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Preparation of ZnO Nanorod Grown on the PAN Surface and Its Sulfur
Removal Characteristics
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hongkil@woosuk.ac.kr Abstract >> Zinc oxide (ZnO) nanorods were grown on a palladium (Pd) activated

polyacrylonitrile (PAN) fiber where Pd activation was carried out in advance by

Received 27 April, 2018 the following dry process: palladium(ll) bis(acetylacetonate), Pd(acac), was sub-
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Accepted 30 June, 2018 limed, penetrated into the surface of PAN fiber and spontaneously reduced to Pd
nanoparticles at 180°C for various times under a nitrogen atmosphere. ZnO
nanorod morphology was observed by a scanning electron microscopy (SEM)
and the elemental composition was confirmed by energy-dispersive X-ray spec-
troscopy (EDS). The crystalline structure of ZnO nanorods was analyzed by X-ray
diffraction (XRD) analysis showing Wurtzite structure consisting of hexagonal
lattice. Sulfur removal characteristics were evaluated.
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Fig. 1. TEM images for (a) PAN fiber embedded in epoxy res-
in and (b, c) Pd nanoparticles beneath the surface area of
PAN fiber prepared by spontaneous reduction of Pd(acac)z in
1800C N2 atmosphere for (b) 3 minutes and (c) 30 minutes
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Fig. 2. SEM images of ZnO nanorods grown on Pd activated
PAN fiber (activation time: 3 minutes) prepared in a electro-
less plating solution at 800C for 180 minutes: (a) X140 and (b)
x1,800 magnification
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Fig. 3. (a) SEM image of ZnO nanorods grown on Pd activated
PAN fiber (activation time: 3 minutes) prepared in a electroless
plating solution at 80°C for 180 minutes and (b) EDS data
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Fig. 4. SEM images of ZnO nanorods grown on Pd activated
PAN fiber (activation time: [a] 3 minutes, [b] 5 minutes, and [c] 30
minutes) prepared in a electroless plating solution at 80°C for
180 minutes
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Table 1. ZnO loading weight according to Pd activation time
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Table 2. H,S removal weight according to Pd activation time

Pd activation time (min) ZnO loading weight (wt%)

Pd activation time (min) H,S removal weight (wt%)

3 68.2
5 73.8
30 79.2

3 12.4
5 10.1
30 7.7

90 1 1
0 10 . 20 30
time (min)

Fig. 5. TGA curve for HzS uptake by ZnO nanorods grown on
PAN fiber prepared at 80°C for 180 minutes. Pd activation time
was 3 minutes
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