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available to retain quantitatively and later to release all
volatile organic pollutants. So, the choice of a sorbent is

Adsorption of organic odorous compounds on very important to preserve sample integrity. In order to trap

different sorbents was studied as a sampling

technique. Performances and limits of such a odorous compounds with very different properties, multi-bed
preconcentration method were determined by sorbents seem to be useful [7] and therefore two sorbents:
using synthetic atmospheres of odorous pollu- carbon molecular sieve, Carboxen 564, and a porous poly
tants under different conditions and Tenax TA mer, Tenax TA were used alone or combined in this study.
and Carboxen 564 as sorbents. Flow rate, tem- In a two-bed sorbent, Tenax TA is placed first to trap heavy
perature and concentration influences on sam- molecules and Carboxen 564 is put secondly to trap smalle
pling were tested independently and combined. compounds.

The influence of humidity on sampling and the

efficiency of dryers were also studied. Sample .
concentration and recuperation by thermal The influence of several factors such as temperature, con

desorption was developed and analysis was per- centratiqn, flow rate and humidity should be ponsidered on
formed by GC/MS. adsorption process [8]. In some cases, field sampling
depends on weather conditions. For example, 90 % relative
humidity (r.h.) at 25 °C refers to a water vapour concentra-
tion of 21000 mg.m. Thus, when air is collected during rain
or high atmospheric humidity, water may be the only major
Introduction compound retained on sorbent material because of organi
compound levels which are typically lower [9]. Presence of
water in the collected sample is also unacceptable becaus
A lot of activities such as agricultural and industrial plantdt Presents a major problem in the subsequent GC/MS analy
can be responsible of malodorous emissions that indudés. There is a gradual desactivation of the chromatographir
annoyance for human beings [1]. Odours, which are due &lumn after repeated analysis and injection of water car
the presence in the air of organic and inorganic comples@use failure when using mass spectrometry. In humid con
mixture at very low concentrations, are still not easy t(SjlthﬂS, Tenax TA and Carboxen 564 were studied. Several
analyse. Gas chromatography coupled with mass spectrofethods have also been developed to remove water vapol
etry (GC/MS) is generally used and seems to be the md$em the sample stream before reaching the sorbent tube
powerful analytical technique available today to analysévolving absorption with hygroscopic salts [10-11] or
organic odorous compounds. According to the very low peMafion dryers [12], but water removal leads to losses of
ception levels, an adsorption step on a suitable solid sorbe?@lar compounds. Another approach is to trap the water of
is often required as sample preconcentration. Sample recdiie effluent by condensation at low temperatures [13].
ery is generally carried out by thermal desorption (TD) folHowever, their suitability for the whole set of compounds is
lowed by ana|ytes Separation and detection using gas Ch@” controversial. Thus, at low concentrations, losses of one
matography and mass spectrometry (GC/MS). This la& more components are usually observed.
technique is convenient for evaluating present organic mol- _ ) . )
ecules and their concentration [2]. For many applications, it This paper deals with conditions of preconcentration, by
has become the standard method for the determination @#sorption step, of odorous compounds. First of all, the
target compounds in atmosphere [3-6]. influence of some operating parameters alone is studied
Then, the study of combined influence of these parameters
Difficulties in the overall analysis of malodorous atmos-with experimental methodology [14], is carried out to find
pheres arise from the different properties of their composut good conditions of trapping. In order to minimise the
nents, such as volatility, polarity and reactivity. None ofinteraction of humidity, drying agents are tested to remove
commercial sorbents can be considered universal, water during trace enrichment of air samples.
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. Table I. Some characteristics of selected odorous com-
Materials pounds.
Compound Boiling point Molecular weight Density
Selected odorous compounds ‘O (9.mol?) — at 20 °C
Some standard molecules were sel_ected as representaigy o nathiol 35 62.13 0.839
odorous compounds among the main odorous families (Dimethylsulphide 38 62.13 0.847
organics like oxygenated, sulphur and nitrogen derivative:D. thidisulbhid 109 94'19 1.063
Other compounds often used as solvents (aliphatic, aroma—"c" v disuiphide : :
or chlorinated hydrocarbons) were added. All were higlPropylamine 47 59.11 0.716
purity compounds X 99 %) coming from Aldrich-Fluka. ~Diethylamine 55 73.14 0.707
Some of their physico-chemical characteristics are reportelriethylamine 89 101.19 0.726
in table 1. Methanol 65 32.04 0.791
Acetone 56 58.08 0.789
Selected sorbents Ethyl acetate 77 88.11 0.900
Two sorbents, purchased from Supelco, were selected: Pichloromethane 40 84.93 1.325
porous polymer, Tenax TA and a carbon molecular sievei€xane 69 86.18 0.660
Carboxen 564. Some properties of these sorbents are givioluene 111 92.14 0.867

in table II.

Experimental set-up

A liquid mixture of the probe substances was set into a 5 m

syringe. The gas mixture was generated by an automal

syringe dispensevia continuous injection of the solution,

into a reconstituted air flow. This air can be humidified (40Table Il. Some physico-chemical properties of the two
70 or > 90 % relative humidity) by the connection of bub-Selécted sorbents.
blers containing deionised water at a controlled temperaturg,,pent

A RHT 100 Ebro hygrometer provided data on relative

humidity. The flow rate in the dilution stream is measurec

with Platon flowmeters. The concentration for each com

pound was approximately 10 mgéniThe flow rate through

sorption tubes was adjusted by controlling an alpha-Carboxen 564 400 0.40/0.84 400
Ametek pump. The device used for the generation of poTenax TA 19 0187025 350
luted atmosphere is shown in figure 1.

Specific area  Size Temperature
(m?.g?) (mm) limit of
utilization (°C)

automatic syringe

% —> dispenser
dI'y and —— |

mixing .
chambe :| T B
water Sampling
—/ Y trap tube
[ e— pump
Towmeters humidity and temperature

measurements

bubblers mixing chamber

Figure 1. Device of atmosphere generation and tube sampling.
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Preparation of sorbent tubes ethanol, ethyl acetate, dimethysulphide and diethylamine.

. . . Sampling was carried out at a temperature of 25 °C and ¢
The sorption tubes are 89 mm lengtlt mm i.d. stainless flow rate of 200 mL.mir.

steel tubes designed for the automatic thermal desorber

ATD 400 from Perkin Elmer. They were filled with 0.3 g of . .

Tenax-TA or 0.3 g Carboxen-564. Glass tubes, easier thIzg;ZfEfltiéZfluence of flow rate, temperature and

packed, contained 50 % (0.15 g) of each adsorbent wit

Tenax TA as the first sorbent bed (Fig. 2). Small plugs ofn order to approach influence of several factors and their

silanized glass wool held sorbents in place. The tubes weirgeractions, the methodology of experimental design was

conditioned before each use by heating at 275 °C for 1 ised [14]. It allows to quantify the relative influence of the

with a helium flow of 20 mL.minA. chosen factors (flow rate, temperature and concentration) ot
a response (quantity of adsorbed components on a Tenax T,

Adsorption Desorption - Carboxen 564 sampling tube).

—— f—— For this study, a complete factorial desigh 2orre-

sponding to 8 experiments, was carried out. The variation

field of the three factors is given in table Ill, by symbolic
low and high limits of the factors (levels -1 and +1 respec-

A Tenax-TA A Carboxen 564 4 Teflon tively). ' . o _
| i | I The experiments were carried out, in triplicate, with syn-
— — — glasswool — — — piug thetic atmospheres containing acetone, dimethyldisulphide
propylamine, dichloromethane, hexane and toluene. The twc
Figure 2. An example of sampling cartridge. concentrations were obtained by using the device describe:

in figure 1 and temperatures were regulated with heating line
around the sampling tube.

All calculations were performed with the NEMROD 3.0

Methods software, (New Efficient Methodology for Research using
Optimal Design), developed by the “Laboratoire de

Prospective Réactionnelle et d’Analyse de I'Information”,

Independent influence of operating conditions on Aix-Marseille University (France).
sampling and breakthrough volume

The influence of flow rate, temperature and concentratio 'aPie !ll- Experimental field.

was tested independently. For these three experiments, Séractors Symbol  level -1  level +1
pling was realised on a cartridge composed o
Tenax TA/Carboxen 564.

Flow rate (mL.min') F 100 200
o . Temperature (°C) T 10 30
Influence of flow rate on quantitative sampling Concentration (mg.m-) c 05 5

Different flow rates were tested up to 2.2 L.rhiwith an
atmosphere containing acetone at 0.1 my.at 25 °C.
Sampling time on the cartridge was adjusted to analyse tidodification of adsorption with humidity

same volume of two litres. For the study of the influence of humidity, a mixture of four

compounds (acetone, ethanethiol, triethylamine and hexane
Influence of temperature on breakthrough volume depending on different chemical families was chosen. The

Three gaseous mixtures were generated: sulphur compourjguence of humidity was compared with cartridge contain-
(ethanethiol, dimethylsulphide and dimethyldisulphide)/Nd 0-3 g of Tenax TA or Carboxen 564.

amines (propylamine, diethylamine and triethylamine) and o ]

oxygenated compounds (methanol, acetone and ethyPst to remove humidity before the sampling step

acetate). The concentration of each compound in mixturegg,e efficiency of drying agents (5 g) such as sodium car-
was 0.5 mg.ni for sulphur compounds and 5 mgiffor  ponate, magnesium sulphate and calcium chloride was
amines and oxygenated compounds. Sampling was carrigtsied. A glass cold trap (50 cm, 6 mm-i.d.) in coils placed

out at 200 mL.mirt on Tenax TA/Carboxen 564. in crushed ice was also used to try to retain water. The
agents were purified by flushing packed cartridges 2 h with
Influence of concentration on breakthrough volume helium.

The influence of concentration (in a range of 0.1 to A series of analyses were performed to compare the
20.4 mg.n?) was studied with different atmospheres com+esponse of individual sorbents (Tenax TA and
posed of an equimolar mixture of five compounds : aceton&arboxen 564) with different relative humidity values of the
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polluted air mixture sampled. The testing on sorbent tube Total ion current (%)
was conducted using a 4 L sampling volume collected ¢ 1go4y, 4

200 mL.min. Each sample was run in three replicates. Ir =e
the same conditions, different water traps were connected . o
the inlet of the combination sorbent tubes (Tenax-Carboxer 4, _
to study their suitability. a

) . Fl L.min’
Sample recuperation by thermal desorption, 0 ow (m ":m )

separation and identification 0 250 500 750 1000 1250 1500 1750 2000 2250

For the sample recovery test, a mixture of acetone
ethanethiol, triethyamine and hexane was prepared. The cc
centration of each compound was 0.1 m§amd sampling
was carried out for 5 min at 150 mL.riin

Figure 3. Influence of sampling flow rate on ATD/GC/MS analy-
sis of two litres of an atmosphere at 0.1 mg.m - of acetone (tem-
perature 25 °C).

Analysis were carried out with a Perkin Elmer device
configured as follows : an automatic thermal desorber modéhfluence of flow rate on quantitative sampling
ATD 400 was coupled with an autosystem gas chromatqs

graph (GC) and a mass spectrometer (MS) Q-mass mod esults, shown on figure 3, indicate that signal and there-

ore the quantity of acetone is constant when the sampling
Typical thermal desorption was carried out in two step bflow is maintained lower than 250 mL.minBy increasing

heating at 250 °C for 5 min the sample tube with helium ahis flow at values higher than 400 mL.mjrthe adsorption

a gas flow rate of 20 mL.min Desorbed organic com- decrease quickly and resulting analysis could be not quanti-

pounds were then trapped again without splitting into atative.

internal cold trap packed with Tenax TA (40 mg) and main-

tained at —30 °C by Peltier effect. This new trap was theQ0

heated quickly to 250 °C at 40 °€.and the volatiles were

injected in the chromatographic systeia a transfer line at

200 °C and with a 10:1 split ratio.

Such a limit on flow is confirmed by velocity through the

rbent bed. The maximal velocity,, B must do not exceed

500 cm.mint [15]. According to the characteristics of the

cartridge (0.4 cm-i.d.), the sampling flow is limited at

250 mL.mint when the following equation 1 is applied.
These conditions were chosen after thermal desorption F. . = By T (i.d.) /4 L

tests of a mixture of acetone, ethanethiol, triethylamine and e mma T A

hexane on a Tenax TA-Carboxen 564 tube. These expexth F... maximal adsorption flow (mL.miH

ments were carried out with different flow rates, tempera- B« maximal velocity (cm.min)

tures and desorption times. i.d.: internal diameter of the cartridge (cm)

The separation was performed by using a SG
50 mx 0.32 mm-i.d., 3 um film BPX-5 column (apolar sta-
tionary phase) with an helium flow fixed at 1 mL.mifThe  Breakthrough volumes (BV) of three gaseous mixtures are
oven was initially set at 35 °C for 5 min and programmegbresented in figure 4. These results confirm that temperature
to 300 °C at 10 °C.mih has a strong effect on adsorption capacity. Whatever the gas,

the capacity decreases with temperature increasing and fol-

The quadripolar mass detector was linked with the GC by, the relation log(BV) =f(1C¥/T). At low temperatures

a transfer line maintained at 220 °C. Mass spectra Wef8g_4q o), the evolution is important and the limits were
obtained by full scan electronic impact mode. The electrop \nq around 70 °C.

energy was set to 70 eV, the electron multiplier to 1150 mV,
the ion source temperature to 220 °C and the mass range wa$xygenated and nitrogenated compounds are well trapped
from 12 to 261 a.m.u. collecting two scans per second. Usir@n chosen sorbents. Even if sulphur compounds are not
a PC-486 computer and the NIST library of the softwardrapped in similar amounts, these compounds can also be
respectively performed data collection and spectra indicatiogoncentrate because the sampling of large volumes (higher
than 10 L) of an atmosphere, at 0.5 mg.ooncentration,
are allowed if temperature do not exceed 40 °C. So the
behaviour of chosen sorbents seems to be acceptable and
Results their adsorption capacity is good enough. But, in order to be
sure of sample integrity, it is better to use two cartridges,
the first one for analysis and the second to control that
Independent influence of operating conditions on breakthrough was not obtain.
sampling and breakthrough volume

L_;nfluence of temperature on breakthrough volume

In order to find the best conditions to concentrate odoroulgﬂmenCe of concentration on breakthrough volume

compounds, the influence of several factors such as savalues of breakthrough volumes on Tenax TA/
pling flow, temperature and concentration were estimated.Carboxen 564, with different concentrations, are presented
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Breakthrough log (BV)
S Sulphur (0.5 mg.m -3) 08
volume (L) N Nitrogened (5 mg.m-3) N
50- O Oxygened (5 mg.m-3) 1
N 2
404 S S
30- 1
204 3
0 10
o T
0 T T T T T T T L™ — -1 T T T T
0 20 40 60 80 100 2.6 2.8 3.0 3.2 34

Adsorption Temperature (°C)

Figure 4. Evolution of breakthrough volume (BV), for each odorous family, with the temperature.

Breakthrough Breakthrough
volume (L) volume (L)
307 301
B Mixture
¢ Alone
204 204
10+ 104
O T L] O L} T S
0 10 20 -1 0 1 2

Concentration (mg.m'3 )

log (concentration)

Figure 5. Comparison between breakthrough volumes of dimethylsuphide alone or in an equimolar mixture of five compounds.

in table IV and figure 5. Dimethylsulphide is eluted first, soadsorption capacity of two-layer sorption tube is sufficient
the mixture breakthrough value depends on this compounbdecause for concentrations lower than 1 miy.sampling

Of course, the adsorption capacity of the support can be bawlume can be higher than 10 L. With such a sampling vol-
ter is this compound is not in a complex mixture, withouume, limit of detection can be between 1 toptOm?.
competition for sorption sites. These results show that

Table V. Breakthrough volume of the mixture with
various concentrations.

Average concentration of
each compound (mg.m®) 0.1 1.0 22 41 99 204 474

Breakthrough volume
of the mixture (L) 16.1 10.7 7.8 6.0 40 2.0 <05

184

As shown in figure 5, the adsorption capacity decrease
when gas concentration increase with a logarithmic relation
as BV =f(log C).

Combined influence of flow rate, temperature and
concentration

Results are presented in table V. The experimental amoun
of adsorbed part (M, after breakthrough is calculated with
the relation 2.
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Table V. Experimental matrix and results.

Concentration M
Concentration  Temperature  Flow fi M., 5 cale
(Hg.L?) 0 (L.min?)  (min) (H9) 59.0 A5 mg.m 21.3
0.5 10 0.1 395 19.8
5 10 0.1 120 60.0
0.5 30 0.1 150 75 g Temperature
o
5 30 0.1 43 21.5 10°C 30°C
0.5 10 0.2 190 19.0
5 10 0.2 58 58.0
0.5 30 0.2 74 7.4 19.4 7.5
5 30 0.2 21 21.0 0.5 mg.m”
Figure 6. Interaction between concentration and temperature on
calculated response Mcalc (flow rate fixed at 150 mL.min %, ave-
rage value on experimental field).
Mgy, = t5.F.C (2)
with tg : time for breakthrough (min)
F : adsorption flow (L_.m|ﬁ) of concentration has a positive effect on adsorption while
C : concentration (ug:}) increase of temperature limits the phenomenon. The
With these results, a modelling, based on second ord@gsorpe_d amount can increase as a function of concentration
polynomial model (equation 3), can be proposed. even if in the same time the breakthrough volume decrease.

This behaviour can be explained by the adsorption equilib-
tg=bp+bF+QhT+b C+h FT+R FC+ R T.C (3) rium between gas phase and sorbent. Sampling flow
between 100 and 200 mL.nfifas no influence on adsorp-
tion. Excepted the interaction between the two main factors
(temperature and concentration) represented in figure 6, the
‘interactions are very low.

with b, average response in experimental field,

b, b, b, coefficients corresponding to the effects of
the factors (flow rate, temperature and con
centration respectively),

by, b, b coefficients corresponding to the influence Looking at these results, it is recommended to develop
of interaction between two factors. sampling on Tenax TA-Carboxen 564, at a flow rate around

150 mL.mint and at low temperature in order to increase

Calculation of these coefficients leads to the value§qsqyion capacity. The concentration is generally unknown
reported in table VI. A coefficient is considered significantys e sampling step, then several samples with different vol-
when its probability to have an influence is higher tha y

- ; . - fl ir h f .
95 %. A coefficient R, corresponding to the interaction of'hmes of loaded air have to be performed

the three factors and which implies a third order equation,, ... .. . . -

was not taken in account in the model and low significatioWOd’f’cat’on of adsorption with humidity

of two-terms interactions proves that a three-terms interaghe experiments were realized with saturated supports. This

tion will be negligible. saturation was confirmed by the analysis of a second tube
High values for pand b indicate the main influence of placed after the first one. The comparison is therefore based

temperature and concentration on adsorbed amount. The s%ﬁ maximal adsorption capacity and depends on adsorbent

e ; ; ; nd humidity level. Chromatographic areas obtained by
of these two coefficients are different showing that increas TDIGCIMS analysis are shown in figure 7.

These results show that water traces are present with both
Table VI. Coefficients and signification. sorbents even if Tenax TA and Carboxen 564 are considered
as hydrophobic supports. When humidity level is lower than

(e e S el 90 % r.h., water trapping is low and does not affect chro-
matographic resolution. On the contrary, with high level of
b 26.775 >99.0 % humidity (> 90 % r.h.), the amount of trapped water is
b, 13.350 >99.0 % important especially on molecular sieve. In this last case,
b, -12.425 >99.0 % water interacts with first eluted compounds during chro-
by -0.425 84.6 % matographic separation and can also affect mass detection.
by —6.450 > 95.0 % High humidity is responsible of competition on
bfc ~0.200 69.8 % Carboxen 564 adsorption sites because the capacity of the
by 0.275 76.9 % molecular sieve decreases about 25 % for acetone,
ethanethiol and triethylamine. With polymer Tenax TA,
ANALUSIS, 2000, 28, N° 3 185
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relative are Tenax TA. With high moisture level, Tenax TA, which is less
(%) Carboxen 564 selective than the carbon molecular sieve, offer greater sam

100 _ ple representativity.

80 L

Test to remove humidity before the sampling step
60 T

In order to avoid the perturbation due to moisture, experi-
ments to trap water first were carried out with several salts
as dryers or a cold trap at 0 °C. Characteristics of drying
agents, such as ability to retain water and their re-usability

40 4+

204

Water  Acetone Ethane Trieth Hexane h after heating were tested before the experiments. These dr

thiol  amine 40 % ing agents confirm their good desiccant behaviour.

) 70 % An experiment, at 40 % r.h., without drying step is pre-
relatll;/e area . sented as reference and others involving drying step are
50 ( ©) Tenax TA =90 % shown in table VII. With the cold trap, after sampling, con-
70+ siderable amounts of liquid water remained in the coil. To
60 desiccate the moist gas stream, this trap provided for the
ig condensation of water because no water pick appeared o

T the corresponding chromatograms. But there were signifi-
zg: cant losses of compounds. \olatile analytes might be par-
104 E tially condensed in the cold trap water. Therefore such a tray

] - d, LB is not ideally suited for use before the trapping of volatile

Water  Acectone Ethane Triethyl Hexane organic compounds.

thiol amine
The main problem in water removal from an effluent is
Figure 7. Desorbed compounds after sampling in different rela- the losses of volatile analytes that will occur. When drying
tive humidity atmospheres (relative areas are given looking at columns were filled with calcium chloride or magnesium
area of acetone on Carboxen 564 with 40% r.h.). sulphate, considerable losses of compounds were notec

which rendered these agents not suitable. On the contrar
sodium carbonate presented good behaviour with the low
and high r.h.: the recoveries of acetone, ethanethiol anc
hexane on sample tubes were optimum (> 90 %). However
humidity do not change capacities but if the atmosphere &ubstantial losses were observed with triethylamine (critical
> 90 % r.h., textural modification of the polymer is observedecoveries of 75 %). The GC chromatograms profile
(polymer expanding in the tube). obtained with the N&£O, drying agent appeared satisfac-
tory.

The different behaviour between the two supports can be Y
explained by the different structures: an organic polymer an ; ;
a carbon molecular sieve. Tenax TA and Carboxen 564 ha\%amp le recuperation by thermal desorption
been designed for trapping of volatile (3) ©r semi-volatile Results, given in table VIII, show that the primary thermal
organic compounds (3) and smaller organic analytes respesgesorption of the selected compounds, from a cartridge
tively. Water is more retained on Carboxen 564 than ofienax TA/Carboxen 564, can be easily quantitative. The

Table VII. Recuperated compounds after desorption of Tenax TA-Carboxen 564 cartridges preceded by different dryers.

Relative Acetone Ethanethiol Hexane Triethylamine

humidity (%) (%) (%) (%)
Without dryers 40 % 100 100 100 100
Cold trap >90 % 43 19 77 <5
CacCl, 40 % 0 42 50 0

>90 % 0 5 5 0
MgSO, 40 % 0 5 31 0

>90 % 0 8 15 0
Na,CO, 40 % 98 94 99 80

>90 % 95 91 92 72
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Table VIII. Thermal desorption yield depending on flow rate, temperature and desorption time.

F T t Acetone
(mL.min?) (°C) (min)
10 100 1 31.3
10 150 5 70.0
20 150 5 78.9
40 150 5 83.5
20 200 5 99.8
20 250 5 100.0
40 250 5 100.0

temperature and the desorption flow are very important to
obtain a good vyield. When the temperature is lower than
200 °C, desorption is not complete so this factor must be
maintained at 250 °C.

The authors wish to acknowledge the

Yield (%)

Ethanethiol Triethylamine Hexane
75.5 15.5 13.8
99.7 78.6 60.6
99.8 82.2 69.9

100.0 88.8 80.3
100.0 99.2 97.0
100.0 99.7 100.0
100.0 100.0 100.0
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Conclusion
1.

One of the main problems in sampling malodorous atmos-
pheres is to find the better adsorbent to concentrate mole2-
cules at very low levels. Generally, commercial adsorbents
present a sufficient concentration capacity to perform analy-
sis. But the choice of this sorbent must be done taking intq
account several sampling parameters but also recuperatio
parameters. This study has shown that breakthrough value
allowed using the sorbents quite easily when just one com-
pound must be concentrated. With complex organic mix-=
tures, sorbents can be used carefully controlling that break-
through was not obtain for one component. Other parameter
like sampling flow or temperature, which can affect adsorp-
tion, are quite easy to control and must be preferentially,
maintained around 150 mL.mirand 20 °C respectively. A
two bed sorbent tube with Tenax TA and Carboxen 564
seems to be efficient for a wide range of odorous com-
pounds. The remaining problem is the presence of high relg.
ative humidity. The present work confirms that significant
adsorption of water on Tenax TA and Carboxen 564 occursg.
Water trapping appears detrimental for sample recovery on
Carboxen only. But in any case that leads to disturbances.
for GC-MS analysis. Thus, a drying step is necessary toi.
avoid the introduction of water on the solid support. Of the .
different method tested, sodium carbonate seems to be the
material of choice for pretrapping water when sampling3.
odorous compounds mixture with high relative humidity.14.
Possible interactions of the drying agent with the standard
compounds have been checked and only partial adsorptias.
of the triethylamine was observed.
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