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Adsorption Behavior of BTX on Alumino- and Nickel Silicate Molecular Sieves
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Abstract : Amid continuously increasing environmental problems, the solution to these problems is being studied
thoroughly. Eventually, volatile organic compounds(VOCs) can cause serious diseases, such as cancer, loss of sight,
unconsciousness, etc. Therefore, many studies have been explored recently. Among the studies, the adsorption study has
drawn plenty of attention due to the easy and economical process and high removal performance. However, there is still a
desire to develop a high-performance adsorbent. In this study, VOC adsorbents were prepared through hydrothermal
synthesis(AI-MWW) and some post-treatments(Al-deIMWW, Ni-MWW, Ni-deIMWW, and Ni-BEA), while their VOC
adsorption performances, which were separated into total and chemisorbed amounts, were evaluated, depending on the type
of adsorbates(BTX). Synthesized adsorbents were characterized via powder XRD, N, sorption, IR spectroscopy,

STEM-EDS, and ICP elemental analysis.

Key words : VOCs(3'2A4 f713}5&), BTX(HA, &-7<ll, A+ #l), Adsorption(52}), Zeolite( A= 2}©] E), Molecular

sieve(F-A}A)), Nickel silicate(L] 2 2 2] Al o] E)
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Fig. 1 PXRD patterns of calcined alumino-, boro-, and nickel-silicate (a) MWW (b) deIMWW), and (c) *BEA molecular sieves
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Fig. 2 N sorption isotherms of alumino-, boro-, and nickel silicate (a) MWW, (b) deIMWW), and (c) *BEA molecular sieves
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Fig. 4 STEM HAADF and EDS elemental mapping images of (a) Ni-MWW, (b) Ni-deIMWW, and (c) Ni-BEA
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Table 2 BTX adsorbed amounts and desorption TPD temps. over the adsorbents evaluated in this study

Benzene” Toluene” Xylene®

Adsorbent* (mmol/g) (mmol/g) (mmol/g)
T C P Temp. T C P Temp. T C P Temp.
Al-MWW 29 0.3 2.6 222.0 1.0 0.1 0.9 217.0 22 | 01 | 21 190.0
Ni-MWW 2.3 0.2 2.1 200.0 1.3 0.1 1.3 194.0 34 | 01 | 33 184.0
Al-deIMWW 22 0.1 2.1 202.0 3.1 0.1 3.0 164.0 28 | 0.1 | 2.7 194.0
Ni-deIMWW 1.0 0.0 1.0 143.0 0.3 00 | 03 155.0 1.7 | 00 | 1.7 156.0
Al-BEA 3.0 0.3 2.7 158.0 1.4 0.1 1.3 152.0 19 | 02 | 1.8 200.0
Ni-BEA 4.0 0.3 3.7 192.0 1.6 0.2 1.4 214.0 1.7 | 03 | 15 245.0

? Calcined at 550 °C for 8 h.

®T = Total adsorbed amount; C = Chemisorbed amount; P = Physisorbed amount; Temp. = TPDpjgnest temperature

ZF MWW, delMMW, *BEA T35 9] <51 =2 2] 7
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