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Abstract — Zeolites with excellent adsorption capacity of volatile organic compounds were attached onto inorganic
fibers which were the raw materials of honeycomb-type adsorbers. The amounts of zeolite particles attached onto the
fibers considerably increased by treating them with hydrochloric acid, sulfuric acid, or hydrofluoric acid. Various func-
tional groups such as chloropropyl, aminopropyl and epoxy groups of silane compounds, and amine groups of polyeth-
ylenimine were employed as covalent linkage materials between the fibers and zeolite particles. The state of the fibers
coated with zeolite particles was examined by scanning electron microscopy, and the amounts of zeolite particles bound
to the fibers were estimated from their BET surface areas. The largest amount was obtained when polyethylenimine was
employed as a linkage material. Polyethylenimine was the most effective for attaching zeolite particles onto the inor-
ganic fibers among various linkers employed.
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Fig. 1. SEM images of the surfaces of ceramic fibers treated with (a)
10 % HCI, (b) 30 % HCI, (c) 0.1 M HF, and (d) 0.2 M HF for
24 h. Each scale bar represents 0.5 um.
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Fig. 2. SEM images of the CPS-treated glass fibers (GF-CP) attached
with (a) zeolite-Y and (b) ZSM-5.
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Fig. 3. SEM images of the CPS-treated glass fibers (GF-CP) attached
with (a) AP-coated zeolite-Y (Y-AP), (b) AP-coated ZSM-5 (Z-AP),
and the CPS-treated ceramic fibers (CF-CP) attached with (c)
AP-coated zeolite-Y (Y-AP), (d) AP-coated ZSM-5 (Z-AP).

Fig. 4. SEM images of the APS-treated glass fibers (GF-AP) attached
with (a) CP-coated zeolite-Y (Y-CP), (b) CP-coated ZSM-S (Z-CP),
and the APS-treated ceramic fibers (CF-AP) attached with (c)
CP-coated zeolite-Y (Y-CP), (d) CP-coated ZSM-5 (Z-CP).
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Fig. 5. SEM images of the EPS-treated glass fibers (GF-EP) attached Fig. 7. SEM images of the CPS/PEI-treated glass fibers (GF-CP-PEI)
with (a) AP-coated zeolite-Y (Y-AP), (b) AP-coated ZSM-5 (Z-AP), attached with (a) CP-coated zeolite-Y (Y-CP), (b) CP-coated ZSM-5
and the EPS-treated ceramic fibers (CF-EP) attached with (c) (Z-CP), and the CPS/PEl-treated ceramic fibers (CF-CP-PEI)
AP-coated zeolite-Y (Y-AP), (d) AP-coated ZSM-5 (Z-AP). attached with (c) CP-coated zeolite-Y (Y-CP), (d) CP-coated

ZSM-5 (Z-CP).
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Table 1. The amount of zeolite particles attached onto glass or ceramic fibers, the BET surface area and toluene adsorption amount of samples
prepared using CPS and PEI via CP-PEI-CP linkages

Sample (zeolite/fiber) Y/GF ZSM-5/GF Y/CF ZSM-5/CF
Binding amount (Wt%) 10 15 39 24
BET surface area (m?/g) 37 49 149 91
Toluene adsorption amount (wt% ) at 5 Torr toluene partial pressure 0.45 1.30 3.46 2.20
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