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Extended Abstract

Background and Objective

Polycyclic aromatic hydrocarbons (PAHS) in the air
have adverse effects on human health, so their
concentrations should be determined even at low
levels. For this reason, high-sensitivity methods are
used for their sampling and analysis. New methods,
such as the needle trap device (NTD), offer unique
advantages like no need for solvents, high speed,
precision, and accuracy compared to common methods
such as NIOSH-5ayA 000 0OOO0- - - ¥,

In this study, two different and novel types of
adsorbents were synthesized and evaluated for their
efficiency in sampling PAHs in the air. The first
adsorbent, Zn-MOF, belongs to the group of metal-
organic  frameworks  (MOFs:  Metal-Organic
Frameworks). The second adsorbent, XAD-y,0000, 00

produced through a chemical reaction that
functionalizes the XAD-2 adsorbent with a polyaniline
composite. Thus, this study was conducted to measure
and compare the performance of each adsorbent in
needle trap sampling.

Materials and Methods
First, Zn-MOF adsorbent and XAD-y,0000 000000ent

were synthesized in the laboratory and compared for
sampling and microextraction of polycyclic aromatic
hydrocarbons (PAHs). The synthesized adsorbents
were qualitatively examined using a scanning electron
microscope (SEM). NTD samplers filled with each of
the adsorbents were then tested separately under the
same conditions to sample air containing the analyte,
and their performance was evaluated using a gas
chromatography device equipped with a flame
ionization detector (GC-FID).

The desorption  parameters, including time,
temperature, breakthrough volume, and storage time in
the laboratory, were investigated, optimized, and
compared for both adsorbents. Additionally, variables
such as breakthrough volume (BtV), limit of detection
(LOD), limit of guantification (LOQ), linear dynamic
range (LDR), and other validation parameters were
examined. Given the acceptable performance of the
studied NTDs, their performance in real environments
was also investigated.

Results

After the synthesis and qualitative investigation of the
adsorbents, it was found that both adsorbents exhibit
high absorption capacity and thermal and chemical
stability. The optimal desorption temperature and time
for Zn-MOF adsorbent were determined to be 379°C
and 9 minutes, respectively. The limit of detection
(LOD) and the limit of quantification (LOQ) were
found to be in the ranges of 0.021-0.011 pg/L and 0.07-
...+ 00,0,000000000000.000 0000000000 0000000000

standard deviation (RSD%) for reproducibility was

between  1.4-1.12, indicating the method's
accuracy.

The XAD-2/PANI adsorbent performed best at a
desorption temperature of 350°C and a desorption time
of 8 minutes. Method validation results showed that the
average percentage of relative standard deviation for this
adsorbent ranged from 1.7-lsy, OOOOOOOOOO

appropriate accuracy for the sampling and analysis
method using this adsorbent. The limit of detection was
«.~Y-+..4 00,0, 00d the limit of quantification was 0.01-

<Yy 00,0. 000 00000 OO0O0O0OO0 000000 0000 0000

containing Zn3(BTC)2 adsorbent could store PAHs for
#. 0000 OO ¥00. 000 0000000 0000 000 0000 0000000000

XAD-v/0000 0O00OOt ranged from 10 to 20 days,
depending on the type of composition.

Discussion

In this study, two different and novel types of adsorbents
were synthesized. Their efficiency in sampling polycyclic
aromatic hydrocarbons (PAHS) in air using the NTDs
method was investigated and compared. Metal-organic
frameworks (MOFs) have a hybrid organic-mineral
nature, combining properties of both organic and
inorganic elements, which is considered an advantage.
Perfectly regular and uniform pores are another benefit
of these frameworks, significantly enhancing the
selectivity of these adsorbents.

Amberlite (XAD-y) OO0 O oO00OOromatic and non-polar

resin adsorbent used for the preconcentration of many
non-polar compounds such as phenols and aromatic
compounds. Due to its suitable physical-chemical
characteristics, this resin is widely used in the pre-
concentration and sampling of various compounds. The
results of reproducibility in this research showed that
both of the proposed NTDs samplers have suitable
reproducibility for commercialization. Additionally,
using automatic and mechanized methods for filling the
traps, instead of manual filling, can increase accuracy
and reduce errors in the sampling device.

Conclusion

In this study, two new types of surface adsorbents,
synthesized and introduced to the scientific community
for the first time, demonstrated a high capability for
sampling and microextraction of polycyclic aromatic
compounds. Compared to conventional methods, these
adsorbents offer higher sensitivity and reliability.
Based on the performance evaluation of the NTDs in
both laboratory and field phases, both adsorbents, due
to their favorable characteristics, are capable of
enhancing the performance of the NTDs sampler. This
improvement is significant for sampling polycyclic
aromatic compounds, providing high sensitivity for
their sampling and analysis. Therefore, both methods
have the potential to replace the currently
recommended common methods in the future.
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