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Abstract

This study investigated formaldehyde (HCHO) removal by preparing porous supports using domestic low-grade silica coated
with Co-ZSM5 and Cu-ZSMS as the catalysts. First, the sample of the raw material for the support contained 90% silica with quartz
crystal phase, which was confirmed as low-grade silica. According to Energy-dispersive X-ray spectroscopy (EDS) and
Fourier-transform infrared spectroscopy (FT-IR) analyses, the catalysts, Co-ZSM5 and Cu-ZSM5, were successfully coated on the
surface of the porous silica supports. During the removal test of HCHO using the prepared Co-ZSM5 and Cu-ZSMS coated beads,
depending on the reaction temperature, the Co-ZSMS5 coated beads exhibited higher removal efficiencies (>97%) than the Cu-ZSM5
beads at 200 °C. The higher efficiency of the Co-ZSM5 coating may be attributed to its superior surface activity properties (BET
surface area and pore volume) that lead to the favorable HCHO decomposition. Therefore, Co-ZSM5 was determined to be the
suitable catalyst for removing HCHO as a coating on a porous support fabricated using domestic low-grade silica.
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Fig. 1. Schematic diagram of the experimental setup for
HCHO removal. (1) anticorrosive MFC; (2) check
valve; (3) flow meter; (4) furnace; (5) quartz reactor;
(6) temperature controller; (7) gas analyzer; (8)
data acquisition system.
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Table 1. Chemical composition of the silica used in this study

Startlr}g Chemical composition (wt.%)
material
SIOZ A1203 CaO Kzo F6203 L.O.L
Silica
90.8 4.4 2.7 0.8 0.7 0.6
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Fig. 2. Photo and EDS mapping images of the Co-ZSM5
coated beads (a and b) and the Cu-ZSM5 coated
beads (c and d) prepared in this study from low-
grade silica.
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Fig. 3. FT-IR results of the Co-ZSM5 and Cu-ZSMS5 coated
beads prepared in this study from low-grade silica,
compared with that of the porous support, ZSMS5,
NH,;" ZSM5, Co-ZSMS5 and Cu-ZSMS5 catalyst.

Table 2. BET specific surface area and pore volume of the
porous supports, the Co-ZSMS5 coated beads and
the Cu-ZSMS5 coated beads, respectively

BET specific
Pore volume
Sample surface area (cm’/e)
(m’g) s
Porous supports 0.82 0.0011
Co-ZSMS coated beads 54.8 0.0844
Cu-ZSMS coated beads 31.6 0.0446
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Fig. 4. HCHO concentration measurement results at the
inlet and outlet over the time on stream of HCHO
according to the reaction temperature: (a) without
catalysts and (b) with the porous supports.
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Fig. 5. HCHO removal efficiency of the Co-ZSM5 coated
beads and the Co-ZSM coated beads according to
the reaction temperature. initial HCHO concentration
20 ppm, space velocity 2200 h™.
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