


Fig. 1. The relationship of silver diameters embedded into PEO film by TEM imagewith working pressures. a—2.0 Pa; b—0.2 Pa (inset selected area electron diffraction (SAED) pattern,
10 sccm Ar, film thickness ca. 280 nm).
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(FTIR) (Shimadzu, FTIR-8400). Atomic force microscopy (AFM)
(CSPM3000, BenYuan) is also used in a tapping mode to analyze the
surface morphology of films. The transmission electron microscopy
(TEM) investigation for the concentration and diameter of Ag particles
in nanocomposite is carried out by a Philips CM300 working at 300 kV
and equippedwith Super TWIN lenses. X-ray diffraction pattern (XRD)
(MXP 18 AHF, X-ray diffractometer with monochromatized Cu Kα
radiation (λ=1.54056 Å)) is employed to detect the particle size, and
the silver crystal facets. And UV–visible (Perkin Elmer Lamda 900) is
used to explore the silver diameter and status in nanocomposites.

3. Results and discussion

The TEM images in Fig. 1 exhibit that the diameters of silver
nanoparticles sputtered by magnetron sputtering (MS) embedded
simultaneously in the PEO polymer are tunable but depend on the
working pressure. When the working pressure is in 0.2 Pa, the
diameter of silver particles is in the range of 5–10 nm. The inset
selected area electron diffraction (SAED) pattern clearly demonstrates
that the particles are crystal in the matrix.

The X-ray diffraction (XRD) spectra for silver diffused PEO samples
are shown in Fig. 2. The peaks at 2θ=38.1°, 44.2°, 64.4°, and 77.3° can
be assigned to (111), (200), (220), and (311) crystalline planes of silver,
respectively [12]. The strongest XRD peak at 2θ=38.1°, which
corresponds to the (111) facet of silver, appeared at 0.2 Pa working
Fig. 2. XRD pattern of Ag particles embedded in PEO films of different working pressures
(the same conditions as Fig. 1).
pressure depositing Ag/PEO sample. Comparing the intensity of I(111) /
I(200), one notes the low working pressure is preferred to forming
silver (111) orientation in the polymer matrix.

By Scherer formula in Fig. 2, the calculated particle sizes of Ag are
22 nm, 11 nm, and 7 nm corresponding to 2.0 Pa, 1.0 Pa and 0.2 Pa
working pressures, respectively. It is well consistent with diameters
obtained in TEM image in Fig. 1.

According to the UV–visible spectra in Fig. 3, the absorption peaks
due to the surface plasmon transverse resonance of Ag particle
appeared around 400 nm but depend on the exposure times. The
increase of deposition time induced a red-shifted peak from ca.
410 nm to 460 nm and maybe contributed to the silver size increase
due to the aggregation of the nanoparticles with the excess exposure
times [13].

One can clearly see from Fig. 4 of the AFM images that the films
consisted of nanoparticle islands that are seemly uniform in the
surface. Comparing Fig. 4(a) and (b) the different diameters of the
luminesced points in AFM images it is revealed that the diameter of
clusters is greatly larger in Ag embedded composites than that only in
pure PEO polymerization. It is evidenced that Ag nanoparticles are
embedded into the polymer and deduced that the possible aggrega-
tion occurred to form Ag clusters when it is grown.

It is noted [8] that the silver nanoparticles in the range of 1–10 nm
with preferential facet of (111) can very efficiently attach to the cell
membrane surface and drastically disturb the bacteria's permeability
Fig. 3. The UV–visible absorption peaks of Ag particles are relevant to different
deposition times (20 W, 10 sccm Ar, film thickness ca. 20 nm, 60 nm, and 120 nm,
respectively).




