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ABSTRACT

The self-made copper and silver zeolite catalysts were applied to air purifier module
to simulate the improvement of indoor air quality and to remove bacteria (E. coli)
and fungi. Silver-zeolite catalyst, made by impregnation and calcination, could
achieve antibacterial efficiency of 95% while copper-zeolite by blending could reach
80%. This study investigated the correlations among physic-chemical properties of
zeolite catalysts and their anti-bacterial efficiency by many instruments of TEM,
SEM, ICP, FT-IR, XRD and measuring zeta potential, etc.

The obervations by SEM and TEM form of impregnated Ag,O and blend Cu,O as
nano-scaled metal particles on the surfaces of zeolite. Those samples were also
acid-digested and analyzed by ICP-OES. The silver contents that coated on zeolite
were lower than those concentrations used for impregnation, especially at 1%. The
contents of copper were higher. The XRD results showed no Ag,O lattice peak and
significant Cu,O lattice peaks. As the metal lattice increased, the peaks of SiO, lat-
tice in zeolite were weakened. The FT-IR analysis indicated the functional groups in
surface were mainly Si-O-Si and O-H. As the metal contents increase, the surface
coverage of functional groups enhances the absorption intensity in analysis. Due to
the amphoteric nature of silicate and aluminum oxides, the analysis of zeta potential
showed two iso-electric points (ISPs). The second ISP of used zeolite reduced from
pH 8.5 to pH 7.5—this change was probably due to the surface adsorption of bacte-
ria and fungi. The anti-bacterial effects of silver coated zeolite were excellent even

at very low silver contents.
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