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Abstract : A.C (activated carbon) is mainly used to remove VOCs (volatile organic compounds), however, it has many problems
such as fire risk due to increasing of adsorbent surface temperature during VOCs ad/desorption, increased cost by frequent
replacement cycles requirement and performance degradation when containing moisture. In order to solve these problems, many
researches, hydrophobic zeolite adsorbents, have been reported. In this study, NH, Y-zeolite was synthesized with Y-zeolite
through steam treatment and acid treatment, which is one of the hydrophobic modification methods, to secure high surface area,
thermal stability and humidity resistance. The Y, Y-550-HN, Y-600-HN and Y-650-HN had adsorption capacities of 23 mg g'l, 38
mgg', 77 mg g’, 61 mg g". The change of Si/Al ratio, which is an index to confirm the degree of modification, was confirmed
by XRF (X-ray fluorescence spectrometer) analysis. As a result, the adsorbtion performance was improved when Y-zeolite
modified, and the Si/Al ratio of Y, Y-550-HN, Y-600-HN, Y-650-HN were increased to 3.1765, 6.6706, 7.3079, and 7.4635,
respectively. Whereas it was confirmed that structural crystallization due to high heat treatment temperature affected performance
degradation. Therefore, there is an optimal heat treatment temperature of Y-zeolite, optimum modification condition study could
be a substitute for activated carbon as a condition for producing an adsorbent having high durability and stability.
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Figure 1. Nitrogen oxide photochemical mechanism (a) typical or (b) involving VOCs.
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Figure 3. Schematic diagram of zeolite adsorption tower apparatus.
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Figure 2. Preparation procedure of hydrophobic Y-zeolite.
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Table 1. XRF analysis of Y, Y-550-HN, Y-600-HN, Y-650-HN

Si Al Si/Al ratio
Y 36.3918 11.4567 3.1765
Y-550-HN 41.0605 6.1554 6.6706
Y-600-HN 41.5489 5.6855 7.3079
Y-650-HN 41.5171 5.5627 7.4635
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Figure 4. Adsorption performance of different steam temperature
on the Y, Y-550-HN, Y-600-HN, Y-650-HN (conditions:
35% R.H., 250 ppm benzene, 400 mL min’ flow, absorbent:
0.1¢g).
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Figure 5. XRD patterns of Y, Y-550-HN, Y-600-HN and Y-650-HN.
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Table 2. Surface area, pore volume and average pore size of Y,
Y-550-HN, Y-600-HN, Y-650-HN

Surface area | Pore volume | Average pore
(m2 g (cm3 g'l) size (nm)
Y 661.25 0.334 2.02
Y-550-HN 810.41 0.45 222
Y-600-HN 698.14 0.397 227
Y-650-HN 802.00 0.465 2.32
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Figure 7. Re-adsorption of benzene over Y-600-HN (conditions :
0% R.H., 250 ppm benzene, 400 mL min™ flow, absorbent
:0.05 g).
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Figure 8. Desorption performance of benzene with different flow
rate (conditions : 0% R.H., absorbent : 0.05 g).

Table 3. Desorption amounts of benzene with different flow rate

Desorption Final adsorption
(mgg") time (s)
50 mL min” 129.6 4000
100 mL min™' 133.6 1766
200 mL min”' 151.6 1585
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