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Abstract- Right now, impact of Povidone iodine (PVP-I) on 
the consumption conduct of carbon steel in perchloric 
corrosive arrangement has been examined utilizing weight 
reduction strategy and filtering electron microscopy (SEM). 
The impacts of temperature, drenching time, and grouping of 
inhibitor on the consumption of carbon steel were additionally 
examined. The impact of temperature on erosion conduct 
within the sight of inhibitor was concentrated in the 
temperature scope of 20-60 °C. The restraint proficiency 
increments with expanded inhibitor fixation and arrives at its 
limit of 97.09%. Checking electron microscopy (SEM) was 
utilized to research the morphology of the carbon when 
submersion in 1.0 M HClO4 arrangement containing 130 mg l-

1 of Povidone iodine. Surface investigation uncovered 
improvement of consumption obstruction within the sight of 
PVP-I. The motor and thermodynamic parameters (Ea, K, 
ΔGads, ΔHads and ΔSads) were assessed. Adsorption of PVP-
I on the carbon steel surface follows the Langmuir isotherm 
model. 
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I. INTRODUCTION 
 
 Erosion is one of the serious hazardous harms to 
metal and composite structures inciting monetary outcomes as 
far as ecological contamination, wellbeing, item misfortunes, 
fix and substitution. In industry, the carbon steel materials are 
broadly utilized due to their moderately low expenses, and 
those of pure metals, constructability and accessibility and 
inferable from the way that of the expanded mechanical uses 
of watery arrangement, the investigation of carbon steel 
consumption marvels has gotten major in acidic media. The 
best methods of ensuring metals require the inhibitors 
hindering the pace of erosion. The restraint procedure is a 
surface response; the consumption is halted or controlled 
when the inhibitor is included a little amount to the metal. 
Adsorption isotherms permit data about the association of the 
adsorbed particles with the anode surface. Then again, the 
adsorption of inhibitors on the metal arrangement interface 

relies upon the substance idea of the inhibitors, metal and its 
surface, and the forceful center. There are two principle sorts 
of communication in adsorption of the inhibitors: physical 
adsorption or potentially concoction adsorption. The restraint 
effectiveness brings down the various parameters, forceful 
electrolyte, pH, temperature, submersion time, metal nature 
and the science of inhibitor. The Povidone iodine has a place 
with the gathering of dynamic pharmaceutical fixings utilized 
in completed pharmaceutical items. PVP-I is utilized in the 
two cleaning agents and disinfectants. 
 

Arrangements containing povidone iodine are utilized 
in intense careful consideration for the avoidance and control 
of diseases in different signs.  The point of the current 
examination is to research the restraint of carbon steel 
consumption by Povidone iodine (PVP-I) in circulated air 
through, unstirred 1 M HClO4 arrangements. The 
thermodynamic parameters were assessed and a system is 
proposed to clarify the inhibitory activity of this consumption 
inhibitor. Surface examinations were performed on the 
consumed surfaces utilizing filtering electronic microscopy 
(SEM). 
 

II. EXPERIMENTAL 
 
 
Material Preparation  
 

Consumption tests were performed on a carbon steel 
of the accompanying rate piece (wt.%): C 0.37%, Mn 0.68%, 
Cr 0.077%, Ni 0.059%, Si 0.023%, S 0.016%, Ti 0.011%, Co 
0.009%, Cu 0.16%, and iron is the rest of. The test pieces were 
precisely cleaned with emery paper (a coarse paper was 
utilized at first and afterward logically better evaluations were 
utilized, 400 to 1200 evaluation). Every example was gauged 
utilizing a diagnostic equalization of 0.0001 g precision. 
 
Weight reduction Method  
 

Weight reduction estimations were performed on the 
carbon steel tests with a rectangular structure in Perchloric 
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corrosive arrangement with and without expansion of various 
centralizations of Povidone iodine. Each example was 
weighed by an electronic parity and afterward put in the 
corrosive arrangement (50 ml). The term of the drenching was  
2 h at the temperature run from 293-323 K. After drenching, 
the outside of the example was cleaned by twofold refined 
water followed by washing with (CH3)2CO, and the example 
was weighed again so as to figure hindrance productivity IE 
(%) and the consumption rate (CR). The analyses were done in 
triplicate, and the normal estimation of the weight reduction 
was noted. For each trial, a crisply arranged arrangement was 
utilized, and the arrangement temperature was thermostatically 
controlled at an ideal worth. The forceful arrangements (1 M 
HClO4) were set up by weakening of a diagnostic evaluation 
HClO4 with twofold refined water.  
 
The erosion rate (CR) was determined from the recipe 
 

 
 

where S is the total area of the specimen (cm2), t is 
the exposure time (h),  wp  and  wa  are  the  weight  losses (mg 
cm-2) in the presence and absence of inhibitor, respectively. 
 
Impact of Concentration  
 

Gravimetric estimations of carbon steel exposed with 
the impacts of 1 M HClO4 corrosive arrangement in the 
nonappearance and within the sight of different centralizations 
of PVP-I were taken at 303 K for 2 h inundation period. The 
impact of the inhibitor focus (mg l-1) on the restraint 
effectiveness (%) and consumption rates (mg cm-2 h-1) was 
inspected; point by point test results were graphically spoken 
to in Fig. 1. A general pattern is seen within the sight of the 
examined inhibitor, a lessening in the weight reduction of 
carbon steel within the sight of Povidone iodine even at low 
fixation (50 mg l-1) contrasted with the clear. By expanding 
the grouping of the inhibitor, a further decline in weight 
reduction of carbon steel was watched. The most extreme 
restraint proficiency (96.5%) was seen at a convergence of 
250 mg l-1 of polyaminophenol, and it was 90% for 1 g l-1 of 
polypropylene glycol [14,15]. Right now, inhibitor 
demonstrated most extreme restraint effectiveness of 97.09% 
at the ideal grouping of 130 mg l-1 
 
Effect of Immersion Time 
 

The weight loss measurements were performed in 1 
M HClO4 in the absence and presence of inhibitor at 130 mg l-

1 for 30 min to 24 h immersion time at temperature 303 K. The 

weight loss of inhibitor is plotted against immersion time as 
seen in Fig. 2. The inhibition efficiency of inhibitor was more 
than 45.13% at half an hour and increased with the increase of 
immersion time to 97.09% in 2 h and stabilized between 
70.50% to 78.20% in an immersion time period of 4 to 24 h, 
the decreased of the inhibition efficiency after 2 h may be 
linked to desorption or dissolution of adsorbed inhibitor 
molecules. The increase in inhibition efficiency and 
decreasing of corrosion rate with the increment of immersion 
time implied that the composite inhibitor has a long-term 
effect as a potent inhibitor. This might be due to the good 
quality of the compact and intact R protective layer formed on 
the steel surface in the initial time and the formation of the 
protective film needed a period of time. This indicates that as 
long as the steel is kept in touch with the inhibitor the film-
formation process continues. 
 

III. EXPERIMENTAL IMPLEMENTATION AND 
RESULTS 

 
1. Variety of hindrance proficiency and erosion rate versus 

inhibitor fixation for carbon steel after 2 h of introduction. 
 

 
 

2. Variety of restraint effectiveness and consumption rate 
versus drenching time for carbon steel at 130 mg l-1 
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3. Variation of inhibition efficiency with temperature in 1 M 

HClO4 solution, at various PVP-I concentrations 
 

 
 

4. Alternative Arrhenius plots for carbon steel dissolution in 
1 M HClO4 medium in the absence and presence of 
Povidone iodine 

 

 
 

Table: - Actuation Parameters for the Carbon Steel 
Dissolution in 1 M HClO4 in the Absence and Presence of 

Different Concentrations of Povidone Iodine 

 
 

IV. CONCLUSIONS 
 

In the current investigation, the consumption 
hindrance effectiveness of the Povidone iodine on the outside 
of steel has been assessed. PVP-I was found to restrain the 
erosion of carbon steel in 1 M HClO4 arrangement and the 
degree of restraint was fixation subordinate. The restraint 
efficiencies expanded with inhibitor fixation yet were 
diminished relatively with temperature. The adsorption of 
inhibitor on the carbon steel surface in 1 M HClO4 
arrangement complied with the Langmuir's adsorption 
isotherm and motor model. The high negative value of ∆Gads 
indicates the spontaneous adsorption and suggests that the 
inhibitive effect of PVP-I is due to the formation of a 
chemisorbed film on the metallic surface. 
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