;~e3e/m jT.6DTLS( . The present invention relates to a sanpler for
retrieving sanples of catalyst froma reactor excluding a tubular reactor,
havi ng catal yst beds on different |evels throughout the reactor while the
reactor is offline, a nmethod of retrieving sanples of catalyst froma
reactor, excluding a tubular reactor, having catal yst beds on different

| evel s throughout the reactor wherein top grids and inert at ed
on the beds, by the sanpler and to a nethod of retrieving s ﬂ@@m’m‘“ mﬂm
catalyst frorn a reactor, excluding t reactor, havi a beds
on different |evels throughout the r‘ggé\t‘wgﬁ}“g[}t not having top g*ﬁ?93§yor

inert balls on the beds by the sanpl er. BACKGROUND ART Cat al | er of
the general type described herein are known, and usually con’ﬁ@%ﬁmm@mm,""
sanpl i ng chg@)lgl;5 olg cavit§ | ocated within a reactor, which c

cavity can QIETEE INYENFUON de the reactor to sel ectively ofoatn a
catal yst sanple and deliver sane to a sanple receiver ~ while the reactor
is at nornmal operating conditions. The conventional catalyst sanplers

i ncl ude a gﬁrf;vi sion for manual ly operating a rotatable shaft to selectively
obtain a c | prsdent iprntivh &)l of._and t.o deliver the sanple to a
receiver, all while the rea%:l%tg? tt(?g %’?ﬂ%&ﬁeﬁoéf%}%‘”%ﬁﬂp?l%ﬁg cafalyst digm a

t enper at ur @eactor eRBAIRL Th ai d sanpl ers have proven quite
satisfactory in nany ﬁgi%ggﬁéfeasﬁéﬁrﬂ% %@i}?t\hﬁ@eqrydl fent bwdlsithronghoer ci al

refineriesy, ent No. 1,152 133 describes grain-triers having conical
shaped botto %E%rg%gsa‘%‘?%&‘? (735195t @itkine, o imeethasl oftretvieving sarhplend Meatat sttty a
openi ngs op._the inner and outer tubes are mani pul ated by raising or

Ractgic arglud

| owering t ha°05 SFEdimechiubias reastaniagingodatdl yie beney @bfefaf PRV 1L gk e i S
i nvention ‘gertai ns is described in U S. Patent No. 4,192,188. The catal yst

sanpl er de$E€rFasEd Wheesinitop gridssdndtiherelballit e 1da3gtell ioX ¢5k t romthe
bottom of the reactor and is used to safely vviet hgravmpeﬁlg’ @gﬁ%lsgép{)ef and

par ti cul at'e arfaetbed af resimingamecFal YRl frbi W Revof, ERGLAION VAT edtlld € 1 !

is operating at sub. or super atnosphéric con 835ty such

condi t i onshavifigecatdBspat@ndn #i$r | i t ur gi ng, connectjion to allow
the introduction of inert. gasep#ng\rrévggsﬁaglgﬁﬁn?%t %é?tégk’w&tmthﬁéméttmgﬁﬁ%re of

t he envi r enimatbalts bREL §dy ixed bed reactors renmai ns unchanged. Al so, a
packing is provided at se\%g?élﬁeﬁ%gﬁ?rs t hroughout the |l ength of the catal yst

sanpl er between the outer and inner tubes to insure that catal yst does not
enter the annul us between the outer and inner tubes. Al of the currently

avai |l abl eBﬁ%ﬁbﬁéUﬁﬁhiAﬁlﬂ undesi rabl e characteristics which [imt

Catalyst sampler of the general type described herein are known, and usually comprise a
sampling chamber or cavity located within a reactor, which chamber or cavity can be
operated from outside the reactor to selectively obtain a catalyst sample and deliver

S | . 13 .
ame to a sample receiver while the reactor is at normal operating conditions.

The conventional catalyst samplers include a provision for manually operating a
rotatable shaft to selectively obtain a catalyst from within the reactor and to deliver the

s . . :
mple to a receiver, all while the reactor 1s at operating conditions of high temperature



———

their effective utilisation for the retrieval of particulate sanples from
fi xed bed reactors wthout interrupting the reaction process. 3 There has
accordingly been a need for a catal yst sanpler which could enable a

catal yst sanple to be renoved froma reactor whilst it is not operating,
Such a sanpler is provided by the present invention. 4 SUWARY OF THE

| NVENTI ON According to the present iAvention a sanpler is provided for
retrieving sanples of catalyst froma reactor excluding a tubular reactor,
havi ng catal yst beds on different |evels throughout the reactor, the

sanpl er coﬁ?f?/ PERHGE- aheesaith gampldrsove pravebeyuite tsetidateny inuhmyhaspacty, andr i ve
nmeans at top end of the outer tube, an opening | ocated towards the bottom
of the out bavethgbe wadedy atilised ge tomieednl rfidegiéat ed bel ow t he opening, and an
el ongated i nner tube, the inner tube having a drive neans at top end of the
i nner tube, an opening |located towards the bottom of the inner tube,
wherein the inner tube having a di mension which allows the inner tube to be

suitably s i Q.0 ter .tube, . wherein the o in re positioned
suitably sﬂd%thtptg %3{ N%hle’tlggégyﬁassm%%sng%%wﬁﬂs ngéiﬁntggle%@g%fgﬁtoghg@%int ubes
are made f@on1 na_eriPL whi ch does not react physically or chemcally with
the cataly ts,p%fnavt da'afixg rositianing Hftthe operingsoen thekisnentnd pwier priesrare o t he
retrieving of the sanples of catalyst. Further, there is also provided a
net hod of Ftpyleed by raisinglosovofringdbavaled. from a reactor, excluding a
tubul ar reactor, having catal yst beds on different |evels throughout the
reactor wherein top grids and inert balls are |located on the beds, by a
sanpl er, the sanpler conprising an el ongated outer tube, the outer tube

having a o« icaelybe@nsled oft BB g8R&aOypt e whitdhethist in&tioﬂ\rb{?ﬂQﬁE'!ipgfchB@d ﬁ’g
ger -, S bel ow

towards the bottom of the outer tube and an auger 1chi ocate
the openi ngs. pfiehtaoehq ' upe, 11 he | nner.tube. havi ng. ive
nmeans at top end ofot h’eg?’ﬁggﬁ%‘@uggély %tnﬁgir%énri %S&Fbtfga gt 8\/\73?%5219 ’t'ﬁ%q{%ttom

of the in erein,the i nner tube having a dj nensjon which allows
t he inner Iﬁ?é%tgg?ge%cgg}sﬁ??la&egmﬁo& péﬂnq Fagtof 13ad g%t“é‘f‘l fuprelywErdRyigge
openi ngs ggrgplgsog%ti one J

partlcufjate rr[aterial such as a catalyst from a reaction vessel while it is
operating at sub. or super atmospheric conditions without altering such conditions. The
US patent is provided with a purging connection to allow the introduction of inert gas
for purging to ensure that the aimosphere of the environment within the fixed bed
reactors remains unchanged. Also, a packing is provided at several levels throughout the

length of the catalyst sampler between the outer and inner tubes to insure that catalyst

dc_)es not enter the annulus between the outer and inner tubes.

All of the currently available samplers exhibit undesirable characteristics which limit
their effective utilisation for the retrieval of particulate samples from fixed bed reactors

without interrupting the reaction process.



suitably such that the openings can coincide when so desired and the tubes
are nade froma material which does not react physically or chemcally with
the catal yst, the method conprising the steps of a) taking the reactor
offline, b) removing top portion of the reactor, c) renoving the balls and
grids,fromthe beds, d) determ ning the depth and position of the sanples
of catalyst, e) marking the levels oh the sanpler at required heights, f)
inserting the inner tube into the outer tube, g) closing the openings, h)

inserting ler.into the r tor, i) drivying,. the i ve neans, of the
out er tubéhﬁﬁ?ﬁgpgﬁgxg%ﬂ%gg?l?@ﬁ@ﬁgéaﬁm @d@F@%ﬁﬂ ﬂlﬁﬁﬁgﬁﬁggébpﬁagﬁﬂ i)
rotating the outer and inner tubes suitably to open the openings which
enabl es t hsémé’gq £ petremeved Gami pireactarewhidsipt év nbly opesating. Suckyraavampler A so
provi ded a nmethod of retrieving sanples of catalyst froma reactor,

excl udi ng movtidélbathepessentdnyentiani ng cat al yst beds on different |evels

t hroughout the reactor but not having top grids or inert balls on the beds,
by a sanpler, the sanpler conprising an el ongated outer tube, the outer
tube having a drive neans at top end of the outer tube, an opening | ocated
towards the bottom of the outer tube and an auger which is | ocated bel ow

t he opening, and an el ongated i nner tube, the inner tube having a drive
means at top end of the inner tube, an opening |ocated towards the bottom
of the inner tube, wherein the inner tube having a dinmension which allows
the inner tube to be suitably slotted into the outer tube, wherein the
openi ngs are positioned suitably such that the openings can coi nci de when
so desired and the tubes are nmade froma material which does not react
physically or chemcally with the catal yst, the method conprising the steps
of a) taking the reactor offline, b) renmoving top portion of the reactor,

c) determning the depth and position of the sanples of catalyst, d)

mar ki ng the | evels on 6 the sanpler at required heights, e) inserting the
inner tube into the outer tube, fj closing the openings, g) inserting the
sanpler into the reactor, h) driving the drive nmeans of the outer tube
until the sanpler reaches a predeterm ned height depth and i) rotating the
outer and inner tubes suitably to open the openings which enables the
catalyst to flow into the sampler by force of gravity. The present

i nvention consists of certain novel features and a conbi nation of parts
hereinafter fully described and illustrated in the acconpanyi ng draw ngs,
and particularly pointed out in the appended clains, it being understood
that various changes in the details nmay be w thout departing fromthe scope
of the invention, or sacrificing any of the advantage of the present

i nventi on. BRI EF DESCRI PTI ON OF THE DRAW NGS For the purpose of
facilitating an understanding of the invention, there is illustrated in the
acconpanyi ng drawi ngs the preferred enbodi ments thereof, froman inspection
of which, when considered in connection with the follow ng description, the
invention, its construction and operation, and many of its advantages
shoul d be readily understood and appreciated. FIG 1 is a side view of an
el ongated outer tube according to the preferred enbodi nent of the
invention; FIG 2 is a side view of an elongated inner tube according to
the preferred enbodi nent



of the invention; FIG 3 is an expl oded view of an auger and an opening
| ocated at the elongated outer tube of FIG 1 according to the preferred
enbodi ment of the invention; FIG 4 is an expl oded view of an openi ng

| ocated at the elongated inner tube of FIG 1 according to the preferred
enbodj nent of the invention; FIG 5 is an exploded view of a coupling

| ocated at the elongated outer tube of FIG 1 according to the preferred

enbodi nment of t he inventi on; 8 FIG 6 is an exploded view of a coupling
| ocated at ¢ of FIG 1 according to the preferred
enbodi nent of t eﬁmgﬂlgﬁwﬁw Is a top plan view of a handle for the

el ongated outer tube according to the preferred enbodi nent of the
invention; FIG 7B is a side viewo f a handle for the el ongated outer t ube

according to the preferred enbodi nent of the invention; FIG 8Ais a 'top
pl an vi ew dcerdingnidl thef presdnhénedntiogar esh lﬂngrprbﬁagd q&cgyt[qg‘n[gg 58nbRE of
preferred enbodi nent of the invention; FIG 8B is a side view of a handle

}‘ (r)]\r/e';][]ieoﬁl oﬂ@j&ﬁteﬁomr‘d"led’acio‘d@cl@@&%réjld%gla[' Qeatctb‘? Re{\ﬁrtlflé{ltglg/s lgga?ddnngﬁereorft the
levels throughout the reactor, the sampler comprising an elongated outer tube, the outer

tube having a drive means at top end of the outer tube, an opening located towards the
bottom of the outer tube and an auger which is located below the opening, and an
elongated inner tube, the inner tube having a drive means at top end of the inner tube, an
opening located towards the bottom of the inner tube, wherein the inner tube having a
dimension which allows the inner tube to be suitably slotted into the outer tube, wherein
the openings are positioned suitably such that the openings can coincide when so
desired and the tubes are made from a material which does not react physically or
chemically with the catalyst, provided that the reactor must be taken offline prior to the

retrieving of the samples of catalyst.

Further, there is also provided a method of retrieving samples of catalyst from a reactor,
excluding a tubular reactor, having catalyst beds on different levels throughout the
reactor wherein top grids and inert balls are located on the beds, by a sampler, the
sampler comprising an elongated outer tube, the outer tube having a drive means at top
end of the outer tube, an opening located towards the bottom of the outer tube and an
auger which is located below the opening, and an elongated inner tube, the inner tube
having a drive means at top end of the inner tube, an opening located towards the
bottom of the inner tube, wherein the inner tube having a dimension which allows the

inner tube to be suitably slotted into the outer tube, wherein the openings are positioned



9 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI M ENT The present invention
relates to a sanpler (1) for retrieving sanples of catalyst froma reactor
excluding a tubular reactor, having catal yst beds on different |evels

t hroughout the reactor while the reactor-is offline, a nmethod of retrieving
sanpl gs of catalyst froma reactor, excluding a tubular reactor, having
catal yst beds on different |evels throughout the reactor wherein top grids
and inert balls are | ocated on the beds, by the sanpler (10) and to a

met hod of retrieving sanples of catalyst froma reactor, excluding a

tubul ar reatHHY shelvihaltheaershings chredsincide aitieh ep elesirddeael the tthisesughanidet he
reactor but not having top grids or inert balls on the beds by the sanpler

(10) . Her eifrvari hematetifli whizhelves in6BtdabNpysldall @S ChiRR NP &idaMR! &falfstO)neand
t he met hods of the present invention according to the preferred enbodi ment

and by ref efdihdicdnthrishe BE i ] . weyver. it is to_ be
under st ood t hat IO}n%i tp%g tﬁg{ﬁ;g@ r@%{lggﬁv}dte%&%hoe Blree?)erlp?lgﬁmgéﬁ%apﬁjé)ﬁ‘t‘)fof t he
i nvention i ef er enc o,the accanpanying drawings . is nerely to
facilitat eﬁ{c}:%se%\édéglc%ﬁ%v”%tge b?léssaéﬁﬂqdﬁ&@‘ﬁ FhGrPeg%dl) deteiaingng e depfaindnat
those skilled.in %qg art may devise various nodifications and equival ents
wi t hout ' dePaFHIhET ficotammes alceaselyes ek merkipg thedistels loai the samEplesat teqnckd2 show
the el ongated outer and inner tubes (12, 20) respectively according to the
preferred BeHBWSI Aeinserting tthe innevetd amo ths oateewibe, np) Fl&ingl the Beer@iEsh)t ube
(12) is provided with a drive neans ( 14) at top end of the outer tube (
12), the dinsertingéensamplet)iniothrter apliviviylind alvaSRESSE thh ¥ g?dkd‘% i FI GS.
7A and 7B show the top plan view andb) Zolgsi de Y/i ew of the ﬁta%ﬁ e rglrl t he
el ongat ed thutsempletRéachd?) prdRaRBTL ek rdiqn : rehens &g
enbodi ment of the | mvent i on. '%E@?{ghﬁgl%tgagggr%{\%Jgeré&g%gg}bégﬂﬁtﬁbar(‘gi cr
| ocat ed t owgdsdgith of .the outer tube 1%); nd_an .auger 18) which
is |ocated bel 0\l/vl§l et?% Eergl)lmr?gop(e 51%3 ‘.”% N Elﬁyh(e(cai S(Elf)or dew igg @eﬁé&npﬁ%t
necessari | in.the formof a corkscrew shaped tool. FIG 3 shows an
expl oded &%gkﬁﬁggﬁﬁgﬂguger (18) and an opening (16) |ocated at the
el ongated outer tube (12) of FIG 1 according to the preferred enbodi nent
of the invention. The pushing and screwi ng effects .of the auger (18), as
applied manual |y by an operator, facilitates and assists snmooth entry of
t he sanpl €$5q PBYvidedtamethodiforstrihingasathpdensiotayal padied ac@hetby ekxch@agsa The
corkscrew configuration of the bottomof the outer tube (12) also ensures
m ni mal (itybudarypactiemrhgeng catahat bedstdd eiffepdnlieiels theAGRoNhY irddct Wl dot S
snooth rounded edges. FIG 2 is nowreferred. There'is shown an el ongated
| nner t ubBai@ropbFiahof sacpr Ballscel §s 3 bl UfOTRIRS datPlortont iGN, O L he
0 sari

i nner tube (20), the drive neans (22) preferably but n nece yis a

handl e . | ' he side vi f
nandl & 7o the 6! enoat e ang: HDERAfs R0 HIEH G bFathEButk G t0e e

preferredg iodERY venti Under st andabl y, the |nner tube (20)
havi ng a di nersi on, \kﬁ‘?’%@ggﬁ g\c/’\;gorflr?gn@ﬁr‘i’él erttﬁkbeea?‘gé*} apgethwhicy; ‘tsalBF%fe‘gl otted
into the PULE i d ube. 1221 Fo[ i nstance, the diameter of the inner
€ openintg, ahd an elongated inner tube, the inner tube having a drive means at

fop end of the inner tube, an opening located towards the bottom of the inner tube,

‘wherein the inner tube having a dimension which allows the inner tube to be suitably

slotted into the outer tube, wherein the openings are positioned suitably such that the

openings can coincide when so desired and the tubes are made from a material which

does not react physically or chemically with the catalyst, the method comprising the

steps of a) taking the reactor offline, b) removing top portion of the reactor, c)

determining the depth and position of the samples of catalyst, d) marking the levels on



tube (20) is snmaller than the outer tube (12) such that the inner tube (20)
can be slotted into the outer tube (12). FIG 4 is an expl oded view of an
opening (24) located at the elongated inner tube (20) of FIG 1 according
to the preferred enbodi ment of the invention. The openings (16, 24) of the
outer,and inner tubes (12, 20) are positioned suitably such that the

openi ngs (16, 24) can coincide when s0 desired and the tubes (12, 20) are
made froma material which does not react physically or chemcally with the
catal yst. Even though not shown in any of the acconpanying draw ngs, there
are mar ki n8 stmplenat reavicideheaghds, ted spring tief inhérgub@mpd e quid)tulgd, Heclosing t op
part which is not subnmerged) to indicate to the operator the required

angl es of thaopérmiggspl) inbertinBHes sabdph® 43 Me Fe@ct@f}f’n?' delvinBake BiivSmehiiCofl thO
openi ngs (16, 24) coincide, and then to ensure that the openings (16, 24)

do not coidigd Jhat, d | i I nsihde, L npl er
(10). Fi oS Ehe Rkt SIS TR AR AFHR A58 15D B BE e
t he el ong t.er d inner, tubes (12, 20), respectjvely, of FlI 1

accor di ngacttugeqtaﬁg D ersesﬁﬂgtfjrﬁé?if’?@h CHPeRITES n‘?‘iagfr‘?.s thl%%aé%ly?ﬁotﬁgi(?‘ﬁgs
(26, 28) are Er%é%geqﬁ}é enabl e the handle's to be attached to the tubes
(12, 20) 4RNQ HYsaTIe] FE N&Yi%s to be rotated. The tubes (12, 20) are
made froma material which does not react physically or chemcally with the
catalyst. Preferably, the material is stainless-steel. Another advantage of
the sanpler (10) is that the various tubes joined to give the required

total hei gt mesthoinvernigt Bomsivls BE cedsih|novell KARRE] 8 adinBiRRidH BERRiENS Of
t he 12 tubes ( 12, 20) (about 5 cmin dianeter) enables the sanpler ( 10)

{oc T ackedinnd: N hedival AP IARIA HP 8 BRLAANYEE3ERI S ang

facilitating its transportation. e reacto Iovi Wth top

grids andjiment s at the catal yst beds and sonme are not,. The sanpler

(10) of the pr ersgéra#én?tﬁ@eontti lgnﬁliesapé’éﬂ‘g%jlbggf%s’rgtﬁ?‘%&/é‘ng Odsthat various
changes in the details may be without departing from the scope of the invention, or

sacrificing any of the advantage of the present invention.



catal yst fromboth types of reactors. As nentioned earlier, the present
invention also provides a nethod of retrieving sanples of catalyst froma
reactor, - excluding a tubular reactor, having catal yst beds on different

| evel s throughout the reactor wherein top grids aiZd inert balls are

| ocated on the beds, by a sampler ( 10), the s anpler ( 10) conprising an
el ongated outer tube ( 12), the outer; tube (12) having a drive neans ( 14)
at top end of the outer tube ( 12), an opening ( 16) | ocated towards the
bottom of the outer tube ( 12) and an auger ( 18) which is | ocated bel ow
t he openi nBRICE)DESGRIBTI@N @B THRIDRAWINGSbe (20), the inner tube (20)
having a drive neans (22) at top end of the inner tube (20), an opening
(24) located towards the bottom of the inner tube (20), wherein the inner
tube (20) having a dinension which allows the inner tube (20) to be

sui tably s{at in heg..qut er tube 12 erein the openings (.16, 24
are positi %ﬁ'ethggaﬁptoaiﬁg%agﬁg%qgh% “r{d%égt%lﬁg}%) #gtﬁlp(“Vfﬁt,lonzzljer?:gsnl@égﬁtéﬁg d& when
so desired,and the tubes (12) 20) are nade froma material which does not
react phys‘#“EéFW“Rﬂﬂywﬁéffﬁwlgﬁ yhepreferied embodimenss therend frase Bodnsnsepen fng t he
steps of a) taking the reactor offline, b) renoving top portion of the
react or, cyhiclarivhdnepnsideredan kenrmndorgwittshd fodlowinpeddserdstiong)hedatantivnnitag t he
depth and position of the sanples of catalyst, e) marking the levels on the
sanpl er ( XOpstatctivequd ropdranen,giridsmaiy of Nts &HYArget RRoUIAMRIreddIBeutdPItobdt O t he
outer tube ( 12), g) closing the openings ( 16, 24), h) inserting the 13
sanmpl er (ka) apptesiateie reactor, i) driving the drive means (14) of the outer
tube (12) until the sanpler (10) reaches a predeterm ned hei ght depth, and
j) rotating the outer and inner tubes (12, 20) suitably to open the

openi ngs (16, 24) which enables the catalyst to flowinto the sanpler (10)
by force ?gGggavitg. Al so.as descrj bed, %he present invention also

descri bes B dide v eveef dneslpngrtedoniercube according {psthe prefared embedigent

excl udi ng ? t ybul ar reactor, having catal yst beds on different |evels

t hr oughouPt Ra"Ye84e/or but not having top grids or inert balls on the beds,
by a sanpler (10), the sanpler (10) conprising an el ongated outer tube
(12), the outer tube ( 12) having a drive neans (| 4) at top end of the
outer tube ( 12), an opening ( 16) located towards the bottom of the outer
tube ( 12FlGridisarsidaigiew ¢f dh8lonpatedinas thiecaicasiheloome biZeofPeinpadifikd) . and
ait elongated inner tube (20), the inner tube (20) having a drive neans
(22) at tofkthendenfiod;he i nner tube (20), an opening (24) |ocated towards the
bottom of the inner tube (20), wherein the inner tube (20) having a

di mensi on which allows the inner tube (20)' to be suitably slotted into the
outer tube (12), wherein the openings (16, 24) are positioned suitably such
that the F et 24 oi nci de when.so, desired and the, tubes (

150 20) ol e dxphfbea Mo 570 SRR B3R Sttt fyter

chem cal | | e catalyst, th t hqd conprising the steps of a) taking
the r eact%?é,\%éﬁ(%‘ne%cc%r)d”}%t%m Pfﬁ?et"’gg eﬂg’tofil%‘?ﬂtéf the{aveniiast or, c) det ermining
the depth and position of the sanples of catalyst, d) narking the |levels on
the sanpler ( 10) at required heights, e) inserting the inner tube (20)
into the outer tube ( 12), f) closing the openings ( 16, 24), g) inserting
the sanplidf: ¢ i3y explpded Wewrafzant apening)located ante tehmgalel inereatesof FIG)1 o E
the outer tube ( 12) until the sanpler ( 10) reaches a predetermnm ned hei ght
dept h, aradcdrilingds &id prefeifed embad R bf RAnidiaeh; t ubes (12, 20) suitably to
open the openings (16, 24) which enables the catalyst to flowinto the
sanpler (10) by force of gravity. Wile in the foregoing specification this
i nvention has been described in relation to certain preferred enbodi nents

ther eof , F@@ds & |5 have b t forth f f il tion,
i1 R0 BB sl FTLa8 ToeetRlocdhe SlrBrie REGr Raen BR3C "

susceptibl e @o ﬂ9 itiopal enbodinments and that certain of the details
descri bed“HEHBE Preered emagdiseans phtkeamvoptians hout departing fromthe
basic principles of the invention.



15 CLAIivliS 1. A sanmpler ( 10) for retrieving sanples of catalyst froma
reactor excluding a tubular reactor, having catal yst beds on different

| evel s throughout the reactor, the sanpler conprising: a) an el ongated
outer tube ( 12), the outer tube ( 12) having a drive neans ( 14) at top
end of the outer tube ( 12), an opening ( 16) |l ocated towards the bottom of
the outer tube ( 12) and an auger ( 3 S) which is | ocated bel ow t he opening
( 16), and b) an elongated i nner tube (20), the inner tube (20) having a
drive nean§?§22) at top end of the inner tube (20), an opening (24) |ocated
towar ds t he'l oPtivAR 8xplodrs viawmeo ataskplif@Byatedictheietonted ihee tubetoftFeG( 20)
havi ng a di nensi on which allows the inner tube (20) to suitably slotted
into the outerdingietheb2yferehentidimeieroRenidgion( 16, 24) are positioned
suitably such that the openings (16, 24) can coincide when so desired and
the tubes (12, 20) are nmade froma material which does not react physically
or chemcally with the catalyst, provided that the reactor nust be taken

of fline pri . etrieving of the, sanpples of catalyst. 2. A sanpler
(10) as cl g@n@tﬁilgngg?éipﬁ‘ﬂnﬂww{’graeg% %@fdmﬂ@n&aé%@uterm%e@rccqrﬁ@got@tréfs t ube
(12) is.a handle. 3. A sanpler (10) as clainmed in claim1, wherein the
drive rneangrc?ef?’?i egfaoofiﬁ’éeqtgg@e IRYAREOR;20) is a handl e.

FIG. 7B is a side view of a handle for the elongated outer tube according to the

preferred embodiment of the invention;

FIG. 8A is a top plan view of a handle for the elongated inner tube according to the

preferred embodiment of the invention;

FIG. 8B is a side view of a handle for the elongated inner tube according to the

preferred embodiment of the invention;




|6 4, A sanmpler (10) as clained in claim1, wherein the auger (18) is a
corkscrew shaped tool. 5. A sanpler (10) as clained in claiml, wherein the
di aneter of the inner tube (20) is snmaller than the outer tube (12) such
that the inner tube (20) can be slotted into the outer tube ( 12). 6. A

sanpl er (10) as claimed in claim1, wherein the material is
stainless-steel, 7. A sanpler (10) as clainmed in claim1l, wherein the outer

tube (12) is bOI ned with as many nunbers of tubes as possible to increase

the total |REGAELERDBSCREPTIONDF THEE pammﬁﬂ%mém d@@’fp' er (10) as
clainmed in claim1, wherein the inner tube (20) is joined wth as many
nunbers of tubes as possible to increase the total |ength and/ or hei ght of

the sanpler (10). 9. A sanpler (10) as clained in clains 7 and 8, wherein
hei ght and/or |ength can

various tu he requir total
be di smant F‘E‘E mésgmﬁ\ge“t“%“% (¥ tt%)safag ef:(i pegineying wmples, of\eatalyst Arorhe
sanpl er 31)5 b@ E ec{ and unpacked using portable

FEGtof 8 %JB Jubylarcienstomthinigg icetsl yst beds pardiBerennlevels throughout

contalners
the reactor while the reactor is offline, a method of retrieving samples of catalyst from a
reactor, excluding a tubular reactor, having catalyst beds on different levels throughout
the reactor wherein top grids and inert balls are located on the beds, by the sampler (10)
and to a method of retrieving samples of catalyst from a reactor, excluding a tubular

reactor, having catalyst beds on different levels throughout the reactor but not having

top grids or inert balls on the beds by the sampler (10).

Hereinafter, this specification will describe the sampler (10) and the methods of the
present invention according to the preferred embodiment and by referring to the
accompanying drawings. However, it is to be understood that limiting the description to
the preferred embodiment of the invention and with reference to the accompanying
drawings is merely to facilitate discussion of the present invention and it is envisioned
that those skilled in the art may devise various modifications and equivalents without

departing from the scope of the appended claim:s.

FIGS. I and 2 show the elongated outer and inner tubes (12, 20) respectively according
to the preferred embodiment of the invention. As shown in FIG. 1, the outer tube (12) is
provided with a drive means (14) at top end of the outer tube (12), the drive means (14)

is preferably but not necessarily a handle. FIGS. 7A and 7B show the top plan view and



a 11. A sanpler (10) as clainmed in claim1l, wherein the sampler (10) is
able to retrieve sanples of catalyst froma reactor having top grids and
inert balls. 12. A sanpler (10) as claimed in claiml, wherein the sanpler
(10) is able to retrieve sanples of catalyst froma reactor having no top
grids,or inert balls. 13. A nethod of retrieving sanples of catalyst froma
reactor, excluding a tubular reactoryhaving catal yst beds on different

| evel s throughout the reactor wherein top grids and inert balls are | ocated
on the beds, by a sanmpler (10), the sanpler (10) conprising an el ongated
out er t ubeside L2}, oftthe hantll€ Fortthid elonfatdePdutbrab& 0123, z@§ﬁe¥5§vé¥?ﬁéb%rdin% tdfe at top
end of the outer tube ( 12), an opening ( 16) | ocated towards the bottom of
t he outer j; ; (- 18) which is |ocated bel ow t he openi ng
( 16), andsgﬁﬁgggﬁggg@gﬂfﬁﬂggﬂgﬁg%QYZO), the inner ~ tube (20) having a
drive neans (22) at top end of the inner tube (20), an opening (24) |ocated
towards the bottom of the inner tube (20), wherein the inner tube (20)
havi ng a ghgensi n which allows the inner tube (20) to be suitably slotted
into the &IS@&B@W\&M angpsnisigr{ | ) Hecasesetnivagis tiel®ttopu)f the euteoiibei(bed
suitably such that the openings ( 16, 24) can coincide when so desired and
the tubes and2n a@yr @Bk wirkadieis flocaradebelat alid Gdeniyi (¢ 6). dBRauBE! (IBEBEfer@blysi cal |y
or chemically with the catalyst, the nmethod conprising the steps of: a}
taking { houl aRiGioadsslikd Bein th) ARG QRGLAR-AAbL] 91, OF the reactor, c)
removing the balls and grids fromthe beds, ﬂ? eterm ning the depth and
position of the sanples of catalyst, e) marking the | evels on the sanpler
(10) at required heights, ~s f) inserting the inner tube (20) into the

outer tub 1 Losing, the openi ngs 6, 24), h). inserting, the sanpler
( 10) int gl(g"h%)s?%‘g%?’gre?a??&d?'ie i%gt%fﬁggﬁréé)ea?fﬁé%gp?%% () ot he ¢ ube
(12) until th@gfffa | er (‘111% reaches a predeterm ned hei ght depth, and j)
rotating piRRsaied Qpten fubg hiéarof iesT @geording) tostfie tniplerred ¢mbodimenteofofheni ngs
(16, 24) which enables the catalyst to flowinto the sanpler ( 10) by force
of gravi tiiventipn. Zhenpushuag asd s¢rawmgoeffestsafaherndgdr (18)eneipplich enauilie byeans (
14) of the outer tube (12) is a handle. 1 ~. A nethod as clained in claim
13, wher edmopenator ficilétater and afsBR) snedotli Bietryi GHRE sdnskler (18PIntd edehapehad

densely packed catalyst beads. The corkscrew configuration of the bottom of the outer

tube (12) also ensures minimal (if any) damage to the brittle catalyst beads by virtue of

its smooth rounded edges.

FIG. 2 is now referred. There is shown an clongated inner tube (20) which is provided
with a drive means (22) at top end of the inner tube (20), the drive means (22)
preferably but not necessarily is a handle . FIGS. 8A and 8B show the top plan view and |
the side view of a handle for the elongated inner tube (20), respectively according to the

preferred embodiment of the invention.

Understandably, the inner tube (20) having a dimension, which allows the inner tube

(20) to be suitably slotted into the outer tube (12). For instance, the diameter of the inner



16. A method as clained in claim13, wherein the auger ( 18) is a
corkscrew shaped tool. 17. A nethod as clained in claim13, wherein the

di aneter of the inner tube (20) is snmaller than the outer tube (12) such
that the inner tube (20) can be slotted into the outer tube ( 12). 18. A
method as clained in claim13, wherein the material is stainless-steel.

19 19. A method as clained in claimtl3, wherein the outer tube (12) is
joined with as many nunbers of tubes as possible to increase the total

| engt h and/ or height of the sampler ( 10). 20. A method as clainmed in claim
| 3, wher ei fibe pED)iinpratller diva thooyter 8ibg ¢l Neachihehthadnnen tipedddbeansbeotiotisthes as
possible to increase the total |ength and/or height of the sanpler ( 10).
21. A net hmtb ths ocfeatubedl2)n cl ai ns 19 and 20, wherein various tubes joined
to give the . required total |length and/or height can be dismantled. 22. A
method as clained in claim2l, wherein the sanpler (10) can be packed and
unpacked using portable containers/suitcases thus facilitating its

ner 1 ubaesq r3: 855l VR Pan SeRUIRTA UG HelY eplRBif et BB ™
?2:2![ 2?5 g{%@éﬁ?ﬁcoﬁﬁ{%ﬁ@ﬁgé ?)?e er?e]:d érﬁgééi%\é}ltngf t?lgr{r?\le%ﬁorefTh%aépaelnYr{Sgts (flg,o ma
24) of the outer and inner tubes (12, 20) are positioned suitably such that the openings
(16, 24) can coincide when so desired and the tubes (12, 20) are made from a material
which does not react physically or chemically with the catalyst. Even though not shown
in any of the accompanying drawings, there are markings in the handle and top part of
the sampler (10) (i.e. the top part which is not submerged) to indicate to the operator the
- required angles of turning of the inner tube (20) to ensure that first the fwo openings

(16, 24) coincide, and then to ensure that the openings (16, 24) do not coincide so that

the catalyst sample is retained inside the sampler (10).

FIGS. 5 and 6 are the exploded views of couplings (26, 28) located at the elongated
outer and inner tubes (12, 20), respectively, of FIG. 1 according to the preferred
embodiment of the invention. These couplings (26, 28) are provided to enable the

handles to be attached to the tubes (12, 20) and to enable the handles to be rotated.

The' tubes (12, 20) are made from a material which does not react physically or

- chemically with the catalyst. Preferably, the material is stainless-steel.

Another advantage of the sampler (10) is that the various tubes joined to give the

required total height and/or length can be easily dismantled, and the dimensions of the



reactor, having catalyst beds on different |evels throughout the reactor
but not having top grids or inert balls on the beds, by a sanpler ( 10),
the sanpler ( I 0) conprising an el ongated outer tube (12), the outer tube
(12) having a drive neans (14) at top end of the outer tube (12), an
opening (16) |l ocated towards the bottom of the outer tube ( 12) and an
auger ( 18) which is located below the opening ( 16), and an el ongated

i nner tube (20), the inner tube (20) having a drive neans (22) at top 20
an opening (24) |located towards the bottom of

end of the ti nner, t 8)669%20) (
the inner BB Q%O? Blied £t frediametar) eudbées(t@parthplvi (i) o dienparkidrandhi ch
allows the inner tube (20) to be suitably slotted into the outer tube (12),

wher ei n t hénprkad neisg @Qlﬁabl62dontan&rs/l@@isdaéds(lmcfa&maﬁ@?itytrﬁi&?&tétf&@ the
openings ( 16, 24) can coincide when so desired and the tubes ( 12, 20) are

made froma material which does not react physically or chemcally wth the
catal yst, the nethod conprising the steps of; a) taking the reactor

of fline, bkomargpvi [ of..the reactor, ' determ ning the depth
and position of tlhé;&%%t{r}rglagégf’ %OI%' Pc{é%gt“é{f}y@? g“§§ arl‘f;g‘l“ﬂt h@ﬁ% ﬁéﬁ? gxfalyst lﬁ%staﬁg
sa_rrple_r.(l% requi.red hei S...) inserting the inner tube (20) into the
out er tubeg r&%r’e “P?Lilé’ieééﬁnﬂgf %R)é of fherrergat inv@itiop s capgple toestriaviersgmples ofanpl er
(10) into thé reactor, h) driving the drive nmeans ( 14) of the outer tube (
12) unti| tadvetdrasm Bethtypespf reagiores a predet ermi ned hei ght depth, and i)
rotating the outer and inner tubes (12, 20) suitably to open the openings
(16, 24) which enables the catalyst to flowinto the sanpler ( 10) by force
of gravity. 2~. A nmethod as clained in claim24, wherein the drive neans
(14) of thés omdmtiontdile@rlier, the present invention also provides a method of retrieving
samples of catalyst from a reactor, excluding a tubular reactor, having catalyst beds on
different levels throughout the reactor wherein top grids and inert balls are located on
‘the beds, by a sampler (10), the sampler (10) comprising an elongated outer tube (12),
the outer tube (12) having a drive means (14) at top end of the outer tube (12), an
‘opening (16) located towards the bottom of the outer tube (12) and an auger (18) which
is located below the opening (16), and an elongated inner tube (20), the inner tube 20)
-having a drive means (22) at top end of the inner tube (20), an opening (24) located
towards the bottom of the inner tube (20), wherein the inner tube (20) having a
dimension which allows the inner tube (20) to be suitably slotted into the outer tube
(12), wherein the openings (16, 24) are positioned suitably such that the openings (16,
24) can coincide when so desired and the tubes (12, 20) are made from a material which
does not react physically or chemically with the catalyst, the method comprising the
steps of a) taking the reactor offline, b) removing top portion of the reactor, ¢) removing
the balls and grids from the beds, d) determining the depth and position of the samples

of catalyst, €) marking the levels on the sampler (10) at required heights, f) inserting the

inner tube (20) into the outer tube (12), g) closing the openings (16, 24), h) inserting the



(12) is a handle. 26. A nmethod as clained in claim24, wherein the drive
neans (22) of the inner tube (20) is a handle. 21 27. A method as clai ned
in claim24, wherein the auger ( 18) is a corkscrew shaped tool. 28. A
method as clained in claim?24, wherein the dianeter of the inner tube (20)
Is smaller than the outer tube (12) such that the inner tube (20) can be
slotted into the outer tube (20). 2913 A nethod as clained in claim 24,
wherein the material is stainless-steel. 30. A nethod as clained in claim
24, wherein the outer tube (12) is joined with as many nunbers of tubes as
possi bl e s#Mple(Rdaotiherencivnli) drivigy theadrieancane{Ighbf o dubee tsrRNRR Rl 10) .
31. A'nethod as clained in clains 29 and 30, wherein the inner tube (20)

i s j oi ned td $dmsler YeddUBP . Myedd ahes [ A Qe dnGr t ot al
| engt h and/ or h%i gﬁ?mo? t he spz‘?rprteerﬁn%%%l%@tg%.ﬁﬁAQ}rlr(gg)h%ctfh@g t@??ﬁ%&ﬁdﬂ claim

31, wh i ' LSuj.0i ned wth f b
possi bl e 1o noes (28 0 4AELL AP bRkt wleeafinet oy aRgr FED Pl Ehiient £°10)

flow into the sampler (10) by force of gravity.

Also as described, the present invention also describes a method of retrieving samples
of catalyst from a reactor, excluding a tubular reactor, having catalyst beds on different
levels throughout the reactor but not having top grids or inert balls on the beds, by a
sampler (10), the sampler (10) comprising an elongated outer tube (12), the outer tube
(12) having a drive means (14) at top end of the outer tube (12), an opening (16) located
towards the bottom of the outer tube (12) and an auger (18) which is locéted below the
opening (16), and an elongated inner tube (20), the inner tube (20) having a drive means
(22) at top end of the inner tube (20), an opening (24) located towards the bottom of the
inner tube (20), wherein the inner tube (20) having a dimension which allows the inner
tube (20) to be suitably slotted into the outer tube (12), wherein the openings (16, 24)
are positioned suitably such that the openings (16, 24) can coincide when so desired and
"the tubes (12, 20) are made from a material which does not react physically or
- chemically with the catalyst, the method comprising the steps of a) taking the reactor
offline, b) removing top portion of the reactor, c) determining the depth and position of
the samples of catalyst, d) marking the levels on the sampler-(10) at required heights, e)
inserting the inner tube (20) into the outer tube (12), f) closing the openings (16, 24), g)
inserting the sampler (10) into the reactor, h) driving the drive means (14) of the outer

tube (12) until the sampler (10) reaches a predetermined height depth, and i) rotating the



-33. A nethod as clainmed in claim20, wherein the outer and inner tubes (
12, 20) are rotated cl ockwi se and anticl ockw se to open the openings (16,
24). .A[Sy.AlH . A ;3. A . A% AE".A . AL. A A9s, . A(_.As % A; L?. AFY(. AsNe. Af (2
.A(.ASN . A Aa. A nP~ } V| }} xsnhc] X] caU] ¢ a] cal] c
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caJ ca] ca] ca] ca] ca]ca]ca] ca]ca]ca] ca]ca]c
a] cRa] cRa]cajca! J#% 7 8 Z ‘
Pt 3RH#HETIVES: Ya%80&EEE' } xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca!')*WZ++G J
-- %} . . 0_2086B3aBhEA6Y/BbESA2) PYOsuitably < vpen theZdpleimks 4] 6; 2ky dhedl bl cal c
aJ ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calcalca]ca]ca]ca]ca]ca]cal<=Y=
\ ?2?7@nA0R catalyst to flow into the sam '
Bk HH 3Ky KKK, LLL OMWNROOTO00 PF % S5 e 4 8P ¢ ] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! - P3PPP
PFQQQQVRRRSI SSSST2WVKZnZZ\ M\\\\ @] ] ] NNQ*} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca]c
a] ca] ca] ca cal,calcal cal cal cal ca] ca] cal] ca] ca) ca] ca] ca] ca] ca] ca] ca] ca] ca!
A:ll\ Jeal ¢ L%dg]ctﬁﬁlfﬁr{%ﬂmkfsﬂ%ag}j#%]ﬁ‘hﬁ% g%vpnt]lon Las een] des]cribe]d in] rela]uion] to ] °
] } xsni d_Z]%ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]calc
a] ca] ca] caf€@]ncrpteard ambagisedntstheredf, jand njaky Idgtekk Bhvd beenetf fisfth fogetpbdehi i bi i
j }xsnid_Z]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]c
a] ca] ca] cadfclustmitoom) dajwdh] eaphppdren to@hbS QRifled )in! thd OXE that-tKe FvaRMR (9 -
109%& () -fMLOY&' ()-sSL10%& ()-sbCF9 10%& ()-IfMLOY%& () -
susceptible to additional embodiments and that certain of the details described herein

can be varied considerably without departing from the basic principles of the invention.



.10 10 103! 109& ()-9s. @O0% ()- Y(! 10%& () - nP~dEbCy&10%& () - F10%&' () -

Y' 1 10%: () -4l s! 109 ()-310%& ()- '109%& ()-F }

bC3y! 109% & ()- GMLO% & ()- 10 10 \ |
10310%&' () - 31! 109& () - Ff/ ! 109& ()-3Wz{|}bCf @O%& ()- ~109%& ()-L10%& ()-M
10( 10( 10( 10% & ()-3 !'10% & ()-G-_@& 10%& ()- MO%& ()-M.10% ()-:

CLAIMS

1. A sampler (10) for retrieving samples of catalyst from a reactor excluding a tubular
reactor, having catalyst beds on different levels throughout the reactor, the sampler
comprising:

a) an elongated outer tube (12), the outer tube (12) having a drive means (14) at top
end of the outer tube (12), an opening (16) located towards the bottom of the
outer tube (12) and an auger (18) which is located below the opening (16), and

b) an elongated inner tube (20), the inner tube (20) having a drive means (22) at top

-end of the inner tube (20), an opening (24) located towards the bottom of the
inner tube (20), wherein the inner.tube (20) having a dimension which allows the
inner tube (20) to suitably slotted into the outer tube (12),

" wherein the openings (16, 24) are positioned suitably such that the openings (16, 24)
can coincide when so desired and the tubes (12, 20) are made from a material which
does not react physically or chemically with the catalyst, provided that the reactor

must be taken offline prior to the retrieving of the samples of catalyst.

2. A sampler (10) as claimed in claim |, wherein the drive means (14) of the outer tube -

(12) is a handle.

3. A sampler (10) as claimed in claim 1, wherein the drive means (22) of the inner tube

(20) is a handle.
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tool.

5. A sampler (10) as claimed in claim 1, wherein the diameter of the inner tube (20) is
smaller than the outer tube (12) such that the inner tube (20) can be slotted into the

outer tube (12).
6. A sampler (10) as claimed in claim 1, wherein the material is stainless-steel,

- 7. A sampler (10) as claimed in claim 1, wherein the outer tube (12) is joined with as
many numbers of tubes as possible to increase the total length and/or height of the

sampler (10),

8. A sampler (10) as claimed in claim 1, wherein the inner tube (20) is joined with as
many numbers of tubes as possible to increase the total length and/or height of the

sampler (10).

9. A sampler (10) as claimed in claims 7 and 8, wherein various tubes joined to give

the required total height and/or length can be dismantled.

10. A sampler (10) as claimed in claim 9, wherein the sampler (10) can be packed and

unpacked using portable containers/suitcases thus facilitating its transportation.
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12. A sampler (10) as claimed in claim 1, wherein the sampler (10) is able to retrieve

samples of catalyst from a reactor having no top grids or inert balls.

13. A method of retrieving samples of catalyst from a reactor, excluding a tubular
reactor, having catalyst beds on different levels throughout the reactor wherein top
grids and inert balls are located on the beds, by a sampler (10), the sampler (10)
comprising an elongated outer tube (12), the outer tube (12) having a drive means
(14) at top end of the outer tube (12), an opening (16) located towards the bottom of ..
the outer tube (12) and an auger (18) which is located below the opening (16), and
an elongated inner tube (20), the inner tube (20) having a drive means (22) at top
end of the inner tube (20), an opening'(24) located towards the bottom of the inner
tube (20), wherein the inner tube (20) having a dimension which allows the inner
tube (20) to be suitably slotted into the outer tube (12), whe;ein the openings (16,
24) are positioned suitably such that the openings (16, 24) can coincide when so
desired and the tubes (12, 20) are made from a material which does not react

- physically or chemically with the catalyst, the method comprising the steps of:
a) taking the reactor offline,
b) removing top portion of the reactor,
¢) removing the balls and grids from the beds,
d) determining the depth and position of the samples of catalyst,

e) marking the levels on the sampler (10) at required heights,
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) closing the openings (16, 24),

10 10 10L

h) inserting the sampler (10) into the reactor,

i) driving the drive means (14) of the outer tube (12) until the sampler (10) reaches
a predetermined height depth, and

j) rotating the outer and inner tubes (12, 20) suitably to open the openings (16, 24)

which enables the catalyst to flow into the sampler (10) by force of gravity.

14. A method as claimed in claim 13, wherein the drive means (14) of the outer tube

((12) is a handle.

+ +-15. A method as claimed in claim 13, wherein the drive means (22) of the inner tube

(20) is a handle.
-16. A method as claimed in claim 13, wherein the auger (18) is a corkscrew-shaped tool.
*17. A method as claimed in claim 13, wherein the diameter of the inner tube (20) is
smaller than the outer tube (12) such that the inner tube (20) can be slotted into the

outer tube (12).

18. A method as claimed in claim 13, wherein the material is stainless-steel.



10 10 10f5' 109 ()-s93! 109 ()- .&L0%& ()-,!109%& ()- "-
10%& () - OO P3PPPPAEYNCC
@ 0% ()-S10%& ()-3:!10%& ()-4yS10%&' ()-3& 10%&' ()- F310%& () - PFQQQQVRRa?YNC

Cl 9 Z"109& ()-3s% 109& ()- G
109& ()-!f"10%>& ()-3! 109 ()- FL10% () - 4RRS| SSSSSSAYNCC! 10 10

101 L6 10%& () - G&3! 109& () -l 109%& () - 59 | 109& () - G@ 10%& () - SST2UVqYYz X9YNCC
| 7z 10%& ()-11 z 109008 ()-! "110% CO70& ()-!A  10%H0OHOZ () - M AF@

109440HO8 () - S10%08 () - YYYhZi Zj ZkZnZZbCC Sy109%& ()-zF109% ()- 10 10 10 | z

109& Pl [

ooq (& () G Ao choirfe i ain(1h Gesbithe Wi ROEUS) s fojned it asamanste .,
\\ KALAY A<
101@ ]3]110%& ( % “‘%m%ifé&é*“(bﬁ RESIbIsoR Inorease thetpvklepgth and/arbaigbinfthe samplgoe () - L
AMNQY__ghe 1007381 10%& (). - 10%& ()-y10%& () L 10%& ()- 10%& ()-
10 10 L U®aBHC 10! L' &109%-& ()-G Y!'s! 109%& () - S10%& () -

1 10%& () - 3yY10%& ()- @0%¢& ()- CaaacccccchC 10! 10% & ()-L10% & ()-M 10z

20. A method as claimed in claim 13, wherein the inner tube (20) is joined with as many

numbers of tubes as possible to increase the total length and/or height of the sampler

(10).

21. A method as claimed in claims 19 and 20, wherein various tubes joined to give the .

required total length and/or height can be dismantled.

22. A method as'claimed in claim 21, wherein the sampler (10) can be packed and

unpacked using portable containers/suitcases thus facilitating its transportation.

23. A method as claimed in claim 13, wherein the outer and inner tubes (12, 20) are

rotated clockwise and anticlockwise to open the openings (16, 24).

24. A method - of retrieving samples of catalyst from a reactor, excluding a tubular
reactor, “having catalyst beds on different levels throughout the reactor but not
having top grids or inert balls on the beds, by a sampler (10), the sampler (10)
comprising an elongated outer tube (12), the outer tube (12) having a drive means .
(14) at top end of the outer tube (12), an opening (16) located towards the bottom of
the outer tube (12) and an auger (18) which is located below the opening (16), and

an elongated inner tube (20), the inner tube (20) having a drive means (22) at top
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tube (20), wherein the inner tube (20) having a dimension which allows the inner
tube (20) to be suitably slotted into the outer tube (12), wherein the openings (16,
24) are positioned suitably such that the openings (16, 24) can coincide when so
desired and the tubes (12, 20) are made from a material which does not react
physically or chemically with the catalyst, the method comprising the steps of:

a) taking the reactor offline,

b) removing top portion of the reactor,

¢) determining the depth and position of the samples of catalyst,

d) marking the levels on the sampler (10) at required heights,

e) inserting the inner tube (20) into the outer tube (12),

f) closing the openings (16, 24),

g) inserting the sampler (10) into the reactor, |

h) driving the drive means (14) of the outer tube (12) until the sampler (10) reaches
a predetermined height depth, and

i) rotating the outer and inner tubes (12, 20) suitably to open the openings (16, 24)

which enables the catalyst to flow into the sampler (10) by force of gravity.

25. A method as claimed in claim 24, wherein the drive means (14) of the outer tube

(12) is a handle.

26. A method as claimed in claim 24, wherein the drive means (22) of the inner tube

(20) is a handle.
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28. A method as claimed in claim 24, wherein the diameter of the inner tube (20) is
smaller than the outer tube (12) such that the inner tube (20) can be slotted into the

outer tube (20).
29. A method as claimed in claim 24, wherein the material is stainless-steel.

30. A method as claimed in claim 24, wherein the outer tube (12) is joined with, as many
numbers of tubes as possible to increase the total length and/or height of the sampler

(10).

31. A method as claimed in claims 29 and 30, wherein the inner tube (20) is joined with
as many numbers of tubes as possible to increase the total length and/or height of

the sampler (10).

32. A method as claimed in claim 31, wherein the inner tube (20) is joined with as many
numbers of tubes as possible to increase the total height and/or length of the sampler

- (10).

33. A method as claimed in claim 20, wherein the outer and inner tubes (12, 20) are

rotated clockwise and anticlockwise to open the openings (16, 24).



