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Summary 

 Long ago the packaging science had a vital and important 

role in human life and this was due to its usage in the protection of 

foods. Nowadays packaging science no longer limited to be useful in 

food protection only; as it`s now become very important in many 

things where its main functions are still to make food and other 

products easy to transport. 

 From this point our study focus on the metallic package as it 

is exposed to very big danger called corrosion and this represents a 

big threat on the economy and human life. In our research we choose 

polyaniline as pigment in epoxy primer because of its electrical 

properties which make it very affect in corrosion inhibition. Firstly; 

we prepared nano-zinc phosphate tetra hydrate and then prepared 

polyaniline zinc phosphate nanocomposite by in situ polymerization. 

Polyaniline prepared was proved by FTIR technique, and its particle 

size was characterized by TEM which indicated that polyaniline lies 

in nano scale with average diameter equal (57nm); also XRD 

indicated that polyaniline nanocomposite prepared was semi 

crystalline unlike pure polyaniline which is amorphous. TGA also 

revealed that polyaniline nanocomposite is more stable than pure 

polyaniline.  

 Epoxy primer modified with different ratio of polyaniline 

prepared; then it was applied on the panels under investigations. The 

painted panels were immersed in NaCl solution (0.1M). The 

corrosion rate of tested panels and its inhibition was determined by 
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some known methods of corrosion rate measurements techniques 

such as:   

1- Gravimetric techniques  

 Generally, the corrosion rate of tested panels was found to be 

decreased with increasing the amounts of polyaniline nanocomposite, 

up to certain limit due to the largest molecules and the crowded 

between them which lead to irregular distribution. The best ratio of 

polyaniline was 0.2 gm.while the worst was 0.5 gm.  

 

2- Physical tests     

         Painted films formulations which contain different 

PANI- Zn3(PO4)2.4H2O nanocomposite ratio  show better 

corrosion protection from the blank, and this is due to the 

role of PANI in corrosion protection where it is work by the 

virtue of its redox behavior. PANI is expected to capture the 

ions liberated during the corrosion reaction of steel in the 

presence of NaCl, water and oxygen get doped and liberate 

the dopant ions which form a passivating layer even when 

there is initiation of the corrosion process at the substrate. 

Thus, it acts as a self healing coating with improved 

corrosion resistance. Since the release of the ions by PANI 

would be facilitated if it is in the form of thin layer on nano- 

Zn3 (PO4)2.4H2O support its corrosion prevention will 

become more effective than if it was in form of solid particle. 

 The morphology of steel panels coated with epoxy only 

(Blank) and the panel coated with formulation containing 
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0.2gm polyaniline nanocomposite after immersed them in 

corrosive medium (NaCl 0.1M) by SEM; where it seems that, 

the formulation containing 0.2gm polyaniline nanocomposite 

gives the highest corrosion resistance due to the healing effect 

of polyaniline nanocomposite.  

3- Electrochemical methods     

 Two polarization measurements were used to indicate 

the role of polyaniline in corrosion protection as the 

following: 

a) Potentiostatic technique  

 The Potentiostatic measurements confirm that 

the addition of polyaniline hindered the corrosion 

attack on the surface of the steel electrode and 

suppressed the cathodic and anodic reactions. The 

data show that icorr decreased with the addition of 

different amounts of polyaniline nanocomposite up to 

certain limit, due to the increase in the blocked 

fraction of the electrode surface (Ө). 

b) Potentiodynamic anodic polarization technique 

 This technique was studied to determine the 

pitting potential of the tested panels at 0.1M of NaCl. 

The results indicate that at concentrations of a 

particular no pitting reaction occurred.  

 Generally; the mechanism of adsorption was also studied at 

different amounts of the polyaniline nanocomposite. It was found 
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that, the adsorption of polyaniline nanocomposite follows the 

Langmuir adsorption isotherm.   
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