-1 DESCRIPTION Sorption filter Field of the invention The
current invention relates in general to a sorption filter design. In particular,
the invention relates to such a filter construction which enables the
extraction of material samples witheutidisrupting the operation of the filter
or without destroying the entire filter construction. The invention also
relates to a filtering process with said filter construction. Background of
the invention, prior art The Eemoval®f fraees of gase@bus substances as
undesired addition to the air is of critical importance in many industrial
applications as well as in applications related to object and personal
safety. Well known examplesSempfouod iff ildaeatment of the escaping
air in production processes as well as the treatment of the supply air and
circulating air in production processes, as in the production of
Fieldemicondactorseructpas or in the production of pharmaceutical
substances in a clean room environment. Examples for the removal of
gaseous contaminations concern a multitude of substances from the
The fainily Ot brghhiceeompounds,. @VeR sdeh sudseirees that supefieidliyp filter
desiBeL react chemically, for instance with-prodygts px withdhe production o £i1ter
equipment. Further examples concern alkaline reacting inorganic or
consgiginic Substances saeR adamnidifia siamines B3iwelt &s BeiERrial samples

withFRaCtingi srupting the operation of the filter or without

destroying the entire filter construction. The invention also

relates to a filtering process with said filter construction.

Background of the invention, prior art

The removal of traces of gaseous substances as undesired
addition to the air is of critical importance in many industrial
applications as well as in applications related to object and

personal safety.

Well known examples are found in the treatment of the escaping
air 1in production processes as well as the treatment of the
supply air and circulating air in production processes, as in
the production of semiconductor structures or in the production

of pharmaceutical substances in a clean room environment.

Examples for the removal of gaseous contaminations concern a
multitude of substances from the family of organic compounds,
even such substances that superficially do not react chemically,
for instance with products or with the production egquipment.
Further examples concern alkaline reacting inorganic or organic

substances such as ammonia or amines as well as acidic reacting



- 2 inorganic or organic substances such as hydrogen chloride or acetic

acid. For the protection of products, production equipment and operators

from such substances a multitude of sorption filter systems and sorption

material systems have been developed. Fhe functionality of said systems

is always based on the principal of removing all undesired impurities from

the air that streams through said systems. Said impurities are therefore
inorgtdrc specificatly axt hon-spécificallygrernsandntlyaboungdae thersorptionride  or
material é{vhereby the air with its constituents such as nitrogen, oxygen,
1C acild. .. .
inert gases as well as carbon dioxide can pass through the filter
unchanged. The patent DE 38 13 563 Al describes an adsorption filter
ror WiR2 high airpermeability, COEJPE@'”& r,“a'“%y E%%??B'S’ thé%[%i ment and
dimensional carrier structure, on w ich a ayer i‘rgranu ar adsorp ion
operpéanickes bf sizesshetvesm DsItoNL & is attadhied. UTke cafriesstpttiupe filter
syst 63 be ganstiiieted; of wires, mono, filaments,ar hars but can alsp.consist g, rhe

of large-pored reticulated PUR foam. US patent A-5,616,169 discloses'an
funcgdenand egntaminat filte? WhAEHGes ot ediaifarasedlingand framesincipal
of COMBRFISIAG an air primeablescarriermaterial basedon latgespored ot streams

reticulate PU foam on which the adsorption material is attached with the
throkgly ofan@adhesivéSTHe adSérgtion e fayet @an afsccorhpfisgeqore elther

speceitiayerof agsorption filtesdayersca11y  permanently bound to the

sorption material whereby the air with its constituents such as

acet

nitrogen, oxygen, inert gases as well as carbon dioxide can pass

through the filter unchanged.

The patent DE 38 13 563 Al describes an adsorption filter with a
high air permeability, comprising a mainly form stable, three
dimensional carrier structure, on which a layer of granular
adsorption particles of sizes between 0.1 to 1 mm is attached.
The carrier structure can be constructed of wires, mono
filaments or Dbars but can also consist of large-pored

reticulated PUR foam.

US patent A-5,616,169 discloses an odor and contaminant filter
that does not contain any sealing and frames comprising an air
permeable carrier material based on large-pored reticulate PU
foam on which the adsorption material is attached with the help
of an adhesive. The adsorption filter layer can also comprise a

multilayer of adsorption filter layers.

The consequence of the sorption of trace substances Dby

specifically selected sorption materials 1s the step by step



The consequence of the sorption of trace substances by specifically

selected sorption materials is the step by step - 3 loading of said specific

sorption materials with the target substances. Since all sorption materials,

as long as they can are not regenerated-n-situ, i.e. via a flushing

process, have a limited and finite sorption capacity, the performance of

said sorption materials in filter constructions decreases over time.
loadKngwledge sencernipg thefalready uped total sarptioncapacity th a the target
%ritri]cal Qarameter for the evaluation of the remaining, usable service life
of a filter construction. This complies even more, where the incoming and
outgoing concentrations of damaging trace gases are so small that they
Sincganapff bes%"i: CEI¥&pdmrfggg|%£ell)é fj,et Csledl\%' st_aglgar h@§asgg 9 are not
systems. In such situations to the typical accumulation and increase
regepencertration of atiserbedsubstances isltheletessarydnitial stepvia a2 limited
and OFflgt to.collecta erifical.amount tp determing.the, eqntamination andy <o rption

quality of the air. In this case, the determination, also time resolved, of the
ma tegstaldmaétntiof desbriset ststandes witinthe Fifter cOnStFustichs-is an

important control parameter for the safe and economic operation of

production processes. The determination of said contamination levels

Knowgiifiies fergetietalttie eXfradtiditary sampfe frothahe SerptibhthatefigPCc ity 1s

a critical parameter for the evaluation of the remaining, usable

subs

service life of a filter construction.

This complies even more, where the incoming and outgoing
concentrations of damaging trace gases are so small that they
can not be directly and 1immediately detected with standard

measuring systems.

In such situations to the typical accumulation and increased
concentration of adsorbed substances is the necessary initial
step in order to collect a critical amount to determine the

contamination and quality of the air.

In this case, the determination, also time resolved, of the
total amount of adsorbed substances within the filter
constructions is an important control parameter for the safe and

economic operation of production processes.

The determination of said contamination 1levels requires in
general the extraction of a sample from the sorption material
which 1s subsequently analyzed in a laboratory. In many cases
the extraction of a sample results in the destruction of the

filter system.



which is subsequently analyzed in a laboratory. In many cases the

extraction of a sample results in the destruction of the filter system. - 4

Sorption filters themselves often consist of a body and structure suitable

to carry bulk sorption material, where the-shape is determined by the

densest packaging of the sorption material after filling or ballasting.

Typically the sorption filter is a 2-dimensional body and structure, which is
Sorpafrangedpérpendicutanlyrie e divectiofitainthe @imftove of thefair te bebody and

struffgaed In e diection ofthe o flaw ihe 1araet sUpSIaNCEs e, nere  the
adsorbed by the sorption materfal which results in a so called loading

shapprofile, i @chedistribetiorbgf thésubstanees bvarahé deptiyof tie body. Fovrption
mat egwleaeiboavgt@gn@q d eyal §ti%%9£g1§t§§{§ice life, the loading profile
t

must be determined over the entire depth of the body, since only the
complete information can be evaluated. Therefore, samples must be

Typ1 [BkEDJepigsentalively fram the depth. of fhe bady in grder i €Y PUtBogy  ang

targeted and traceable loading analysis of the respective layers. This .
strughedsble Sanpling as afunaetiGT oPthenRdididtal Ryers earréaly direction of

the EPESENL3.a pearhhimpossibleproplepmior most sprptiondiltgisand ;i on of the

~sorption materials. The current sampling process results, in general, in .
air thd déstrbefon ot & entife TR 8FGEUre F'Such a8 OF tifleVBloging Sorption

matestuaturgrordhe damaging afithe, sosptionedber sorptipnsfrugtuse which 5 o, 4
dist?T%ution of the substances over the depth of the body.

For the above mentioned evaluation of the service 1life, the
loading profile must be determined over the entire depth of the
body, since only the complete information can be evaluated.
Therefore, samples must be taken representatively from the depth
of the body in order to carry out a targeted and traceable

loading analysis of the respective layers.

This traceable sampling as a function of the individual layers
currently —represents a nearly impossible problem for most
sorption filters and sorption materials. The current sampling
process results, 1in general, in the destruction of the entire
filter structure, such as of the enveloping structure or the
damaging of the sorption bed or sorption structure which are

irreparably destroyed.

As a consequence the determination of the service 1life is
therefore only possible by sampling, and consequently destroying
an entire sorption unit. Considering the very small sample sizes
that are required this current process represents a solution

that 1s economically not viable, taking into account that



irreparably destroyed. As a consequence the determination of the service

life is therefore only possible by sampling, and consequently destroying

an entire sorption unit. Considering the very small sample sizes that are

required this current process represents a solution that is economically

not viable, taking into account that - 5 filters are high quality products

consisting of specific and valuable sorption material. Summary of the
filtewentiondt isthgtefaredhe objectivecofdhe current invention tof prevideiafic and
s%rf)éiorg (;ijl_ﬁtegtlhartl eﬂgglees ith‘f representative sampling without destroying
fhe entire structure prior toits ‘expected service life. These and further
objectives are solved by the filter construction according to claim 1 and

summing s%r?plghbeodyancecggqigg to claim 7. Further ao!vantageo_us .
in the dependent claims. Detailed description

of the invention The solution according to the invention comprises a

e $rption. filter gonstyuction which s puilt-yp in ayers of fledle e oneion o

media, in which one or many Sample bodies of the same material are .
pProvirgerted exélRaiijebbly arfd layer représéntatiie2 BA/RIRh nféens thapgrsentative

samp§§@§b&%@M&%@m@%QE%%yﬁﬁée@ﬁaﬁéﬂ%%%@”%%%éé@&?é prior to its

surrounding filter body. The sample layers can be of equal thickness or
expeﬁ@y%éﬁ%§w§e life.

valu

These and further objectives are solved by the filter
construction according to claim 1 and the sample body according
to claim 7. Further advantageous embodiments are disclosed in

the dependent claims.

Detailed description of the invention

The solution according to the invention comprises a sorption
filter construction, which is built-up 1in layers of flexible
filter media, 1in which one or many sample bodies of the same
material are 1inserted exchangeably and layer representative,
which means that the sample body exhibits the same series of

material layers as the surrounding filter body.

The sample layers can be of equal thickness or they can have

different thicknesses.

The sample body(ies) preferably contain an extraction help,
preferably a pull-out loop, which penetrates the layered sample
body completely and at the same time connects and holds the
layers of the sample body together in a specific form, which

means in the original layer order.



different thicknesses. The sample body(ies) preferably contain an
extraction help, preferably a pull-out loop, which penetrates the layered
sample body completely and at the same time connects and holds the
layers of the sample body together in & specific form, which means in the
original layer order. - 6 Preferably the sample body shows, in respect of
the flow resistance, an identical flow characteristic as the filter body. In a
Pre furthiel mdvahtagesasiehodimént ofsthevsamplé bodyeaceordingdd thehe flow

. invention the sample bodies exhibit a.20-30%, preferably 25% lower flow
res 1 A AERe A et SISO EL IO poay.
In bodyf forexampleviaa stamyping out efithediltee mediunt duriiggthesample  body

aCCOEI’CPPI%J tloc%Ofgpl% S?ﬁg}éorptéﬁ%’ \gells%j:\g?edegwi%fsth%gﬁq}%EEIogp 20-30%,
0 not restrict the permeabllity or the loading characteristics of the
prefeamplerbédy: Thewsampledyodys saett as dtise Sbiaoundiag filte ewatesiabrial .
takes part in the cleaning process and is thereby loaded in a
representative manner. At a specific predetermined or random point in
The tirrothecsarple BoaYespulled out BEthesHlleT 'Strudd@@y ThefreBultigpmple  via

stamBlARle Spaceds replacegwith a new, upHsed sample body Wb pull:au, o the

oop. Said sample body is available for examination at a later point, for
SOIP&aMpleWHET the®ditiBhal I88dind:Sineé tHeime bf iserfidnliswfut loop do

not ipterest; intheypost adyantageous case, forexampie ysparadiscteristics of
the sample body. The sample body, such as the surrounding filter
material, takes part in the cleaning process and 1is thereby

loaded in a representative manner.

At a specific predetermined or random point in time the sample
body is pulled out of the filter structure. The resulting stable
space 1s replaced with a new, unused sample body with pull-out
loop. Said sample body is available for examination at a later
point, for example when the additional loading since the time of

insertion is of interest.

In the most advantageous case, for example 1in sporadic
occurrence of air pollution, it 1is possible to extend the 1life
of the sorption filter beyond its specified date by regularly

monitoring the sample bodies. This saves valuable resources.

In a further advantageous case, for example after an unexpected
and not completely detectable leakage, a highly contaminated
sorption filter can be detected and replaced before the
continuous usage of said sorption filter results in a sudden
break through which could result in danger or in damages to the

production process.



occurrence of air pollution, it is possible to extend the life of the sorption

filter beyond its specified date by regularly monitoring the sample bodies.

This saves valuable resources. In a further advantageous case, for

example after an unexpected and rottompletely detectable leakage, a

highly contaminated sorption filter can be detected and replaced before

the continuous usage of said sorption filter results in a sudden break
The thecugh ixithacbrdoh resydtian daagepdi medtemagdestiothe apnodeactionly is also
or BRess. .1 The described advantageous embodimentof the sample,  r oy

ody is ai%o o%advantage in Structures where a ay\éreg uild-up o the

sorpsamptiof filteebasetsed thenusdyge ofdifferent mediafwas choserandwas chosen
ana 1920009 9 ths Spegific media [sdiffergalor different, ipRylies e Al £ rerent

Therefore it is always possible to monitor the critical service life of the
impugarptien filten withh gespeict to edbl coAtamination presertimdsrelegastible to
mon filtgr mgdiun, independent pf the position of said jayerloeated within, the - iy

multi layered filter structure. Example 1 Figure 1 In this example a slab
respfstined SorgisHilt€OTE With e fot&n heRgt $# 85 mid arfdh6utere levant  filter
medi diensions-ef-appreximately 530 x:380 samyyas;prodused.cthe fiterdQy vithin

comprised an all enclosing, U- profile of approximately 1,5 mm thick
the BihiAUAPSIREE: tdtal (FRt shiowH) i fithich 4 identical layers of a PU

foam based filter medium 12 of 20 mm thickness each were introduced.

Other filter
Example 1 Figure 1

In this example a slab formed sorption filter 10 with a total
height of 85 mm and outer dimensions of approximately 530 x 380
mm was produced. The filter 10 comprised an all enclosing, U-
profile of approximately 1,5 mm thick aluminum sheet metal (not
shown) in which 4 identical layers of a PU foam based filter
medium 12 of 20 mm thickness each were introduced. Other filter
materials are naturally also conceivable and recognizable for a
person skilled in the art. The layers of the filter medium
contained 3500 g/m® of a spherical activated carbon, which was
attached to the bars of open pored PU support foam using a well-

know PU adhesion technique.

The sample bodies 14 comprised a three layered layering of
round, stamped out pieces each of 5 mm in diameter from the
filter medium, where the three layers were firmly connected to
one another by a pull-out loop 16 made of nylon wire (for
simplicity only shown once). The sample bodies 14 were inserted
and tightly fitted, without further sealants, 1into prepared,
stamped out openings 18 of the filter body 10 which extended

from the side where the air first hits the filter (arrow 20)



materials are naturally also conceivable and recognizable for a person

skilled in the art. The layers of the filter medium contained 3500 g/m2 of a

spherical activated carbon, which was attached to the bars of open pored

PU support foam using a well- know P& adhesion technique. The sample

bodies 14 comprised a three layered layering of round, stamped out

pieces each of 5 mm in diameter from the filter medium, where the three
intolayers weretfitmlyfconnectéd 1a cone dictherdyta palizeut lodp teenatelofer was

nylon wire (for simplicity only.shown once) . The sample bodies 14 were.
ot R hl et AR TR elarts, 1 ropd G o - Since no
sampstanpedfogteopenings-18 af the filtey bodyildawhith extended from the

side where the air first hits the filter (arrow 20) - 8 into the depth of the

filter. The last layer of the filter was not opened by the stamping process

The iﬁmmégaarﬁpléts@memdsanqﬂmrdfm@d |é§it11§@er mm@is@@@ﬂkéﬁweﬂ with
equaeNivefilter body compriseq three sample hodies 14 with, €0Ual ver area.

characteristic, that were evenly distributed over area. The sorption filter 10
was continuously streamed with a volume of 350 m3/h over a period of 12

The 09PN DY 1o {he specific garption,charagielisiic olthe £MRIQYEH 1 & volume
activated carbon the filter nearly exclusively precipitated components

of  3rdfin the/ Fanfiy¥F orgariesdiestaneés. Every sl montiva sdifipléBdyspecific
Sorp@@@nexgﬁgggéggﬂi@%ﬂgerB?dy@ﬁ@‘N§§§§@§€@dk&@%§@$%€dunﬂ§§gon the
filtg?ﬂpﬁgg¥jyThgégTﬁgfigygeigggg?gggggggmmgggggkents from the
family of organic substances. Every four month a sample body was
extracted from the filter body and was replaced by a similar,
unused sample body. The analysis of the sample body demonstrated
the 1increasing loading of the filter layers with organic
compounds, 1in this case mainly from the group of the aromatics
and acetic acid ester, but also organophosphates. Due to the
fact that the organophosphates, which are a critical compound in
the determination of the total operation time of the filter,
could only be detected after a period of 12 month in the third
layer of the filter, i.e. in the penultimate layer of the filter
body, the service 1life of the filters could Dbe confidently

extended from an estimated 8 months to 12 months.

Example 2 (fig.2)

In this example a six layered filter body 22 comprising three
layers 24 of an ammonia precipitating material A as well as
three layers 26 of an acid precipitating Material B, was built-
up on the basis of filter foams. In this case the layers 24 of
the ammonia precipitating materials A formed the site, that is

first hit by the incoming air (arrow 28) of the filter body 22



the increasing loading of the filter layers with organic compounds, in this
case mainly from the group of the aromatics and acetic acid ester, but
also organophosphates. Due to the fact that the organophosphates,
which are a critical compound in the determination of the total operation
time of the filter, could only be detected after a period of 12 month in the
third layer of the filter, i.e. in the penultimate layer of the filter body, the
and sereicé lifecofthe filters sodld Herconfidentlye extended from aif estimated formed

the ﬁmcont a%to 12 m%nths Exagp le Zéfl %)I thls egﬁlmpllg ziglx Ia)%er%d Due to

y 22 comprising three ﬁgyers an "ammonia preC|p|ta INg
the materiatd abwektas ahreedayersizGofiamacid ptéraplmimg Maibnalnmonia and

aciaV@s bl upan the basis;of filteg fogms. 'Qé@@.‘?ﬁet gl rstsh O WBout the

ammonia precipitating materlals A formed the site, t the
servipgemingtair (@frow!28) dfithedifterisodie22 £9 and thﬁll@lyeﬁst%i U]Qéid fopalysis

£ romiN& Preciifation.of acigs.fprmed, the sifg where the ap.dispersegd from g yere

filter body. Due to the varying degree of contamination of the air with
analgafronia and acid traces that needed to be filtered any predictions about

the service life of the filter needed to be supported by analysis from a

test run, where both kinds of filter material were analyzed. The entire filter

The Bady 72 with difrensieAs of 800 % U853 TG R conpriseddhree Sampfe 120 mm
comphedieg 30r{eply aneRf mhighisishowioin (only one of which is shown in

figure 2) that were, as planned, analyzed in 4 month intervals.

The first two analysis indeed showed a stronger loading of the
ammonia precipitating layers per period, which, with respect to
the remaining performance specification, were considered to be
non critical. The third analysis however showed a sudden
increase in the loading of the acid precipitating layers with
sulfate ions which could be related to an undetected loading of
the filter due to sulfur dioxide or sulfuric acid. Due to this
analysis the filters could be changed in time before the optical
components, that were stored below the filters, were permanently
damaged. Due to the layered structure of the sample body it was
also possible to investigate layers located in the depth of the

filter which are normally unreachable for any analysis.



figure 2) that were, as planned, analyzed in 4 month intervals. The first

two analysis indeed showed a stronger loading of the ammonia

precipitating layers per period, which, with respect to the remaining

performance specification, were considered to be non critical. The third

analysis however showed a sudden increase in the loading of the acid
precipitating layers with sulfate ions which could be related to an

undetected loading of the filterdubk t& stilfMr 8ioxide or sulfuric acid. Due

to this analysis the filters could be changed in time before the optical

components, that were stored below the filters, were permanently

damaged.tDoe tofthetlayeréd Gtruetdre ofthe:sapiple bedynit Wastafd® of super

possible tg investigate layers lo dig the th of the filter whi [
ngﬁigl yel?nr%a%ﬁtagt%e%fﬁ §r§s ar%gltgéis?fi io 9C%I?L B\% I\f?SfI.‘thz\C %grﬁﬁ%ﬁﬁgr on the
(223 qo?ﬁprigiqglamti@ﬁe @Eﬁm@?aiknposétﬁgihgféém%%d(lzméﬁthat the
26).nfa fijter.mediym an the, pasis of 8 C?wpu% material, characterized; e
in that the removable sample structures (14, 30) are envisaged in the air

flewdirebfion ¢20,528) veithir #b filket) matcral Whiche céadiseat the'samiee L which

cempound materiahandextend oyer at Jgast adbickness of @ single layeloyer  at

in the flow direction of the filter (10). 2. Sorption filter according to claim 1,
ch&ritterzetin Harcthe Cdmpodnd iterdal s a PU fédif. 31Suptisrection of

filter-aceprding tq claim 1 or 2, characterized in

Sorption filter according to claim 1, characterized in that

the compound material is a PU foam.

Sorption filter according to claim 1 or 2, characterized in

that the single layers have an equal layer thicknesses.

Sorption filter according to claim 1 or 2, characterized in

that the single layers have different layer thicknesses.

Sorption filter according to one of the preceding claims,
characterized in that it comprises two to six single layers
(12, 24, 26), preferably three to four single layers, of the

filter medium.

Sorption filter according to one of the preceding claims,
characterized in that it comprises at least one sample body
(14, 30), preferably up to four sample bodies, regularly

distributed over the filter area.



9.

10.

11.

12.

13.

that the single layers have an equal layer thicknesses. 4. Sorption filter

according to claim 1 or 2, characterized in that the single layers have

different layer thicknesses. 5. Sorption filter according to one of the

preceding claims, characterized inthat it €eomprises two to six single

layers (12, 24, 26), preferably three to four single layers, of the filter

medium. 6. Sorption filter according to one of the preceding claims,

characterized inifhiat it cemprisds atleast onesampletiody pdd¢c88ing claims,

preferably up to four sample bodies, regularly distributed r the filter
aﬁglaa.]Eai%ﬁgétz)?&?o#}ilntﬁlggcoarg%gS"[g%?a]{eé(ofiﬁg %}:esceél?r:ég clgi?ﬁlss,’lSt of the
characterizedrin diat all single layers (12) consist of the same material. 8.
Sorption filter according to one of claims 1 to 5, characterized in that the

single layers (12, 24, 26) consist of two or more materials comprising

differerit] speciffd. Precipitativrostibracteristic. 9oSamphd body ¢1i4180) for to 5,
insgLtionipe $9@40R filten G10) - accarding to oneof.claims;l 19,8, 6y consist
characterized in that it comprises an identical flow characteristic as the

filkdr Doty with reBpe& tothé FIohAreSistaAE®. rics SumpRifdiraat 30)specific

fcﬁﬂg%qrgg@ in a serptian filter {10), according to one of claims 1 to 8,
c .

aracterized in that it comprises a 20-30%, preferably 25% lower flow
resistance

Sample body (14, 30) for insertion in a sorption filter (10)
according to one of claims 1 to 8, characterized in that it
comprises an 1identical flow characteristic as the filter

body with respect to the flow resistance.

Sample body (14, 30) for insertion in a sorption filter (10)
according to one of claims 1 to 8, characterized in that it
comprises a 20-30%, preferably 25% lower flow resistance

with respect to the filter body.

Sample body (14, 30) according to one of claims 9 or 10,
characterized in that all filter layers (12, 24, 26) are

connected via a pull-out mechanism (16).

Sample body (14, 30) according to claim 11, characterized in
that the pull-out mechanism (16) completely penetrates the
sample body (10, 22) and holds the individual layers (12,
24, 26) together.

Sample Dbody (14, 30) according to claim 11 or 12,
characterized in that the pull-out mechanism (16) is a pull-

out loop.



14.

15.

16.

with respect to the filter body. 11. Sample body (14, 30) according to one
of claims 9 or 10, characterized in that all filter layers (12, 24, 26) are
connected via a pull-out mechanism (16). 12. Sample body (14, 30)
according to claim 11, characterized in2that the pull-out mechanism (16)
completely penetrates the sample body (10, 22) and holds the individual
layers (12, 24, 26) together. 13. Sample body (14, 30) according to claim
1¥eori®q charadtedized imthatytheepulbostinechanism (6pis &lpallsoutrounding
loa?f)f; 12cl'il'a4ra|§4:q;[h9‘9.£oerdc.”t§rmg {ogo Srut.)%trzligcegifiocng tl%%o a sorption
surrounding air, cCharacterized in that for the filtration a sorpﬁon filter
atdardang tecormerdficlgints1 ¢0.8 is fised alimMéthiod dtcoeding ¢olclaim
14, characterized in that the sample bodies are produced during the
production of the sorption filters via a stamp out process of the filter
miélidrpd1 62 Methiod agcordingdd e of dlaimshar@ct® phagsttetizedtihat the
that the samplg hodies, are remoyed atyspegifie fimes fromotediters on  of  tne
structure and are replaced by a similar, unused Sample body.

sorption filters wvia a stamp out process of the filter

medium.

Method according to one of claims 14 or 15, characterized in
that the sample bodies are removed at specific times from
the filter structure and are replaced by a similar, unused

sample body.





