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Abstract

This study included interest composite materials and the
implementation of some of the applications of these materials , where
prepared a number of monomers (IV, III, II, I) which used monomer
(D) to prepare two types of polymer, namely polyamide using the
method of polymerization between the surfaces in the preparation, and
the second type is a polyazomethyin attended by polymerization
solution. As it has been prepare two types of oxides nanoparticles the
Copper oxide and the Cobalt oxide nanoparticles, which have been

diagnosed the homogeneity of samples by (SEM).

Samples attended by two ways, first: by pressing and which have
been mixed polymer (polyamaide or polyazomethyin) with each
nanooxide separately. As has been mixing two oxides together with
polymers. The second way in the preparation of the samples are the
spin coating .The electrical conductivity measurements and
measurements of the attenuation of gamma rays have been made for
the samples prepared in a manner pressing, and optical measurements

have been made for the samples prepared in the spin coating method.

The Results for(I-V)characteristics have shown for the four
organic monomers and the pure two polymers (polyamide and
polyazomethyin)that the current decrease with the increase in the
number of azo moieties within the same chain, leading to a decrease
flexibility in the chain. While the flow of electric current in the
polyazomethyin higher than in the polyamide and this depends on the
type of linkage group in both polymers.



Polymers doped for the purpose of increasing the electrical
conductivity of these polymers, and the results showed increased

connectivity with the increasing doping ratios.

Another factor affecting the connectivity is namely the
temperature, where electrical conductivity for pure and doping
samples of polymers at different temperatures were measured, and it
was a positive relationship. The activation energy of these samples
were calculated. The activation energy increases with doping ratio for
polyamide doped copper oxide, as well as doped with cobalt oxide.

The same thing applies to the polyazomethyin as well.

As regards the two polymers samples that doped with the two
nano oxid (dope polyamide by (1.5%)cobalt oxide, and 0.5% copper
oxide once and dope polyamide by (0.5%) and cobalt oxide (1.5%)
copper oxide once again) and the activation energy results found to be
increased in the conductivity with doping ratios of copper oxide. But
composites for polyazomethyin doped by both oxides(it dopes ratio
2% cobalt oxide with 1% copper oxide, and the other sample dopes
ratio 1% cobalt oxide with 2% copper oxide), the values of
conductivity model that contains (2%) cobalt oxide is less than the
conductivity of the sample containing 2% copper oxide .Also,
connectivity in general samples for composites polyazomethyin is
higher than the connectivity samples for composites polyamide

because the chain flexibility in the polyazomethyin.

Concerning the applicability of the samples prepared on the
attenuation of gamma rays, this requires finding the extent of

homogeneity of these samples first, and then recording their ability on



the attenuation of gamma rays .It was found that samples largely
homogeneous, with regard to the attenuation, the values of mass
attenuation coefficients increase with doping rates and interdependent
on energy photons and chemical composition to be clear in the low-
lying energies more than high energies. For the polymers doped by
both oxides give higher attenuation due to the complexity of the

structure.

There are a number of coefficients that have a close relationship
with the mass attenuation coefficient (n ) which is both of the
effective atomic number (Z.rr) and the effective electron density
(Negr), which was calculated semi-empirically based on a program
(XCOM). Also mean free path calculation (A) depending on the
practical values of the linear attenuation coefficient (y;). It must be
noted here that the whole process has measurements using radioactive
sources(“***Am*3’Cs , ??Na)and with energies (59 - 511- 662)KeV,

respectively.

The last measurements in this study is the optical measurements,
which were measured the ability of composed samples on the light
energy storage, where samples irradiated under by laser light for a
period of time light intensity (60 mw/cm?) until reaching the
saturation point .The relationship between the (B) and the time of
irradiation, which was in two steps each step duration (5min). The
interpretation of the results of optical storage capability in the light of
the chemical composition of azo polymers is due to their containing of
azo moieties that suffer from the transition between the geometrical of

isomers (Cis and trans).



