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Abstract: Acetaldehyde is one of the most common carcinogenic organic compounds (pollutants) that can
be found in the air in urban and industrial areas, as well as in indoor spaces. Generally, the most efficient
method for removing pollutants from the air is adsorption with suitable adsorbents. To choose a suitable ad-
sorbent, it is necessary to know its characteristics, the most significant of which is the adsorption capacity,
i.e., the maximum amount of adsorbed substance per gram of adsorbent under given conditions. Nowadays,
there is still a search for an adequate method that would provide an answer to how much and which organic
substances are adsorbed on adsorbents. This paper presents the possibility of applying the FTIR analysis
method for the identification and detection of adsorbed acetaldehyde on different types of zeolites. Ad-
sorption of acetaldehyde from the gaseous phase was performed on ZSM zeolite (ZEOflair 100, ZEOflair
110), NaA zeolite (ZEOflair 1000), and the Na-form of mordenite (ZEOflair 800). Initial concentrations
of acetaldehyde in the air ranged from 0.071 mol/m? to 1.239 mol/m?, and the adsorption was carried out
at atmospheric pressure, T=25 °C, and relative humidity (rH) 65%. On the FTIR spectra of the examined
samples after adsorption, peaks were observed at a wavelength of 1700 cm™, which are characteristic of
the carbonyl group of acetaldehyde. It was observed that the peak areas were proportional to the amounts
of adsorbed acetaldehyde, which were very small and ranged from 0.107 mmol/g to 2.98 mmol/g of zeolite.
Results indicate that FTIR is a rapid, non-destructive method suitable for qualitative and semi-quantitative
analysis of low-level acetaldehyde adsorption, especially in the absence of co-adsorbed water.
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1. INTRODUCTION

The reduction of volatile organic compounds
(VOC) emission is an issue of common concern. In-
deed, these compounds are toxic to the human health
and some of them, such as acetaldehyde or benzene,
are confirmed carcinogens [1]. Benzene and acetalde-
hyde are among the most common, easily volatile or-
ganic compounds in urban and industrially developed
areas [2—4]. Aldehydes mainly originate from various
industrial processes as well as from internal combus-
tion in car engines. Incomplete fuel combustion and
atmospheric oxidation of organic compounds are

the main sources of most carbonyl compounds. The
analysis of aldehydes is very important in the fields
of atmospheric chemistry and medicine since several
of these compounds, including formaldehyde, acet-
aldehyde, acrolein, and benzaldehyde, are classified
as carcinogenic compounds [5]. Low level exposure
of aldehyde would cause respiratory issues, such as
throat irritation, shortness of breath, eye irritation, and
chest tightness [6]. High concentration or long term
exposure would increase the risk of acute poisoning
or chronic toxicity as well as nasal tumors [7,8]. To re-
duce the content of volatile organic compounds, vari-
ous materials and adsorbents can be used, which have
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a strong affinity for these compounds. The selection of
the most suitable adsorbent is influenced by many fac-
tors, such as temperature, pressure, adsorbate content,
affinity for the adsorbate, etc. [9-10].

Zeolites are very successfully applied as ad-
sorbents for various organic compounds. Zeolites
are regarded as one of the most industrially relevant
adsorbents and catalysts because of their large sur-
face areas, high adsorption capacity, high thermal
and hydrothermal stability. Due to its extensiveness
of pore regulation, uniformity of pore distribution,
and thermal stability at high temperatures, zeolite
is a class of highly porous materials used widely in
the realms of catalysis, adsorption, and separation
[11,12]. Such physicochemical properties allow
zeolites to selectively adsorb VOCs.[13]. The ad-
sorption of VOCs on the adsorbents depends on
the surface properties of the materials such as S,
pore volume, size, and structure. When the pore di-
ameter is larger than the size of the VOC molecule,
the VOCs could be adsorbed and enter the internal
pore structure. [14] The advantages of zeolites in-
clude high stability, regeneration at low tempera-
tures, their hydrophobic or hydrophilic character,
ease of operation, etc. [15,16]. Zeolites are natural
or synthetic crystalline microporous aluminosili-
cates with a well-defined crystalline structure built
between the corners of tetrahedra formed by SiO,
and AlO,. Zeolites are characterized by a large spe-
cific surface area, and their highly regular spatial
structure contributes to significant thermal stability.
They have the ability to adsorb hydrocarbons and
incorporate foreign ions, such as active metals, into
their lattice, making them extremely important for
many industrial processes [9]. Zeolite A (LTA type)
is a synthetic zeolite with very small pores. Zeolite
NaA has a pore diameter of 4 A, which can be modi-
fied either to 5 or 3 A by ion exchange with aque-
ous solutions of calcium or potassium salts [17].
Zeolite A is normally synthesized in the Na" form,
Na Al Si O, - 27H,0, and it has a three-dimen-
sional pore structure. Its structure is composed of
sodalite cages, which are similar to faujasite ones,
but connected through double four-membered rings
(D4R) of [SiO,]* and [AIO,]*. By this connec-
tion, three cages are present: D4R, sodalite cage,
and a-cage. The pore diameter is defined by an
eight-member oxygen ring with diameters between
0.23 and 0.42 nm [18]. Due to its low cost and high
thermal stability, A-type zeolite has potential appli-

cations in separation processes and shape-selective
catalysis [17]. Some properties such as high ion
exchange potential, high surface area distributed
throughout pores with several diameters, high ther-
mal stability, and high acidity allow zeolites to be
materials with great potential for many important
applications. Furthermore, they have shown prom-
inence as adsorbents in gas purification, as ions ex-
changers in detergents, in petroleum refinement ca-
talysis, and in petrochemistry [19]. ZSM-5 is a me-
dium pore (5.1-5.6 A) zeolite with threedimentional
channels defined by 10-membered rings [20]. Due
to its unique shape selectivity, solid acidity, ion ex-
changeability, pore size, thermal stability and struc-
tural network, ZSM-5 has been widely used as cata-
lysts and sorbents in petroleum and petrochemical
industry [21]. The catalytic and sorption properties
of the zeolite are often influenced by their crystal
size. The acidity of ZSM-5 zeolite used as a catalyst
has significant effect on reaction path and product
distribution in reaction. Modernite is characterized
by the main canal of elliptical shape made up from
a twelve-membered ring whose dimensions are of
6.5x7.0 A, and the socalled “side pockets” in the
form of eight-membered rings whose dimensions
are 2.6x5.7 A [22,23].

Infrared radiation belongs to the realm of
electromagnetic radiation with wavenumbers from
13000 to 10 cm™, or wavelengths from 0.78 to 1000
um. Infrared spectroscopy (IR spectroscopy) is
widely used in the qualitative and quantitative anal-
ysis of various chemical substances, the identifica-
tion of unknown compounds, and the determination
of molecular bond relationships. IR spectroscopy
of the mid-IR spectrum is most commonly used for
the analysis of organic, inorganic, and organometal-
lic compounds, including heavy atoms (mass num-
ber above 19), and provides useful information for
studying structures such as conformation and lattice
dynamics of the sample [24,25]. The advantages of
infrared spectroscopy is that it is almost universal,
measuring infrared spectra is relatively fast and easy.
Another important advantage of infrared spectros-
copy is sensitivity. It is a measure of the minimum
amount of material that gives a usable spectrum. For
the average FTIR, milligram (10~° gram) samples are
ideal, and micrograms (10°¢ gram) of material can be
detected routinely. If a gas chromatograph is hooked
up to an FTIR, nanograms (10 gram) of material
can be routinely detected [26].
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Analytical IR spectroscopy is based on the ab-
sorption (or reflection) of radiation in the range of ~1
to 1000 um, and for the examination of zeolites, the
mid-IR region of wavelengths A= 2.5 to 50 pm is most-
ly used. Mid-infrared spectroscopy was mainly used
as a qualitative method to identify substances by pro-
viding structural characterization based on functional
groups vibration and a fingerprint spectrum (identifi-
cation) [27]. IR absorption spectra of carbonyl com-
pounds show characteristic C=0O stretch (~1700 cm™)
[28]. Absorption spectra in the IR region correlate with
specific structural groups in the zeolite, including os-
cillations within tetrahedra and oscillations of external
bonds. Generally, the bonds at 400-700 cm™! region
are related to specific fingerprint of secondary build-
ing units of framework structures in zeolites. The band
at 792 cm! represents the symmetric stretching of the
siloxane groups. The band near 820 cm™ is assigned
to the external symmetric stretching of external linka-
ges. The bands located at 1070-1250 cm™ are related
to SiO, tetrahedron units. The band located at 1090 -
1220 cm! represent T-O-T asymmietric stretching and
external asymmetric stretching of the siloxane groups,
respectively [29].

2. MATERIALS AND METHODS

For the purposes of this experiment, zeolites
ZSM (ZEOflair 100, ZEOflair 110), NaA (ZEOflair
1000) and Na-form modernite (ZEOflair 800) were
used as adsorbents. Before and after adsorption of
acetaldehyde, FTIR spectra of different zeolites were

recorded using a Cary 630 FTIR spectrometer. Ad-
sorption of acetaldehyde was conducted in adsorp-
tion chambers with a volume of 2.5 dm?, on tested
samples of zeolites with a mass of about 0.5 g. Ex-
periments were carried out at atmospheric pressure,
at a constant temperature of 25°C, and with a relative
humidity (rH) of 65% in the chambers at the begin-
ning of adsorption. The concentration of acetalde-
hyde at the beginning of adsorption (C)) and equi-
librium concentration of acetaldehyde (C)) were de-
termined by the total organic carbon analyzer, using
the method presented in the paper [30]. The amount
of adsorbed acetaldehyde is calculated using the fol-
lowing equation (1):

_ (Co=Ce)V (1)

e mq

Where is:

q,— the amount of the adsorbed acetaldehyde per
gram of adsorbent (mmol/g)

C, — concentration of acetaldehyde at the beginning
of adsorption (mol/m?)

C — equilibrium concentration of acetaldehyde (mol/m®)

V' — adsorption chamber volume (m?)

m, —mass of the adsorbent- zeolite (g)

The absorption bands of acetaldehyde (Figu-
re 1) can be interpretated as follows: Around 2900
cm™!: This region usually indicates C-H stretching
vibrations. For acetaldehyde, you might see peaks
due to the -CH, group. Around 2750 cm™": This peak

! |
. H 4
@]
| — r\
B H H ]
|
2 | |
; LS R,
Q
1 { | | l-uf U JU 'rl ' w
-r.“\ klﬁv“.\ I J s
g*,._...,._._-—-’/ e ) M "'“‘\..,'Wj! L J
L JEIIJEI I I 3IZIIDEII IQSIDU I IQD!DG I I 15|IIHJ I I 1EIIIIIU T 560

Wavenumber (cm-1)

Figure 1. FTIR spectrum of acetaldehyde
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Figure 2. FTIR spectra of: a) ZEOflair 100 and b) ZEOflair 110 before adsorption of acetaldehyde

is often characteristic of aldehyde C-H stretch, a dis-
tinctive feature for aldehydes. Near 1700 cm™': This
is the carbonyl (C=O0) stretching region, which is a
strong and sharp peak, characteristic of aldehydes.
In the region of 1400-1300 cm™': These peaks are
generally associated with C-H bending vibrations.
Between 1250 and 1000 cm™': This region shows
C-O stretching vibrations and could have multiple
peaks due to different molecular interactions. The
region of 1000-400 cm™': Fingerprint region, which
includes a complex set of peaks that are unique to
the specific structure of acetaldehyde.

The absorption bands on FTIR spectra (Figu-
re 2, Figure 3) near 788, 1084 and 1218 cm™ are
characteristic of SiO, tetrahedron units [31]. The
strong absorption band in the region 1200-1000
cm™ has been assigned to the internal vibration of
SiO,, AlO, tetrahedra for ZSM-5 [32]. The band

- 1 P e~
o I

near 788 cm! is assigned to the symmetric stretch-
ing of the external linkages. The strong band near
543 cm’ is attributed to the double five-ring lat-
tice vibration of the external linkages [33]. The
absorbance at around 450 cm™ is due to the T-O
bending vibrations of the SiO, and AlO, internal
tetrahedral.

Vibration band found at 1200cm™ is due to
asymmetric elongation Si-O-Al, Si-O-Si internal vi-
bration. The absorbance at around 450 cm™ is due
to the T-O bending vibrations of the SiO, and AlO,
internal tetrahedral. Band near 680cm™ is due to in-
ternal vibrations (Si,Al-O) symmetric stretching.
550cm™ is due to external vibrations of double four
rings. Band near 800 cm™ is symmetric elongation
Si-O-Al, Si-O-Si external vibrations. The absor-
bance at 1010 cm™ is due to assymetric elongation
Si-O-Al external vibrations [34].
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Figure 3. FTIR spectra of: a) ZEOflair 800 and b) ZEOflair 1000 before adsorption of acetaldehyde
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Inthe FTIR spectrum of the zeolite NaA (Figure
3b), the characteristic bands for zeolite framework at
557 cm™' due to the external vibration of double four-
rings. The absorption band near 1001 cm™ is due the
internal vibration of (Si, Al)-O asymmetric stretch-
ing. The band near 671 cm™ for the internal vibration
of (Si, Al)-O symmetric stretching, and 467 cm™ for
the internal vibration of (Si, AI)-O bending were
observed. The band related to O-H bending also ap-
peared at about 1650 cm™' [35-38].

3. RESULTS AND DISCUSION

Adsorption of acetaldehyde on zeolites ZEO-
flair 100, ZEOflair 110, ZEOflair 1000 and ZEO-
flair 800 was performed in an experimental cham-
ber under specific conditions: T=25 °C, rH=65%,
P=1058-1060 mbar. The obtained results are shown
in Table 1.

Based on the obtained results (Table 1), we can
conclude that adsorption of acetaldehyde occurred on
all zeolite samples. For all samples, it is evident that
with an increase in the initial concentration of acet-
aldehyde, there is an increase in adsorption capacity,
i.e., the amount of adsorbed acetaldehyde per gram of
zeolite increases. When using ZEOflair 100 as an ad-
sorbent, the highest obtained value of adsorbed acet-
aldehyde was 1.583 mmol/g, at an initial acetaldehyde
concentration of 0.457 mol/m?. For the ZEOflair 110
sample, the highest obtained value of adsorbed acetal-
dehyde was 2,654 mmol/g, at an initial acetaldehyde
concentration of 0.441 mol/m®. When using ZEOflair
800 as an adsorbent the highest obtained value of
adsorbed acetaldehyde was 1.68 mmol/g, at an ini-
tial acetaldehyde concentration of 1,067 mol/m?. For
ZEOflair 1000 samples, the highest obtained value of
adsorbed acetaldehyde was 2,808 mmol/g for the ini-
tial concentration of 1,239 mol/m?.

Table 1. Adsorption of acetaldehyde on ZEOflair 100, ZEOflair 110, ZEOflair 800 and ZEOflair 1000 at T=25 °C, rH=65%

Type of
Zeolite 1 2. 3 4. 5 6
¢, ; 0,146 0,206 0,359 0,405 0,457 0,899
(mol/m?)
ZEOflair 100 <, 3 0,057 0,089 0,107 0,111 0,136 0,343
(mol/m?)
9 0,349 0,845 1,456 1,468 1,583 2,619
(mmol/g)
<, 3 0,071 0,123 0,222 0,311 0,371 0,441
(mol/m?)
ZEOflair 110 ¢, 3 0,049 0,068 0,089 0,102 0,185 0,017
(mol/m?)
9 0,107 0,276 0,683 0,974 1,495 2,654
(mmol/g)
<, 3 0,145 0,482 0,551 0,442 0,820 1,067
(mol/m?)
ZEOflair 800 ¢, s 0,072 0,121 0,216 0,442 0,559 0,723
(mol/m?)
9 0,332 0,9643 0,907 1,069 1,291 1,68
(mmol/g)
¢, 3 0,281 0,419 0,709 0,845 1,061 1,239
(mol/m?)
ZEOflair C
1000 i) 0,05 0,107 0,299 0,346 0,472 0,663
9 1,155 1,513 2,047 2,47 2,98 2,808
(mmol/g)
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Based on the initial FTIR spectra of zeolites
and acetaldehyde (Figures 1-3), it can be seen that
the region 1200-400 cm™ (fingerprint region) cannot
be used for the detection of acetaldehyde. The ab-
sorption bands characteristic for the structure of ac-
etaldehyde overlap with the absorption bands char-
acteristic of zeolites. It can also be observed that in
the FTIR spectra of zeolites in the region 4000-1250
cm™!, there are no distinct absorption bands at 3600
cm! and 1650 cm™!, which are attributed to O-H
stretching and O-H bending in zeolites respectively.
Absorption bands at 3600 cm™ and 1650 cm ™ are dis-
tinct when the zeolite has adsorbed water. Unlike the
FTIR spectra of zeolites, the FTIR spectrum of ace-
taldehyde in the region 4000-1250 cm™ has several
absorption bands: around 2900 cm™ (C-H stretching
vibrations), around 2750 cm™ (aldehyde C-H stretch
- characteristic of aldehydes), near 1700 cm™ (the
carbonyl (C=0) stretching region), and the region of
1400-1300 cm ™ (associated with C-H bending vibra-
tions). Of all the peaks that appear in this region, the
peak near 1700 cm™ is the most intense. The peak
near 1700 cm™ corresponds to the peak characteristic
of the acetaldehyde carbonyl group.

After adsorption of acetaldehyde on zeolites
(ZEOflair 100, ZEOflair 110, ZEOflair 1000, and

ZEOflair 800), FTIR spectra were recorded (Figures
4-7). Peaks of varying intensities were observed near
1700 cm! which is characteristic of the acetaldehyde
carbonyl group.

The peaks detected at 1700 cm™ on zeolites
ZEOflair 100 and ZEOflair 110 (Figure 4, Figure 5)
are sharp, intense, and can be described as ideally
symmetric. In contrast to these peaks, the peaks occu-
rring at the same wavelength on zeolites ZEOflair 800
and ZEOflair 1000 (Figure 6, Figure 7) are not intense
and sharp. On the same FTIR spectra (Figure 6, Figu-
re 7), we can identify peaks at 1650 cm™'. These peaks
are not sharp but are more intense than the peaks at
1700 cm™. The peaks at 1650 cm™ are due to O-H
bending, the appearance of which is associated with
water adsorption. It can also be noted that in the region
3600-3400 cm™ there are very low-intensity absor-
ption bands, associated with O-H stretching. Based
on all the aforementioned, it can be concluded that on
the ZEOflair 1000 and ZEOflair 800 zeolites, in addi-
tion to acetaldehyde adsorption, water adsorption also
occurred simultaneously. This is consistent with the
nature of these zeolites, as they are hydrophilic zeo-
lites. Unlike them, ZSM zeolites are hydrophobic, and
their FTIR spectra do not show absorption bands at
wavelengths of 3600-3400 cm™! and 1650 cm’'.
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Figure 4. FTIR spectra of ZEOflair 100 after adsorption of acetaldehyde for different amounts of the adsorbed acetal-
dehyde per gram of adsorbent: a) ZEOflair 100 before adsorbtion b) q,= 0,349 mmol/g; ¢) q, = 0,845 mmol/g;
d) q,= 1,456 mmol/g; e) q,= 1,468 mmol/g; f) q,= 1,583 mmol/g; g) q,= 2,619 mmol/g
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d) q,= 0,683 mmol/g; e) q,= 0,974 mmol/g; f) q,= 1,495 mmol/g; g) q,= 2,654 mmol/g
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Figure 6. FTIR Spectra of ZEOflair 800 after adsorption of acetaldehyde for different amounts of the adsorbed acetal-
dehyde per gram of adsorbent: a) ZEOflair 800 before adsorbtion b) q,= 0,332 mmol/g; ¢) q, = 0,9643 mmol/g;
d) q,= 0,907 mmol/g; e) q,= 1,069 mmol/g; f) q,= 1,291 mmol/g; g) q,= 1,68 mmol/g

Contemporary Materials, XVI-1 (2025) 61



Dragana Keselj, Kika Stevanovi¢, Milenko A¢imovic,
Ljubica Vasiljevi¢, Marko Ivanovi¢

pages: 055-065

1) 8]
o] ° !\
7 N- ,1:"1 |
| 3 (1
o] .1 | |,
. gr v 7 i
8() gg‘ = {
go-' 9 prf__’,r/ = il J
0 G r 4
61 % 1
o, o |
ggu ] P
| 3 -
Q I
T -t | I L | I | Nalell § UL I TR LTS B O B ) T JSE I I | I \ ,‘V v !
(@] 1740 17120 1700 1680 1660 1640 1620 1600 1560 | g v
| R\
Ol po— - ,n"'"”':t?&'-_'k:“,{:’*_——_-‘w PP oy S i »
O-n o e 'u%"l-«'w)(ﬂ’—“‘_ R — -
T | R R A R T 1 1 1 1 1 O ]
4000 3500 3000 2500 2000 1500 1000 500
Wavenumber (cm-1)
a) b) c) d) e) f) g

Figure 7. FTIR spectras of ZEOflair 1000 after adsorption of acetaldehyde for different amounts of the adsorbed acet-
aldehyde per gram of adsorbent:a) ZEOflair 1000 before adsorbtion b) q,= 1,155 mmol/g; c¢) q, = 1,513 mmol/g;
d) q,= 2,047 mmol/g; e) q,= 2,47 mmol/g; f) q,= 2,98 mmol/g; g) q,= 2,808 mmol/g

The appearance of absorption bands at 1650
cm!, which is a consequence of water adsorption, re-
duced the intensity of peaks at 1700 cm’!, i.e., peak
overlap occurred. This directly affected the lower de-
tection limit of adsorbed acetaldehyde by the FTIR
method on zeolites. Namely, in the obtained FTIR
spectra after acetaldehyde adsorption on ZEOflair
100 and ZEOflair 110 zeolites, much smaller acetal-
dehyde contents were detected (0.349 mmol/g and
0.107 mmol/g, respectively), unlike the FTIR spectra
obtained after acetaldehyde adsorption on ZEOflair
1000 and ZEOflair 800 (2.047 mmol/g and 0.9643
mmol/g, respectively). It can be concluded that the
FTIR method is more sensitive in the case of acetal-
dehyde adsorption on different types of zeolites if
water adsorption did not simultaneously occur on the
examined zeolites.

4. CONCLUSION

From the conducted research, it can be seen
that the amount of acetaldehyde adsorbed on the
zeolites (ZEOflair 100, ZEOflair 110, ZEOflair 800,
ZEOflair 1000) is relatively low, ranging from 0.107
to 2.98 mmol of acetaldehyde per gram of zeolite.

Although the amount of adsorbed acetaldehyde on
the examined zeolites was small, changes were ob-
served in the FTIR spectra of the tested samples at
the wavelength of 1700 cm™, which are characteri-
stic of the carbonyl group of acetaldehyde. The re-
search results showed that the intensity of the peaks
at the wavelength of 1700 cm™! is proportional to the
adsorbed amount of acetaldehyde. With an increase
in the adsorbed amount of acetaldehyde on the exa-
mined zeolite, the intensity of the absorption band at
the wavelength of 1700 cm™ also increases, which
is comparable to determining the concentration of
adsorbed acetaldehyde using the TOC (Total Orga-
nic Carbon) method. Water adsorption on the zeolite
causes partial overlapping of the peak at 1700 cm™!
(characteristic of the carbonyl group) with the peak
occurring at 1650 cm™ (due to O-H bending, which is
associated with water absorption). It can be concluded
that the FTIR method is more sensitive in the case of
acetaldehyde adsorption on different types of zeolites
if water adsorption did not simultaneously occur on
the examined zeolites. Generally, it can be concluded
that the FTIR method is suitable for the rapid confir-
mation of acetaldehyde adsorption on zeolites. The
advantage of this method is that it is non-destructive,
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requires a small amount of sample for analysis, and
is selective, as it can detect peaks characteristic of
different groups of organic compounds that are ad-
sorbed. Therefore, the FTIR method can be used for
the qualitative and quantitative determination of the
adsorption of organic compounds on different types
of zeolites. FTIR can be reliably applied for mon-
itoring acetaldehyde levels in air filtration systems
or indoor air analysis using zeolite-based materials.

Based on the obtained results, we can con-
clude that further research is desirable in the direc-
tion of investigating the adsorption of other organic
compounds, with a tendency to focus on a narrower
wavenumber range, characteristic for the targeted
functional groups.
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OJIPEBUBAILE AJCOPIIMNJIE AETAJIIEXUJIA HA CAHTETUUKUAM
3EQJINTUMA Yl KAPAKTEPU3AIINJA Y3OPAKA ®THP METOJOM

Carkerak: AneTtaiJiexu] je jeqHo o/ HajuelnhnX KaHIEPOTCeHUX OPraHCKUX jeUIbEha M MOoITyTaHaTa
KOju ce Moke Hahu y Bazayxy y ypOaHUM M MHYCTPH]CKHM TIOJPYyYjUMa, Kao ¥ y 3aTBOPEHHM IPOCTO-
pujama. I'eHepanHo HajeHKacHHMja METO/IA 32 YKJIAmharbe MMoyTaHaTa U3 Ba3ayXa je aJICopIIHja ca 1o-
romHUM ajicopoencom. Jla 6u ce nzabpao nmorojaH aJicopOCHC, HEOIXOTHO je MO3HABATH HETOBE KapaK-
TEPUCTHUKE, O] KOJUX je Haj3HAYajHUjH KalaluTeT aJICOPIIIHje, TO jeCT KOJIMKa je MaKCUMaJIHa KOJTMYHHA
ajicopOoBaHe CylicTaHIe 1o rpaMy ajacopoOerca moryha npu gatum ycnoBuMa. Jlanac ce joun yBHjex
Tpara 3a aJeKBaTHUM METojiamMa Koje OM J1aJie 0JroBop KOJIMKO M KOje OpraHCKe CYICTaHIE Cy aJicop-
OoBaHe Ha ajicopOeHCHMa. Y OBOM pajy je npukazana moryhnoct npumMjene @TUP merone ananmse 3a
naeHTHUKALN]Y U ISTCKIN]Y aJICOPOOBAaHNX OPTraHCKUX jeUi-eha. Bpiena je ajcopriyja aneranie-
Xuaa u3 racoBute (ase (rje ce moueTHa KOHIEHTpaluja aneranaexuaa kperana ox 0,071 mol/m* 1o
1,239 mol/m?) Ha paznuuutum agcopbercuma Tj. 3eonuruma ZSM (ZEOflair 100 u 110), NaA (ZEOflair
1000), NaA dbopma moprenura (ZEOflair 800). Ha cBum y3opIimMa 3¢onuTa ISTCKTOBaHU Cy TUKOBU Ha
1700 cm™, Koju Cy KapaKTepUCTHYHHM 3a KapOOHWIHY TPYIy alleTalexu/ia. Youasa ce Ja cy HOBPIIMHE
nKa Ouiie cpazmjepHe ofpel)eHnM KomMuuHama aJcopOOBaHOr alleTalIeXH/a, Koje Cy U3pa3uTo Malle
n xperaine cy ce ox 0,107 mmol/g no 2,98 mmol/g 3eonura. Ha ocHOBY 0BOra ce MOXe 3aKJby4IHTH J1a
OTUP criekrpockomnuja, kKao Op3a 1 HeJJeCTPYKTHBHA METO/A, MOXKE TTOCITY)XKHUTH 32 ofipehnBame aacop-
TIHje aleTalIexu1a Ha pa3InduTHM TUTIOBUMA 3€0JIUTA.

Kibyune pujeun: 3eonutn, anerannexus, agcopnuuja, @THUP.
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