solid
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car bonat cat al es the reacti ) )
Accordin ?y %h@ preseﬁ%/%vemts@n also ps‘@vages a process for separating one or

more compounds from a mixture of compounds, the process including the steps

of:

(a) passing a liquid or gaseous form of the mixture of compounds over or
through a bed or column containing the stationary phase of the first
form of the invention; and

(b) detecting or recovering the separated compounds that exit the bed or

column.

The chromatography column is preferably a packed column and the packing

material is a particulate solid of relatively uniform size with a specific mesh size

The reaction between the phenol-derivatives and the aldehydes may be
catalysed by acid or base. Under these conditions, polymeric condensation
products are formed. Most preferably, a base such as sodium carbonate

catalyses the reaction.
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The particulate support material may be any suitable material that is used for
that purpose in the art, including silica and alumina. Most preferably however,

the particulate support material is silica.

Silica is available in a wide range of particle sizes. As is known in the art, the
size of the stationary phase particles in packed columns can have an effect on
the performance of the stationary phase. For the purposes of the present
invention, the silica support material preferably has a particle size of about 100

to about 300 microns, and more preferably about 125 to about 212 microns.

Columns containing the stationary phase of the present invention may be used

to separate any suitable mixture of compounds. However, the inventor has
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Detailed Description of the Invention

As mentioned previously, the resinous coating material that is prepared
according to the methods described herein can be used in a packed column.
For the purposes of further description and discussion of the invention,
reference will be made to a packed column using a particulate solid support
material with which the resinous coating material is reacted. However, it will be

appreciated that the invention is not to be restricted to that specific embodiment.

In preparing the stationary phase, the resinous coating material is formed
initially. The resinous coating material ultimately reacts with the stationary
phase. To form the resinous material, an aldehyde is reacted with a phenol-

derivative under base catalysed conditions.

The aldehyde component of the resinous coating material can be any suitable
aldehyde, including formaldehyde, acetaldehyde, glyoxal, furaldehyde,
benzaldehyde, hydroxybenzaldehyde or chloroacetaldehyde. Most preferably,

the aldehyde is formaldehyde or any formaldehyde derivative that is known in
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The resinous coating material may be obtained by heating the phenol and the
aldehyde in the presence of a base catalyst. Useful base catalysts include
those known in the art, for example, sodium carbonate, potassium carbonate,
sodium hydroxide or potassium hydroxide. Most preferably the base catalyst is
sodium carbonate. The catalyst may also be a mixture of two or more base

catalysts.

Although the levels of base catalyst may be adjusted, the base is preferably
added to the reaction mixture at a resorcinol:sodium carbonate ratio of about
10:1 to about 20:1 (w/w). This amount of base catalyst is thought to provide a
material having desirable properties of the coating material, whilst allowing for

sufficiently rapid cure.



(2]

20

25

30

sodi um hydr oxi de or potassi um : hydroxi de, Most

preferably the base catalyst is 2 sodium carboVnate.

| he catal yst may al so be a mixture of two nore base
catal ysts. Although the | evels of base catal yst may

be aadjusted the base is preferably; added to the
Speafitalon @1%ﬁmﬁ@aat@@wﬁpsn@@¢gblnswﬁ@mﬁym&rmﬁw@dh@ present
ratio of :'bout s to about 20:1

VAo BiOLGHS e @i SPyatts & SIS 6 ik @Qﬂ@@um
5@ gﬁé% Qf?é‘*ﬁ%@[%f%é 'a{ erfﬁ% %@%%& ﬁd%f éi@b@?%@h@%@ sodiu

erial | 'st al iciently rapid
&@@maaie&mcwaegr esdnohdusingatie raad@@cﬁir&ﬁf@acm intherehes pf 60-

offfe Bhande tio2y B, - 4.1 1e73baPt & beteeic B gheorgrol wih
%’éﬂfﬁéﬁjeﬁyaé fﬁhé‘}éa@i%% rikefably ARGhtaIneANE 8 rBYctidivehtaht

rdture of
sodium r.. bnnat5. in hater, and condo cting the

ab@ﬁc’&ﬁ"@nfsaebautr%ﬁeunsonAﬂtém@“r Hteurestor %ﬂ@mi@ of é@@f@ iol and

dirEltee Paieofiott Seprathl ae&insd i°ls EFRRiridby that pre-

rém@ gishebfabs@ciheashd ﬁﬁma@éh ipebatilio BE usabout a
for about 2 hours. Although the relative anmounts of

resorci nol and formal dehyde have been separately

NPRRFI YiF o chabPePRor SRR EPnas Rendudrodh i Bftmso st and

trusedis dddedNe the siliZ@iHdwetdhehieis ang) @gréféwé@ paj@@bs@lgnd the
condensation product is e fist and teen it is
refdéreds tler E0&inglcand Moweahydehran jbe %ﬁqﬁgﬁ fp the silica in an

R G I e S el

uncondenr sed! foram and the c nt| r< col condensati on
:nhen W, :e Iace |ns/tu it is believed"

R deIREh 1At S Boe T goRRCeMEta o &S BRGGESd PrTETYolation
éa?%@%h%ée%wééﬁ tﬁé%hﬁm@ﬂ%@&o e R& ?nh%e) ?%&%&Cér& fhepase
catatyst.| Qmdiohaly, Ehé]phem@mé@emwmaéfw@wwdénsﬁaﬂaplbe further
pr oduct di f difier,. 4 |,
B ol R L B gy e
u485th RATPEHE Yr O0Re DhoBc: BF BBSTbHRS, Slch RANBIA o the
.such_% as the polarity or the viscosit

viscosity.

Following the condensation reaction between the phenol and the aldehyde, the
reactor is preferably heated to an elevated temperature (preferably in the range
of about 60°C to about 90°C, and most preferably at about 70°C) and held at
this temperature until a product of desired viscosity is produced. The
temperature of the reaction is preferably controlled in order to prevent

overheating.

The reaction is carried out using water as the solvent. However, any other
suitable solvent may be used. Upon completion of the reaction, the solvent may

be removed using any suitable solvent removal technique, such as distillation.
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Folio,o0,iing the condensation reaction betweei, the
phenol and the al dehyde, the reactor is rrcteralbly
heated to an el evated tenperature (oreerably in the
range. ,:?t3 of about 6.0C td& about 90C, and nost
preferably at about 70'r") and held at this
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removal technique, such as distillation. 9 The solid
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ctiv by treatin licawith a catalytic a .
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favasyoracts m\mmmg s%@@@rahbe@bm . driot Hios( wﬁwﬁ postc aneydride is

kng h dridle

t.h t
qot{igefibiuy 2PRucR s FLR e DE pbiudia R b
sent invention. Thus, the r ca s. preferably stirred

and" 3 e tc-Ato about 80C in the presence of acetic
Falitiyiagi aelivation abdie dBani et essin®refieptihy yalsoat 19. fdded

cltdd S n AT B8 ATy STl go be added

MB@@@@@ oh kiewipesigctf vatd pRagf rdch@edidn @@, sudpert matea“ [ In
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d d [ iyt L qui-do €5pm0
B84 ] AR kb, B e 0o
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Cosﬂngaerais,Z )
evolution of fumes and moisture from the mixture.

The stationary phase so obtained is then suitable for packing into columns
using standard techniques. The column may be a metal (stainless steel or

copper) or glass tube of various lengths.

The gas chromatography columns of the present invention can be used in any
suitable gas chromatograph. Briefly, during use of the columns an inert carrier
gas passes through the column and fransports the solute from an injection port
to a detector. Hydrogen, helium, and nitrogen are the most common carrier
gases. The movement of the mixture of compounds along the column will
depend on their volatilities - the more volatile a component, the more time spent

in the gas phase and the faster it will be swept along. The various components
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QUG @,ﬁm@ﬁ@é‘gg relatively invoathe substance', 10
terrperatures of 200 25.0 *,,  may be needed. For G
anal ysis, he ."~l k4 ri i nay be operated at one fixed
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ﬂ%@%@@%@ﬁ‘f 8"beVEREHRAY 78 TeeARBAITY | nJ ected from a
syringe by Insertion through a rubber septum an an
Injector, and the entire sanple is vaporised
A detector monitors the carrier gas stream as it passes out of the column. The

signal produced by a compound eluting from the column is generally
proportional to the concentration or the total amount of compound present.
Thermal conductivity detectors (TCD) and the flame ionisation detectors (FID)

are two common types of detectors.

Description of Preferred Embodiments of the Invention

The invention will now be further described with reference to specific
embodiments of the invention. It will be appreciated that the invention is not to

be limited to these particular embodiments.

The inventor's research on the preparation of new chromatographic stationary

phases for gas chromatographic applications have lead to the formulation of
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newstirAls ﬁﬁ%@%p@@ﬁwiﬁm@ qgyld perfoqm @V@@WUE g orpfhyg above
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gapmmm@f @%1 budd)e wereecanélys&d rmbg W@thsh@h redadutepn  (Atr)
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@%eﬁ\m 6L anl ég Re@NRL¥SHS h‘é@sé%dév%o@@‘@ %ﬁ%ﬁh@ﬁé& than the

the = new AMPAK seri es aac [ ums coul
lifpertbior nesuceasdiality connteha@ahbavailabie htdydred”, h@ﬁr@ﬁm@s@rbw

b ndards and sanples. Especially notsb |w the
a@%%ﬂ%@% “6f'"tHe but ane isomers (L w, & nCC4) with

hi hre ali ti or +n) betwween pcaks of the

nlsorners This high reso utior of the isoneric
yieniese Son SAMPAKsIEer ek apdckéd cBhuaimiohay sahses were

B0 Tt e PPR 5 nBBhe e PR AK hped bUBIRL ! TR resuts
obtHayeSeRIMcchpatioBouMt  thE literature data. However, some of these

tested packing materials showed no sign of separating the butane isomers,

whilst some of them showed a little separation of the butane isomers, when

compared to the AMPAK columns and under the same column conditions.

Studies on the stability, durability and aging of the AMPAK packed columns
have shown that they are stable during the analysis by GC-TCD system.
During investigations on the performance of the AMPAK packed columns and
retention time correlations with the commercially available GC data for the
analysis of the liquid LNG sample and other related petroleum products, it was
found that AMPAK columns are capable of performing analyses in a single run
(C4-Cs4 aliphatic and aromatic mixtures) on one column. Of course, it is also
possible to link one AMPAK column to another non-AMPAK packed column with
1 or 2 switching valves and an additional FID detector (besides the TCD

detector) to detect the low concentrations of Cs-Cs; components. In the
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Four etiye mbghanghass tempbenutceathromatdigapiot t Gra  column  oven
containing 15 I|e $t id soap. The gas was bubbl ed
IGRPYEGHCL RS '§8R? Vi e Pér the wails were

The sample injection port was maintained at 200°C, which is higher than the
boiling point of sample components (C4-Cq) and for sample components (>Cq4).
Theoretically, the microgram amount present will eventually turn these

components to gas phase.

A Thermal Conductivity Detector (TCD) was used to detect separated
compounds. In a TCD, thermistors are used as sensing elements to determine
the change in thermal conduction of the sample stream as opposed to a
reference stream of pure carrier gas. A differential signal is obfained by the

change in heat loss from the element due to the presence of a sample
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determine the change in thermal conduction of the

sanpl e stream as opposed to a reference stream of

pure carrier gas. A differential signal is obtained

by the change in heat |oss hal mthe el enent due to

Thhelpriesenceeofica sgwﬁﬁﬁgeaﬂd solginmposedtwarg astellows:

C C7ll.dmn ef "uen The in' -I- i it ~. ," the elv
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10 SRdci0m rfixed Hy@@caﬁé@glgkah@&d @@%@(@IC 1 he tl ne
The r<espoi asre of the |+ a,&s,

S.IH migapz! 3 ¢he (Malgnces, CHRAWRTOP 3%@ 4%%> n-CaHo <25£>}&
ProgrAmLEl rabeie éb%i%%@%} ! gﬁcé(gﬁ% C?qu %), C%%‘lo%éﬁ% n-

optlc- |sethe est

i dar dsk fh®@oem Cs | solvents and yolut ons used 1;" e
as follow: Specially m xed Hydrocarbons St andard
96&%%@@”@%%@}%@@% L@@@@@W@Wﬁ@%)%%@ﬂ 6 (209,

ba an%yg%/()S %g%e%gkﬂ%%% @%@S%ﬁi ’"’“ﬁg bd_ ?0(}/()14 n-

41 %H%ﬂanwﬁ@@%ﬁgx supptedPeptad! eabsappl Sedplns, BDHland.

Labor at or 4,1 anc n Hexane, supplied Ly
e AP DR, SETERG! and
6. Benzene, supplied by Fluka, USA.

7. Toluene, supplied by J.T.Baker, USA.
8. Xylenes, supplied by Merck, Germany.

9. Mixture of n-Cqa, Nn-Cis, N-Cqg, N-Cyg, N-Cop, N-Coo, N=-Cos, N-Cog, n-Cpg, N-Csa,
n- Caq, N-Csg, dissolved in n-Hexane.

10. Mixdure of n-Csg, n-Cyg, n-Cag, N-Csy dissolved in n-Hexane.

11. Resorcinol.

12. Paraformaldehyde powder.

13. Sodium bicarbonate.

14. Acetic anhydride.

The stationary phases used were as follows:

15. Packing Materials —
i. Molecular Sieves 13X (size 355-500um, ALDRICH SIGMA)
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4 n-Heptane (fractio,nus), 3upppiied by B DH
Laboratory S uppf es, England. rjM#3Lie, supp ied.
b"y I Mer k, "GernfSian'y. 20 N, ,Benzene, supplied by
Elulra, 4 SA.. '. rluene, ﬁélled by J.T. Baker,

LI SA. 8. Xyienes, suppli ed by Merck, Germany. 9.
Neal. ikl @@@ab@ iemes @M% ?@%ﬁﬁ@@mmﬁ&@%mﬂﬁﬁ% ﬁ@c 20,
r|-C22, l,-(24, n-C26, n~ 2s, 32, n- 034, r?-* 36,
di @s%f’ve%l ®h n-Hexane. 25 1 ] Mxture of n-f- 23,

+1Y( 19629 GeE(145=8 5, FIG3dicssal wedoi n n | exane. F
esorcinoi. ~. ~-~arCrorn4a: oehy,’, jrmald-hyde powder

LV f%&fiﬁd@ﬁﬂ%aﬁ%ﬂ@ﬁfiﬁw&ﬂ%&w@&i@@&@éﬁ| c anhydride. The
hases use e as follows: 15. Packing
ﬁ%agggj %&% yg&l@b@@@%@%ﬁ% eves 13X (size 355-500pm

ALDRICH SIGVA) 6 4 14 L ilt‘(Yi .s8?,nl~ar Sieves A
,ie354‘500p $ +.V Dry. M, V. Silica 'l=el
Thestpian pr@dwct Wﬁ%.t@e@gvereeed@i Wodnt' d tRz | n
I (~, ate ~? : (A1P Ai' srigs) 16 Helium (Maly si
Oxygen ,id.) 3: -. petr |eum product sanples used
*é\?eﬁgd@cam‘ml tiyoe bVesfrigeradt dafmplelydr ocar bon type of

ref rigerant sanple. 1t1 181. “ntluefied Petrol eum Gas
dethpreoleumgGas flefifef $@Hpﬁat ural alas ( .NG

%aﬁgaéﬁe@?&t@%% LNf%aﬁegﬁal 21. Gas Petrol eum

ucts , Gav Peuol eu' ', Proei
20t Slatuulr @as baGdle& i t-. ed) —sanpl e. 1s Examtcl!e 2
P1" pra:ati o% ofn"i uf Si eve stationary ?cases
21. Gag Petfeﬁeum roducts GE% Cg ) sample y

22. Gas Petroleum Products (GPP, i-C4 & n-C4) sample.

Example 2 — Preparation of molecular sieve stationary phases

Commercially available molecular sieve zeolites (molecular sieve 13X and
molecular sieve 5A, Sigma Aldrich) were pellet shaped when purchased and in
order to obtain the desired particle size, the sieves were ground to smaller
particle sizes using a grinding machine (SAINTIFIK MAJU). The ground
stationary phases (particles) were then sieved through a combination of sieving

trays (mesh trays) with the help of “jolting machine

Example 3 — Preparation of AMFPAK stationary phases

3.1 — Preparation of the resinous coating material

A 1-litre 3-necked round bottom flask was equipped with a reflux condenser,
stirer and thermometer.  To this flask was added resorcinol (90g),
paraformaldehyde powder (105g), sodium carbonate (5g) and distilled water
(200ml). The reaction mixture was stirred and heated in an oil bath at 70°C for
2hrs. Two layers formed if stirring was stopped. Sufficient 10% sufuric acid
was added to reduce the pH to 6-7. Vacuum was then applied by means of a

water aspirator (pressure regulated at about 30-50mmHg) and the water was
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flask was added. rr s+ rcinr i :3Q parafornial dehyde
powder (105g), sodium carbonate (5g) anc distilled-

3t erepdr206nt) the Enetianeacbhase m xture was stirred and
heated in an ojl bath at 70C for 2hr
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Bie T et e 3aged B2 R v 0% wdRe Shostaits Fransies it
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r. br?2wnk Irs .esi! ous product .was
pta@ﬁgf\ma @@mm@@e@mtﬁ the evbkmsnaﬁ fumesrand m@zgtug’@ had abated

r aratlon t he ,stat,j opar h 225

aBREr St fiooting Bt b BEnGar Lorh Y650 f3actrawn solid
pZPRmktwas first treated with acetic anhydrlde ((.5%
V\Avv) ‘and heated at 800 on a hot -Late i0 with
co=ntinuous mxing for 1 5rnin. Then the viscor

e SPRBYS, BEEPSY Ty PHIBGRlpKholge 11 3.1 v added

pw'se manner wth
continuous ,red tind. (150-2000(') and mxing with a

%I ass rod f 1lhr, w hs's process was contl nued until
ﬁefﬁ\w&%tﬁf@%u@fﬂ@@wgg é\@@ RBEQ0UITEO had lalfae laigrgs steel

% hﬂ"ﬁ?@%’ﬁ% @%iegééﬁmqﬁé 8F L1 3m RRRKSNaRSer finemaMhibmd& D)
and 1.5m (length) x 0.75cm ID were constructed by a glass blower.
Alternatively, a commercial glass type column of 2m (length) x 0.5cm OD was

used.

The column was packed according to the following procedure:

e Care was exercised when packing the glass columns fo obtain uniform
packing density throughout. Vibrating, tapping, banging, tamping, and
slurry packing procedures were used.

e The empty column was weighed (+0.1g) before packing any stationary
phases into the columns.

e In packing the column, even packing is desirable so that the gas flow
does not vary considerably throughout the column (too much void
volume). A funnel was attached to one open end of the column by

rubber tubing; the other end was plugged with glass wool and vacuum
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par ki ng denS| ty throughout. \/ brating, zapping,

bar tanpin and \ ck| rocedur es _
Ther e saatker TanRE Jego omntives HaTGHER ReDu R el Das. The
agﬁ\fa@s@% vﬁa@é&é&nﬁ@ﬁeé?&lﬁﬁé%@&%f 5ie0:RRRSES: aiéf@‘}@%r 10 hours

col ums In pac e colum, even ng is
adedpr dfsl m@dﬁ etlhalicat Q@E @Q@PAK}JM 26@"& fwro@ ?‘maray Then a gentle

consj de t hr ou ut 0
18] GhETR Y aarsdnd aebAaRELTGRBALTD SB s A e mPpEature
Rgﬁgﬁmﬁﬁgzgggﬁmgrfmyﬁhwg t he ot her end nas pl ugged

with gl ass wool and vacuum 16 was appF ,1 at th!s
end. the particulate tatlonar;' Et we vry,.A, t hen
i'DOfired into i oe funnel and the col um wa™ vb
aced, tapped, or ranped tot btain a evenly f."a k'
EXamp@é 8L mhs Sakhe ipfeevby \Raeked col uims were con

dDUone firstly with uc"'um;,q iie- gas. The a

.tivat!on was .  { ck npflsheu for nol ecul ar s+eve

HRNTR sl it i AORH P B G P Shecision

@,an'@aﬂ Nty einct ol ofill hehd usamaisgpassesddrbs oughiatihe volumes of
oI unmn W th heating at terrgerature rogranm

BLOYBETICimivere ek dgalie sleedsrdanpie@lib@tiest§aom into the
ir@@t%%dg@ﬁ before injecting any of the samples, and this step was repeated at

least three times for reproducible results.

A sample of about 1.0ul or any other selected volume of the Hydrocarbons [C—
C4] Standard Gases Mixtures either | or Il were injected immediately into the
column, after being carefully taken from a gas tight sample loop port, that is to
be connected in two ways. One is connected to the standard gases mixiure
and was fitted with a pressure gauge, and the other was connected to the
commercial sample cylinder which was fitted with a metal filter. Finally, both of
these gas inlets were connected to a three-way valve sample collection outlet.
That is from this loop the gas was taken for injection to the GC-TCD via a gas

tight syringe.

However, it is preferred to flush the syringe with the samples gas before

injecting any of this gas samples to the GC.

For any injection of hydrocarbons (C~C;) mixtures, a 25yl luer-lock gas tight

syringe was used to withdraw 1pl liquid mixture of n-Cs, n-Cs & n-C; (v/v) ratio
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Gas ivt'; syringes were used (25p,1 and 5nml pro;.id?
by VIiCl Precision 15 Sanpling, due) for all gas
sanpl i ng procedures. Various g?lunes of atnospheri c.
a,igq" wkeve t"r evted (as the andard and cali bration
gas) into the injection port before injecting any of
(t:he) senpkes|lednd thhi¥astdepg Wwass\ivéira latla=9,atomlteastimple
three tlnes for reproda c' ble resu s. 22 A sanple of
CABEHE19Gpl or any other sel ected vol ume of the Hydra
carbon'ss [Cg- r aj Standard Gases M xtures either
or I'i were injected imedi ately into the columm,
Fafitgye Ebéingd caref Galplitakencddiom a gas ti ght sanple
Hoop port, tar, is to he connected in two ways. One
is connected to the standard gases m xture and was
2Lt &dn Meln@ IRSS Ui gﬁ_‘é&gé@ W@ret Bey otjpefioVas hydrocarbon
connected v ;W 25 eorniT,,, ercal sarrlpl cyl i nder
(Whi-Ehe) ia& Bt ebhiniwads 20 merhl thei tetation tak 15, n-berancoft the
e re connected to a three-way val ve
CH%%%T%&Q%gﬁégg%%ﬁ&ﬁutlet hat i fromthis |oop the
gas was taken for |nject|on to the GC-TCD via e as
tight syringe. 30 However, it is p-eferired to flush
% Ay ﬁ&—@@@/\ﬁ@ﬁtp@ﬁ@t‘% fm%tté%d@teéem@nwmamgrﬁmwaﬁgt arked,
bgny of this gas sanples to the GC. For any injection
f hydrocarbons (Cl-C7) m xtures, a 25pl |lacer-I|ock
gas tight syringe was used to mﬁthdram;ipi liquid

m xture of n-C5, n- n-C7 (v/iy) ra
be@’f njeg! ﬂ@c@r@@“ﬁ% qgtﬂaé(@t ariaie, Nalssed- Ss tvttQIZtOe%\{(g22 n- C% n-

%;%68 ) C‘ttge%w"@%”n@ﬁ n@% d!s%&%ed M nﬂ%%@ie njecting

Fat a dr

9- 5pacafivn deBbMons G, i ' U~ zolver, |Ft ~S |nJected
bef ore any npeection oi' -iydrocarbon (CU-C36) "°
9,1 4.9es hi was to mark the retention tine of
"i-hexane at the hoseh '. ? perating cont .bons, i0

Each of the Wed conponents fromthe different

chromat ograns was r |arkexJ, by, Injectnqg a m xture
or n-ul2, n-Cl4, "3-Ul6, n- ul8, n-u20 <22, n u24, r
026, MC28, n-C32, C-C34, C(C36 dissolved in n .Hexane;
or injecting
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"15a aCokimas conditions. I FS'!. ra ~ap.:9 -r~, "4

~~3~~:1"s" [ Eoduct for e.isifecti';; al ce a,,crm
nisi . one or nore .nasse di% ol sor ers .i tE|I
Alit .i3t" r itu arw'a ixtpa of "so~ u@e a:nc 5

4c"n.-Vol atfl e sol ve4t a5Sa-'Ibed on a solid
Ctatlviter' . wherein h ee c/antag wekih' atio of
volatile to non atolls) ie solvent is 31 to 1:3. 2. A
product d coidiing nmGclaim1, wt.er, :in the
1€enl A'X%IEQQ!’&%?& %B‘é%n;&@%%jubﬁ@rcdéélﬂ%%ﬁﬁg al defdesrpradycine or
toclarml co

ac riling '

, Wherein the essential rail
rape aealialicdls & Rsientimavihcenaboaliel and a Mixturepploduetie and
according.to.cl a.imA |, erein the essential cii co. .,
BETR Fubehus abSbrn o SRl Giife" MelTRTha bBicelagg eion
Aol diRC R fimgoishidismvenheren e esse tiai (Alis
tea fkrce oil. 15 A prod a“t according to any ,
2ci ai Ahvpdet aowing éo cldim { hehaein 4hea pasasitial p8 component is
M nnaf:i‘ +on oil. ?. A product according to any
C@lﬂé@é%ﬁ% %qﬂ%i m wherein the oW e solvent alai"ie
3l . 18 @obud, acfording P Glaifuet wharein efediebsentitap oftlconidoment is
/. 3,F hereint e alcohol Is i':Cy iEkpF RJ. 20 J.
cinnpradaléeh@ccor ding to any preceding claim vvherei,

the ti=_2.f-vol atil lyent | ﬂ :
4or o HEHFHRREe o SR aPhe'h 18 Ehsent off qopponent is
en@mojol atile solvent is . glycol. 11. A product

according to claim10), wherein the glycol is ) o
S5nri oﬁﬁ@%@gﬁ‘g@@ﬁ@mg fo-2BY GF§eFEd) %@E’@Eﬂ— Huessential oil is
1 ACE0L gjgng to aanyr pre 'eding claim wherein carrier

is ares |llekn or rigid material, is anorphous
gsi | i somotlittoxdabrdngits @anynonwoy entavet erhicatin tbengasiestimgoil is

oeltlacelt t '"n- isnj )I,
cinnamon oll.

7. A product according to any preceding claim, wherein the volatile solvent
is an alcohol.

8. A product according to claim 7, wherein the alcohol is iso-propanol.

9. A product according to any preceding claim, wherein the non-volatile
solvent is water.

10. A product according to any claims 1-8, where in the non-volatile solvent
is a glycol.

11. A product according to claim 10, wherein the glycol is monopropylene
glycol.

12. A product according to any preceding claim, wherein carrier is a resilient
or rigid material, is amorphous silicon dioxide or is a non-woven material
comprising cellulosic fibres and plastic.

13. A product according to claim 12, wherein the non-woven carrier is a
combination of cellulose and polypropylene.

14. A product according to any of claims 1 to 11, wherein the carrier is
cardboard.

15. A product according to any of claims 1 to 11, wherein the carrier is

sintered plastic.



A product. corcli g to claim12, wherein ther rnr

ri crier isa 9, com; ination of cellul ose and

pol ypropyl erne. 14. A product ,according to any of

claims 1 to 11, wherein the cgéri er is cardboard.

15. A product according to any of clains 1 to 11,

‘é@heréi motihel sarariliep ® asi nf efecdispl dst i1d, vheléin e carrier is
uct ap ordlr'lrq to any of C|aIITBI to -11;

3&9 MU $iCHHdOdde. atg e is ' ~" L3,.1: C=Cls
‘E@ r CA%?@@UM“@@@%@@% néz/i@ Aai s@n@ioﬁﬁﬂéﬁé if Eﬁé%@ oA t8rrier has one
| 4, wherein th , : 8t4. r arri has
@ﬁﬁ%@@%@@i Zofmat. 5 18 A pr oduct accor di ng to any
Ia| ere n th i gar sel f, ad' nesrv
em %’f@f a2 opBRRTL ph P EROCR Gt PRl dprraly on 2 el
a@@g@gfé 8&Hhrofe:|or nore essentl al oils or essential of
conponents as defined in any preceding cla'rri, and a
THi xt Or ersfuroTatdnge ferdlaion- oonatisieg solever ﬂ‘e@’ea%sseﬂieaﬁ oils

T ARSI A ) WAt » o

ohablatieoizat’ hen- $@ét€@n§0!vem3 lad gefined.in a4 pAceding claim is a
fornul ation according to "claim 19, wherein the

V@pg%%gqgu@ wkerpbdingira @va!a’ta edo ﬁ@ﬁ%@f@i@ $Gheqyrt is 31 to 10 3.
2@' Xy Smﬁu %i}@ﬂ g@@@r& ng?@%@%fg?‘y%% v%effe %‘él \ﬁéd@%ﬁ% is mcg ified by

accor san

adémdm@fsmc@?mm@ di sposal b n. r.. 22 A . waste
%lsposal tin g@égﬁrlsm a product or fornmulation i Xx

rdi Hgetd @ dny i aia@ﬁoaeg;@rd ng to any preceding claim, to
sanitise and deodorise a waste disposal bin.

22. A waste disposal bin comprising a product or formulation according to

any of claims 1 to 20.



