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Summery

The irradiation shielding and antibacterial from two types of organic-
inorganic nanomaterials are (PS-Cr,Os/ ZnCoFe,O,) and (PS-1n,Os/
ZnCoFe,0,) have been manufactured which are excellent irradiation
shielding and antibacterial with low cost and higher efficiency. The
optical properties for two types of nanocomposites were studied. The
results show that the absorbance, absorption coefficient are increased and
the energy band gap decreases for (PS-Cr,0O3) and (PS-In,0O3) with
increasing of the ZnCoFe,0,4 nanoparticles concentrations .
The electrical properties of nanocomposites were studied which are found
dielectric constant, dielectric loss and the electrical conductivity of (PS-
Cr,O3) and(PS-In,0O3) increase with increasing of the ZnCoFe,0,
nanoparticles concentrations, The nanocomposites were applied as an
irradiation shielding and the results show that the two types of
nanocomposites (PS-Cr,0s/ ZnCoFe,0,) and (PS-1n,0s/ ZnCoFe,0,)
have attenuation coefficient of radiation reach to the attenuation
coefficient of lead and concrete. The manufactured materials have low
cost, light weight and available. Also, the manufactured materials were
applied as an antibacterial material. The results showed that the
manufactured materials have higher activity as an antibacterial materials

for the two types gram-positive and gram-negative.
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Table (1). The values of energy gap for the allowed and forbidden indirect
transition for (PS-Cr,03/ZnCoFe,0,4) nanocomposites.

The values of optical energy gap for the indirect
transition (eV)
Cr,0; wt. %
Allowed forbidden
0 3.8 3.59
2 3.25 2.88
4 2.92 2.31
6 2.62 1.91
8 2.5 1.72
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Table (2). The values of energy gap for the allowed and forbidden indirect

transition for (PS- In,0O3/ZnCoFe,O4)nanocomposites.

The values of optical energy gap for the indirect
transition (eV)
In,0O; wt.%
allowed forbidden
0 4.05 3.92
2 3.75 3.54
4 3.62 3.3
6 3.5 3.19
8 3.36 3.06
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Table (3). The lifetime and quantum yield to concentration of

(PS- Cr,03/ZnCoFe;04) nanocomposites.

Table (4). The lifetime and quantum yield to concentration of
(PS- In,03/ZnCoFe,04) nanocomposites.
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Figure (1). Photomicrographs (10X) for (PS-Cr203/ ZnCoFe204)
nanocomposites (A) for (PS-Cr203) (B) for 2wt.% ZnCoFe204 nanoparticles,
(C) 4wt.%ZnCoFe204 nanoparticles, (D) for 6wt.% ZnCoFe204 nanoparticles,
(E) for 8wt.% ZnCoFe204 nanoparticles.
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Figure (2). Photomicrographs (10X) for (PS- In,0O3/ ZnCoFe,0,4) nanocomposites
(A) for (PS- In,03) (B) for 2wt.% ZnCoFe,O,4 nanoparticles, (C) for
4wt.%ZnCoFe,O4 nanoparticles, (D) for 6wt.% ZnCoFe,O,4 nanoparticles, (E)

for 8wt.% ZnCoFe,O,4 nanoparticles.
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Figure (3). SEM images of (PS-Cr,03/ ZnCoFe,0,4) nanocomposites, (A) for (PS-
Cr,03), (B) 2wt.% ZnCoFe,0,4 nanoparticles, (C) 4 wt.% ZnCoFe,04
nanoparticles, (D) 6 wt.% ZnCoFe,O,4 nanoparticles, (E) 8 wt.% ZnCoFe,0,

nanoparticles.
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Figure (4). SEM images of (PS-1n,03/ ZnCoFe,0,4) nanocomposites, (A) for (PS-
In;03), (B) 2wt.% ZnCoFe,0,4 nanoparticles, (C) 4 wt.% ZnCoFe, 0,
nanoparticles, (D) 6 wt.% ZnCoFe,O,4 nanoparticles, (E) 8 wt.% ZnCoFe,O,
nanoparticles.
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Figure (5). FTIR spectra for (PS- Cr,03/ ZnCoFe,0,4) nanocomposites
(A) for (PS- Cr,03),(B) 2 wt.% ZnCoFe,0, ,( C) 4 wt.% ZnCoFe,04 (D) 6wt.%
ZnCoFe,;04,(E)8 wt.% ZnCoFe;0,.

XX



— —

M&I“ fiiee—
BRUKER |
(X0

70

Transmittance [%]
a

200

T
2500 2000 1500
Wenenumber cm-1

Wavenumber cm-1

T T
3000 2500 2000 1500
Wiavenumber cm-1

f"‘%‘w i "!, i3

Transmittance [%!]

2500
Wavenumber cm-1
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Figure (10). Variation of transmittance for (PS -1n,O3/ZnCoFe,0,)
nanocomposites with wavelength.
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Figure (11). Variation of absorption coefficient (a) for (PS -Cr,03/ZnCoFe,0,)

nanocomposites with photon energy.
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Figure (12). Variation of absorption coefficient (o) for (PS -1n,03/ZnCoFe,0,)
nanocomposites with photon energy.
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Figure (14). Variation of (¢hv)"? for (PS -1n,0s/ZnCoFe,0,4) nanocomposites
with photon energy.
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Figure (17). Variation of extinction coefficient for (PS-Cr,03/ZnCoFe,0y)
nanocomposites with wavelength.
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Figure (18). Variation of extinction coefficient for (PS-1n,03/ZnCoFe,0,)
nanocomposites with wavelength.
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Figure (20). Variation of refractive index for (PS- In,0O3/ZnCoFe;0y)

nanocomposites with wavelength.
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Figure (21). Variation of real part of dielectric constant for (PS -

Cr,03/ZnCoFe,0,4) nanocomposites with wavelength.
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Figure (22). Variation of imaginary part of dielectric constant for (PS-
Cr,03/ZnCoFe,04) nanocomposites with wavelength
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Figure (24). Variation of imaginary part of dielectric constant for

(PS- In,03/ZnCoFe;04) nanocomposites with wavelength.
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Figure (25). Variation of optical conductivity for (PS -Cr,03/ZnCoFe,0,)

nanocomposites with wavelength.
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Figure (26). Variation of optical conductivity for (PS- In,03/ZnCoFe,0,)

nanocomposites with wavelength.
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Figure (27). The Fluorescent spectra of (PS- Cr,03/ZnCoFe,0,4) nanocomposites.

Figure (28). The Fluorescent spectra of (PS- In,03/ZnCoFe,O4) nanocomposites.
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Figure (29). Effect of ZnCoFe,O,4 nanoparticles concentrations on dielectric
constant for (PS-Cr,03) at 100Hz.
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Figure (30). Effect of ZnCoFe,O4 nanoparticles concentrations on dielectric
constant for (PS-1n,03) at 100Hz.
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Figure (31). Variation of dielectric constant for (PS-Cr,O3/ZnCoFe,0O,) and

nanocomposites with frequency at room temperature.
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Figure (32). Variation of dielectric constant for (PS-1n,0s/ZnCoFe,0,4) and

nanocomposites with frequency at room temperature.
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Figure (33). Variation of dielectric loss for (PS-Cr,03/ZnCoFe,0,)

nanocomposites with frequency at room temperature.
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Figure (34). Variation of dielectric loss for (PS-1n,03/ZnCoFe,0,)

nanocomposites with frequency at room temperature.
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Figure (35). Effect of ZnCoFe,O4 nanoparticles concentrations on
dielectric loss for (PS-Cr,03) at 100Hz.
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Figure (36). Effect of ZnCoFe,O4 nanoparticles concentrations on
dielectric loss for (PS-1n,O3) at 100Hz.
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Figure (37). Effect of ZnCoFe,O, nanoparticles concentrations on A.C electrical
conductivity for (PS-Cr,03) at 100Hz.
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Figure (38). Effect of ZnCoFe,O4 nanoparticles concentrations on A.C electrical
conductivity for (PS-In,03) at 100Hz.
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Figure (39). Variation of A.C electrical conductivity for
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(PS-In,03/ZnCoFe,04) nanocomposites with frequency at room temperature.

XL



Figure (41).Reflection loss curves for (PS-Cr,03/ZnCoFe,0,4) nanocomposites

with frequency.

Figure (42). Reflection loss curves for (PS-1n,03/ZnCoFe,04) nanocomposites
with frequency.
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Figure (43). Variation of inhibition zone diameter with ZnCoFe,0,
nanoparticles concentrations against Escherichia coli for(PS-Cr,03).
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Figure (44). Variation of inhibition zone diameter with ZnCoFe,0,

nanoparticles concentrations against Escherichia coli for (PS-1n,03).
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