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Introduction 

A detrimental phenomenon, whether chemical or 

electrochemical, known as corrosion can attack any 

metal or alloy through reactivity with the 

environment, resulting in the loss of material 

properties or accelerated deterioration.3,9; in extreme 

situations, seriously harm infrastructure (pipelines, 

structures, bridges, and military bases), including 

cars and other mobile devices.1. Corrosion is caused 

by metals returning to their original states, such as 

iron converting to iron oxide in moist air.           

Incorporating corrosion-protective (inhibiting) 

coatings and/or inhibitors is a crucial step in 

corrosion control. Metal materials fail due to 

corrosion caused by the reaction of materials with 

their environment, which is a fundamental reason for 

global energy demand and sustainable development 

issues. Construction, shipping, manufacturing, and 

the chemical industries are all adversely affected by 

corrosion4 .The use of inhibitors that are integrated 

into coatings or paints is one of the conventional 

techniques that are most frequently used. Inhibitors 

are substances that are applied as inhibiting 

compounds and utilized in low concentrations to 

prevent corrosion in industrial processes that involve 

contact with aqueous solutions5. 
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Polymers are used in anti-corrosion today, with 

organic chemicals being the most effective. 

Adsorption serves as the mechanism of inhibition, 

with the polar groups serving as the process' active 

centers.6 .Polymers have recently attracted a lot of 

interest as corrosion inhibitors due to their steadfast 

stability and expenditure. They form complexes 

when they interact with metal ions on the metal 

surface via their functional groups. Polymers are 

used as metal corrosion inhibitors due to their 

extensive surface coverage and adsorption layer, 

protecting the metal from corrosive substances. The 

production of car tires is increasing due to the urgent 

need for them in the transport sector, leading to an 

increase in waste tires used in rubber production. 

Materials and Methods 

The chemicals were used without further purification 

and were obtained from trade exporters.  Differential 

scanning calorimetric (DSC), thermal gravimetric 

analysis (TGA) and X-Ray diffraction were 

performed in department of chemistry, college 

science, University of Basra, Iraq.  The antimicrobial   

examination was checked in the Biology 

Department, College of science, University of Basra, 

Iraq. 

Standard operating method for cutting GTR 

After being cleaned with water to eliminate any dirt, 

the tires were set to air dry. Then, using a saw, the 

metal wires inside the tire's edges were removed and 

discarded. Afterward, the remaining parts of the tire 

were cut into small pieces using extremely sharp 

knives. The size of the tire chips was further reduced 

using an electric grinding machine. 

preparation for modifying GTR 

A 4.0 g of ground tire rubber after treatment was 

added to 25 ml of bromine in carbon tetra chloride. 

The resulting mixture was stirred for 2 hours at low 

temperature (0°C). The brominated product was 

washed with ethanol and dried at 100 °C for 12 hours 
7, 8. To 6.0 g of brominated tire rubber, add 10 g of 

each mono, di, and triethanolamine, and then heat 

under reflux in an oil bath at 120 °C for 10 to 30 

minutes. The resulting product was dried for 12 

hours at 100 °C after being washed with distilled 

water8. 

Determination of Antioxidant Activity 

The antioxidant activity of the synthesis polymer 

from GTR was evaluated using the β-carotene-

linoleate model system. A mixture of 0.1 mg of β -

carotene in 0.2 ml of chloroform, 10 mg of linoleic 

acid, and 100 mg of Tween-20 (polyoxyethylene 

sorbitan monopalmitate) were mixed. The 

chloroform was removed, and the resultant liquid 

was diluted with 10 mL of distilled water. Twenty 

milliliters of distilled water were added to this 

emulsion solution. 0.2 ml of extracts (50 and 100 

ppm) and BHT (50 and 100 μg) in ethanol were 

placed in separate test tubes, and 4 ml of the 

emulsion was pipetted into each test tube. For 

comparison, BHT was utilized. A control was 

created with 0.2 ml of ethanol and 4 mL of the above 

emulsion. The absorbance at 470 nm was measured 

at time zero (t=0) while the tubes were heated to 50 

°C in a water bath. Until the color of β -carotene 

disappeared in the control tubes (t = 60 min), 

absorbance was measured every 15 minutes.  As a 

control, a mixture devoid of β-carotene was prepared 

as described above. Every measurement was made 

three times. The extracts' antioxidant (AA) activity 

in terms of -carotene bleaching was assessed using 

the following equation: Eq. 1, where Ao and At are 

the absorbance values measured at zero time of the 

incubation for the test sample and control, 

respectively. After incubation for 60 min, Ao and At 

are the absorbance measured in the test sample and 

control, respectively. The results were expressed on 

a percentage basis of preventing bleaching of β-

carotene 9      

    AA= 100[1- (Ao - At) / (Ao – At)] ………. 1  

Antibacterial susceptibility of the synthesized 

polymers 

Antibacterial activity was evaluated against two 

cultures of pathogenic bacteria (Escherichia coli and 

Staphylococcus aureus). At 37 °C for 24 hours, the 

bacterial culture was cultivated on nutritional agar. It 

was then administered, followed by another day of 

incubation. The diameter of the inhibitory zone was 

used to calculate the antibacterial activity10. 

Potentiodynamic polarization studies  
The corrosion cell was composed of a flask with four 

nicks, two counter electrodes, a saturated calomel 

electrode (SCE), and a working electrode. To reduce 

IR drop, the working electrode's surface was made 

close to the tip of the Lugging capillary. An 
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appropriate holder was used to hold the circular disks 

with 1.1-1.2cm diameters and 3-4 mm thicknesses 

were mechanically manufactured from N80 steel rod, 

which only had one side exposed to the electrolyte. 

 

Results and Discussion 

Characterization for Inhibitor 

Diffraction is a physical phenomenon caused by the 

arrangement of atomic planes in a crystal lattice. The 

2θ value and the corresponding interplanar spacing d 

are summarized. From the resulting XRD patterns, 

the broad diffraction peaks indicated that the 

structure performed a semi crystalline character d 

were determined from the position of the maximum 

2θ of the broad peak.   Bragg’s equation (2dsinθ = n 

λ) was used to calculate the average 

values of d. The properties of polymers depended 

mostly on the molecular weight, and crystallinity. 

XRD Commonly used to measure crystallinity, the 

crystallinity index CI can be calculated on the basis 

of an X-ray diffractogram. Postulating the following 

Eq.2 for determining the crystallinity index (CI): 

CI%=[(Im-Iam)/Im]x100%……….2 

Where Im (arbitrary units) is the maximum intensity 

of the crystalline peak at around 2θ, and Iam 

(arbitrary units) is the amorphous diffraction in most 

cases, CI provides information about the crystal 

state. crystallinity could also be assigned from an X-

ray diffractogram by dividing the area of the 

crystalline peaks by the total area under curve 11. The 

XRD of polybutadiene Fig.1 shows many peaks 

appear (2 = 31°, 42°, and 50°). The crystallization 

rate is 60%. The characteristic diffraction peaks 

indicate the formation of modified GTR. The XRD 

technique can be used for the chemical analysis of 

modified polymer specimens using centroid peak, 

peak area and peak intensity as explained 

previously12, is little amorphous material as reported 

in the literature13. 

(pBut-g-monoethanolamine) C1, many peaks 

appear (2Ө= 32°,38°, 37°, 39°, 43°,59°,67°,62° and 

66°).  

(pBut-g-diethanolamine) C2 many peaks appear (2Ө 

= 38°,39°, 43°, 50°, 49°, 62°,53°, 56°, 62°, 64° and 

70°). 

(pBut-g-triethanolamine) C3 many peaks appear 

(2Ө= 38°,39°, 43°, 50°, 49°, 62°, 53°, 56°, 62°, 56° 

and 66° 

 
Figure 1. XRD patterns of GTR and C1, C2, & C3 

Thermogravimetric Analysis 

One of the thermal analysis techniques used to 

investigate the thermal stability of a wide range of 

materials is thermal gravimetric analysis (TGA). Fig. 

2 shows the GTR a weak peak at 320 °C to 1%. The 

second peak is located at 471°C and is sharper and 

more prominent with a 13.76% residue of about 85%. 

In the thermogram, pBut-g-mono ethanol amine was 

observed to have three decomposition stages. The 

first one at 278 °C Could be related to the 

degradation of 38%. The second one, at higher 

temperatures, with a peak around 321 °C, can be 

related to the cleavage of the –N-C-C-band with 

weight loss of about 35%. The third peak is 

appreciated at 490 °C with a mass loss of about 

7.63%, which can be related to the degradation of the 

polymer, leaving the carbon residue of about 61%.  

The pBut-g-diethanolamine (C2), three stages of 

decomposition, the first stage at 271 °C is related to 

the loss of water molecules (3.75%). The second 

stage at 374 °C can be related to the loss of the 5%wt 

cleavage of the methylene group. The third stage is 

equivalent to 5.63% wt. loss at 472 °C and 

corresponds to the depolymerization of 

diethanolamine and polybutadiene rubber with a 

remaining 86.78% wt. of carbon. In the thermogram, 

three decomposition stages of pBut-g-

triethanolamine (C3) were observed. The first, 

equivalent to 9% wt. % loss at 67 °C, could be due to 

the loss of a volatile component present. The second 

one is at higher temperatures, with a peak around 175 
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°C to the cleavage of the —N-C-C-band with a 

weight loss of about 2%. The third peak is 

appreciated at 463 °C with a mass loss of about 

17.63%, which can be related to the degradation of 

chains, leaving a carbon residue of about 51.4%. 

While the modified polymers from ground tier 

rubber    pBut > C3 > C2 > C1 more stable. 

 
Figure 2.TGA for GRT and C1, C2 & C3 

Differential Scanning Calorimetry (DSC) 

The DSC data for modifying GTR in Table 1 show 

two endothermic peaks, a broad peak centered at 

about 74 C and the loss of water associated with the 

hydrophilic groups of the polymer. The second 

endothermic peak, 207 C°, corresponded to the 

chemical bond decomposition of polybutadiene 

rubber. The DSC thermogram of C1 exhibited a brad 

endothermic peak centered at about 145 C. The 

exothermic peak, which appears in the temperature 

range between about 172 C and 172 C, corresponds 

to the decomposition of the polymer C1. The DSC 

thermogram of C2 is shown, which shows a broad 

endothermic peak at 66 C, which corresponds to the 

removal of ammonia. The glass transition 

temperature appears in a small endothermic peak at 

about 195 C°. The endothermic peak that appears in 

the temperature range of about 323 C° corresponds 

to the decomposition of the polymer C2. The C3 

DSC thermogram showed an exothermic peak of 151 

C°, corresponding to the loss of ammonia at about 

216 C, and the glass transition temperature appears 

to be a medium exothermic peak at about 216 C°. 

Table 1. The DSC parameters for Modifying polymer 

polymer Phase transition of decomposition temperature  

Ti Top Tf ΔH J/g Ti Top Tf ΔH J/g Ti Top Tf ΔH J/g 

pBut 36 74 102 -11.88 207 207 207 -18.81 36 74 102 -11.88 

C1 119 145 172 -55.7 - - - - - - - - 

C2 31 66 110 -647 179 195 287 -176 314 327 337 -17 

C3 141 150 167 -186 171 216 216 -207.2 - - - - 

The Antioxidant Activity β-Carotene Assay 

The antioxidant properties of the examined 

compounds are evaluated from kinetics curves 

(absorbance vs. time Fig. 3(for the modified polymer 

and the control. In this method, antioxidant activity 

is most frequently expressed as a percentage 

inhibition relative to the control, which is free of the 

examined antioxidant as shown in Table 2. This 

graph depicts the β -carotene assay rates of the 

control and modifying polymers. It shows a decrease 

in the absorbance of β-carotene in the presence of 

different modifying polymers due to the oxidation of 

β-carotene and linoleic acid. The three polymers 

showed a decrease in the adsorbed of β-carotene due 

to the oxidation of β- carotene and linoleic acid. 

This shows that rapid industry growth has not only 

increased production but also led to the release of 

hazardous compounds into the environment, posing 
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health risks. It has significantly impacted how the 

environment functions normally14, 15 Synthetic 

polymers from GTR with biomolecules have gained 

attention in recent technologies due to their 

biodegradability, biocompatibility, low toxicity, and 

affordability. The applications for these 

characteristics range from plastic bags and 

packaging to biomedical disciplines like bone plates, 

fixation screws, or sutures. 14, 16  

 
Figure 3. Possessed antioxidant capacity 

Table 2. Antioxidant results 
Comp. Aj At105 Aj* At* % AA 

BHT 1.728 1.528 0.872 0.432 95.20 

C1 0.976 0.21 0.872 0.432 70 

C2 0.973 0.161 0.872 0.432 78 

C3 0.970 0.151 0.872 0.432 80 
 

Antibacterial Susceptibility of the modifying 

polymer 

Infections are mostly caused by microbes, which 

include live organisms like bacteria and fungi. 

Pathogenic bacteria cause infectious diseases, which 

are the leading cause of death worldwide17. The 

antibacterial activity of all the modified polymers 

from ground tire rubber was performed against two 

bacterial strains. The positive, Staphylococcus 

aureus, and the negative, Escherichia coli, Zones of 

inhibition were measured. All dilutions were made in 

dimethyl sulfoxide (DMSO). This solvent has no 

inhibitory effects on the growth of bacteria.  

Antibacterial activity was evaluated based on the 

absence or presence of bacterial growth in the area 

between the agar and the specimens (the inhibition 

zone), as well as the shape and size of the inhibition 

zone that formed around the specimens, and on the 

evaluation of bacterial growth under the sample18.  

Membranolytic characteristics, rather than simply 

changing the surface tension of the extracellular 

media, are the mode of action of antibacterial actions, 

which is affected by microbial density19, 20. The 

occurrence and rise of antibiotic resistance in 

microbial. Resistance can come from within, be 

acquired by spontaneous mutations (de novo), or 

come from donor bacteria, phages, or free radicals. 

The inhibition of the antibiotic's initial penetration of 

the bacterial cell wall or expulsion before the 

antibiotic reaches its target by certain flux pumps are 

actions related to intrinsic or innate resistance21.  

Effect of concentration 

Fig. 4 shows the cathodic and anodic polarization 

curves of N80 steel at 298 K and 0.1N H3PO4 for C1, 

C2 and C3 in the presence and absence of inhibitory 

polymers at various concentrations. Both cathodic 

and anodic currents are seen to be decreasing as 

increasing the inhibitor polymer concentration 

results in a decrease in Icorr values relative to those 

in the uninhibited solution. This result implies that 

the dissolving of steel and hydrogen ions is regulated 

by the addition of polymers at the same time22. 

Additionally, Table 3 illustrates how the corrosion 

rate values of N80 steel in 0.1N H3PO4 decrease as 

the concentration of polymers increases23, 24. The 

inhibitor adsorption process depends on several 

factors like the plane of the compound, the planarity 

of the compound, lone pairs present in hetero atoms, 

multiple bonds, steric hindrance, etc. A protective 

layer is quickly formed on the metal surface through 

the metal/solution interface when polymers are 

added. From Table 3, it is also clear that the order of 

increasing inhibition efficiency is C1 > C2 > C3. The 

crowding surrounding the N-atom grows as the 

number of ethanol groups and polymer chains on the 

N-atom rises. The strain caused by this crowding is 

the least in C1 and greatest in C3. Because of this, 

C1 has higher molecular stability than C3, which also 

reduces basicity. Due to this action, C1 provides 

greater inhibition in this acid than C2 and C325. 
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Figure 4. Potentiodynamic polarization curves for corrosion of 80 steel in 0.1N H3PO4 in the absence 

and presence of different concentrations from C1, C2& C3 at 298 

Table 3. Electrochemical data from the Tafel plot method, in absence and presence of inhibitors, at 

different concentrations and 298K. 
Eff.% CR 

mpy 

Icorr 
2-μA.CM 

Rp 
2Ω.CM 

                βa mV
1-decade 

βc mV.                -
1-decade 

-Ecorr mV Conc. 

ppm 

Comp. 

 139.30 228.57 86.717 130.38 78.736 0.60304 3266 blank 

78.91 29.37 64.14 243.82 75.224 55.762 0.56745 10 C1 

81.70 25.48 55.03 237.21 101.4 47.941 0.55894 20 

86.89 18.25 39.49 331.29 110.51 48.319 0.54924 30 

88.76 15.65 33.80 355.04 74.044 51.601 0.55272 40 

90.95 12.59 27.20 390.37 113.31 52.374 0.55454 50 

         

76.28 33.03 72.13 214.07 76.411 69.593 0.58591 10 C2 

 79.84 28.07 61.30 279.6 103.35 76.695 0.58878 20 

81.42 25.88 28.54 312.26 107.12 48.923 0.55414 30 

86.41 18.92 41.31 332.91 90.329 49.883 0.56188 40 

86.61 18.65 40.74 366.67 95.029 46.997 0.55908 50 

         

74.68 35.26 99.79 206.28 112.8 54.021 0.54426 10 C3 

75.20 34.54 74.59 332.91 109.53 48.226 0.55687 20 

77.74 31.00 66.95 341.68 96.649 51.902 0.56405 30 

82.72 24.06 51.96 362.04 84.01 43.232 0.56291 40 

85.57 20.09 42.98 374.35 70.745 38.48 0.56160 50 

 

Effect of temperature  

To investigate the variation of temperature on the 

corrosion of N80 steel, Potentiodynamic polarization 

measurements were performed in the temperature 

range of 298–328 K in the absence and presence of 

polymeric inhibitors. The data in Table 4 shows that 

the corrosion rate for both inhibitors and uninhibitors 

increases as the solution's temperature rises. This 

leads to a reduction in the evaluated inhibitory 

polymers' ability to prevent corrosion. The evaluated 

inhibitors exhibited inadequate protection at the 

highest temperatures. This result implies that the 

temperature increase prevented physical interactions 

(physisorption), which decreased the protective 

efficiency26. Adsorption of inhibitors can slow the 

rate of corrosion by minimizing the area that can be 

used for reactions (geometric blocking effect) or by 

altering the activation energy. During the inhibited 
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corrosion process of the anodic and/or cathodic 

processes occurring on the inhibitor-free surface, the 

following equations were used to derive the 

activation parameters for the corrosion process using 

an Arrhenius type plot 27, 28in Eqs. 3,4. 

𝐿𝑛 𝐶𝑅 = logA − (
Ea

R
)                …………3 

ln C. R = (
ΔS

R
) +

ΔH

RT
+ ln (

R

Nh
)    ………....4 

  CR is the corrosion rate, Ea is the apparent 

activation energy for the corrosion process, R is the 

molar gas constant, T is the absolute temperature, 

and A is the pre-exponential factor. The Planck's 

constant is h, the Avogadro number is N, and the 

enthalpy and entropy changes of the activation 

corrosion energies for the transition are H and Sa, 

respectively. 

When plotting (ln C.R) vs. (1/T) Fig. 5 for the 

inhibitory polymers, straight lines were produced 

with the intercept of A and sloping (-EA/R), from 

which Ea   calculated and listed in Table 5. The 

results presented show that the value of Ea for 

inhibited solutions is higher than that obtained for 

blank solutions. chemical adsorption that occurs in 

the first stage could be the cause of the increase in 

apparent activation energy29. It was discovered that 

the variance of apparent activation energy and the 

pre-exponential factor (A) are comparable.  

In previous investigations, similar results have been 

seen 30, 31. Researchers 32 found that the increase in 

activation energy can be attributed to a perceptible 

decrease in the adsorption of the inhibitor on the N80 

steel surface with an increase in temperature. 

Because these two reverse processes are in 

equilibrium, more inhibitor molecules desorb as 

adsorption decreases. An important N80 steel surface 

comes into contact with a hostile environment 

because more inhibitor molecules are desorbing at 

higher temperatures, which cause increased 

corrosion rates as temperature rises33, 34. Plotting (ln 

C.R/T) vs. (1/T) gave a straight line with intercepts 

(ln(R/Nh) + ΔS/R) and slopes of (-ΔH/R) that were 

used to derive the values of ΔS, and ΔH as shown in 

Table 5 Fig.5 The endothermic nature of the metal 

dissolving process is reflected by the positive values 

of ΔH in the absence and presence of the inhibitor, 

suggesting that mild steel dissolves slowly 35, 36. The 

table clearly indicates that the value of ΔH increased 

when inhibitors were added compared to the 

uninhibited solution, indicating a higher degree of 

protection. In accordance with the negative values of 

activation entropy in the absence and presence of 

inhibitors37,38, the formation of the activated complex 

in the rate-determining step represents an association 

rather than a dissociation step. This assumes that 

disorder decreases during the transition from 

reactants to activated complexes19.  

Table 4. Polarization parameters and the corresponding inhibition efficiency for N80 steel in 0.1 N 

H3PO4 in the absence and presence of optimum concentration at different temperatures. 
Comp. Temp -Ecorr mV βa mV .                

.decade-1 

- βc mV.               

decade-1 

 Rp  

Ω.CM2 

Icorr 

μA.CM-2 

CR 

 mpy 

Effe. % 

blank 298 0.60304 78.736 130.38 86.717 303.83 139.30  

C1 0.55454 52.374 113.31 390.37 27.202 12.59 90.95 

C2 0.55908 46.997 95.029 366.67 40.737 18.65 86.61 

C3 0.56160 38.48 70.745 374.35 42.978 20.09 85.57 

         

blank 308 0.59475 98.865 123.32 60.404 598.23 274.01  

C1 0.57044 49.764 95.726 208.65 75.353 34.89 87.26 

C2 0.56462 42.636 85.247 217.61 101.17 46.33 83.08 

C3 0.55462 35.511 77.843 235.47 110.78 51.26 81.29 

         

blank 133 0.55064 98.716 198.8 38.119 833.38 385.92  

C1 0.55229 61.852 115.28 118.03 137.19 63.53 83.63 

C2 0.55443 54.398 207.44 158.9 164.18 76.02 80.29 

C3 0.54129 69.747 141.89 115.39 180.78 82.80 78.54 

         

blank 328 0.57325 73.498 92.428 24.44 1067.4 494.29  

C1 0.54891 67.509 125.13 91.577 198.31 91.83 81,42 

C2 0.57089 62.844 79.709 40.002 230.74 104.71 78.81 

C3 0.54471 81.398 170.21 71.289 257.49 116.62 76.40 
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Table 5. Thermodynamic Parameters of mild steel corrosion in 0.1N H3PO4 
sample ΔS 

J.mol.K-1 

ΔH 

KJ.mol-1 

ΔE 

KJ/mol 

Kads 

(M-1)  

 

ΔG 

KJ/mol 

C1 -53.58 50.52 47.526 52222 -36.757 

C2 -73.98 43.14 46.308 52222 -36.757 

C3 -71.20 43.79 53.032 11111.33 -35.753 

un -99.15 31 43.15   

    
Figure 5. Transition Arrhenius plots of N80 steel in 0.1 N H3PO4 with and without inhibitory polymers 

 

Adsorption isotherm: 
The adsorption of inhibitory polymers was studied 

on the surface of the alloy, and the obtained results 

showed that the adsorption follows the Langmuir 

isothermal model. Due to the fact that adsorption is a 

surface phenomenon, an adsorption isotherm was 

utilized to study the adsorption process. The 

difference in the amount of inhibitor that the 

adsorbent absorbed with concentration at constant 

temperature is represented by the adsorption 

isotherm in the graph as shown in Eq .5 

    
𝐶𝑖𝑛ℎ

θ
=  

1

Kads 
+ 𝐶𝑖𝑛ℎ …………. 5 

Where Cinh is the concentration of the inhibitor, is 

the degree of surface coverage, and Kads is the 

adsorption equilibrium constant. linear relationships 

Fig. 6 depicts the transition from Cinh/ to Cinh. Strong 

polymer adsorption on the metal surface, which 

results in the formation of a shielding layer that 

separates the alloy's surface from the surrounding 

acidic media, is indicated by a high value for Kads
40 

The standard free energy of adsorption Δ Gads is 

computed using the equilibrium constant of 

adsorption Kads,according to Eq. 6.41      

ΔGads = RT ln (55.5 Kads). …………6 

The negative ΔGads values show strong interactions 

between inhibitor molecules and the metal surface42, 

in addition to spontaneous polymer adsorption onto 

the N80 steel surface43. This study's ΔG°ads results for 

C1, C2, and C3 were all slightly over -20 kJ mol-1 but 

below -40 kJ mol-1, indicating a mixed-type binding 

process on the N80 surface with a predominating 

chemisorption mechanism as the values go closer to 

the -40 kJ mol-1 value. This indicates that the 

physical to chemical type adsorption mechanism has 

received some alteration ΔG°ads (-) results are in 

favor of the spontaneous kind of binding process 44.  

 
Figure 6. Langmuir isotherm adsorption model of 

C1, C2 and C3 on the surface of N80 steel in 0.1 N 

H3PO4. 
 

Conclusion 

Grafting polymers have been manufactured and 

applied as a successful corrosion inhibitor for N80 

steel in 0.1 phosphoric acid media. The synthesis of 

branched polymers was verified by the results of 

TGA, DSC, and powder XRD examinations. 

Electrochemical experiments and studies showed 
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that synthesized polymers have excellent acidic 

corrosion-inhibiting characteristics for N80 steel. 

The best inhibitor, C1, has an inhibition efficiency of 

90%, followed by C2, and C3. The inhibited 

solution's corrosion activation energy was higher 

than that of the uninhibited solution. The entropy of 

activation reflects a decrease in the rate of metal 

dissolution, whereas the positive sign of enthalpy of 

activation reflects endothermic metal dissolution. 

The branched polymers that were created follow the 

Langmuir adsorption isotherm. Measurements of 

potentiodynamic polarization revealed that all the 

polymers work as mixed-type inhibitors, inhibiting 

both cathodic and anodic processes simultaneously. 

The three modified polymers showed high inhibitory 

efficacy against pathogenic bacteria within the 

minimum inhibitor concentration, As a result of β-

carotene and linoleic acid oxidation, they exhibited a 

decrease in the amount of β-carotene adsorbed. 
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 N80تحضير وتقييم بوليمرات رخيصة كمضادات للبكتريا ،الاكسدة ومثبطات تاكل لسبيكة من نوع 

 من حامض الفسفوريك 0.1Nفي تركيز 

 خولة صبيح برغال، نعيم تقي فيلي

 .العراق، كلية العلوم ،جامعة البصرة ،البصرة  قسم الكيمياء،

 

 ةالخلاص

من نفايات الاطارات . وطعم  البولي بوتادين المهلجن باستخدام أحادي وثنائي  (PBD) في هذا العمل ، تم تحضير بولي بوتادين       

 التطعيم عن طريق حيود الأشعة السينية والمسح المجهري الإلكتروني. وتشير الخواص الحراريةوثلاثي إيثانول امين ، ودرس  

(TGA, DSC)   درجة مئوية. باستخدام تقنيات الاستقطاب الديناميكي الفعال  929إلى أن المركبات المحضرة تمتلك ثابتاً حرارياً حتى

في اربع درجات حرارية مختلفة  0.1N   4PO3Hفي.  N80ثة المطعمة  على فولاذ، تم قياس تأثيرات الامتزاز والتآكل للبوليمرات الثلا

 درجة مئوية. وقد اظهرت البوليمرات المحضرة كفاءة تثبيط ممتازة عند درجات الحرارة المختلفة. يعتبر 55و  55و  15و  95: 

pBut-g-mono ethanol amine   هو الأكثر فعالية كمثبط للتآكل في جميع درجات الحرارة المختبرة. كما ان سلوك الامتزاز

هو من N80للبوليمرات الثلاث تخضع لمخطط لانجموير ، وقيم الطاقة الحرة  المتحصلة  توضح ان الامتزاز  الذي يحدث على سطح 

برة تعمل كمثبطات أنوديك وكاثودية مختلطة. من ناحية أخرى ،وجد أن النوع المختلط كما تشير منحنيات تافل إلى أن البوليمرات المخت

 جميع البوليمرات المحورة أظهرت خصائص متميزة  كمضادة للأكسدة وللبكتيريا.

حامض  ,جهاز الاستقطاب ,ثلاثي ايثانول امين  ,امين  ثنائي ايثانول  ,اطارات مستهلكة, احادي ايثانول امين الكلمات المفتاحية:

 .N80 سبيكة ,الفسفوريك


