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English summary 

English Summary 
The present work is divided into two parts. They are: 

Parti 

Preparation and emulsification of new steel corrosion inhibitors 

[2-mercapto-A2-thiazoline (2-MT), 2-mercaptobenzothiazole (2-MBT), 

2-mercapto-5-methyl-l, 3, 4- thiadiazole (2-MMT), and 3-mercapto-4-methyl-

4H- 1, 2, 4- triazole (3-MMT)] had been reacted with epoxidized soybean oil in 

sealed ampoules, at > 110 °C according to melting point of each sulphur 

compound for 4-6 hours. The reaction products were characterized by infra-red 

spectroscopy (IR) and gel permeation chromatography (GPC). It was found that 

the reaction between epoxidized soybean oil and thiol compounds had taken 

place successfully, and neither cross-linking nor formation of by-products during 

the reactions had been occurred. 

The prepared adducts had been successfully emulsified using Tween 20, 

Span 20 and Span 80 emulsifiers with HLB (Hydrophilic-Lipophilic-Balance) 

16.7, 8.6 and 4.3, respectively . Surface tension of the prepared emulsions was 

measured at 20 °C using Kruss tensiometer. Emulsion stability was determined. 

Effect of pH, solvent, type and concentration of emulsifiers and the effect of 

prepared thiol adducts on surface tension and stability had been studied. 

It was found that the best emulsion stability of 20% oil in water (O/W) 

was obtained by using C.M.C. (critical micelle concentration) of Tween 20 and 

8-1 Og blend of Span 20 and Span 80 emulsifiers by ratio 1:1 at pH >8. 
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English summary 

Part 2 

Emulsified heterocyclic adducts as corrosion inhibitors for mild steel 

Five groups of emulsion paints had been formulated to evaluate four 

emulsified heterocyclic adducts (2-MT), (2-MBT), (2-MMT), and (3-MMT) 

adducts as water-borne corrosion inhibitors for mild steel. 

Group I 
Pigment/binder ratio of blank formulations based on acrylic, short oil 

alkyd and urabrid AC 100 emulsion resins had been studied to optimize different 

blank formulations and choose suitable formulations for corrosion inhibitor 

applications. 

It was found that the pigment binder ratios 1.6, 1.8 and 1.8 showed 

maximum corrosion resistance in the blank samples of acrylic, short oil alkyd 

and urabrid AC 100 emulsion resins respectively. 

Group II 
Different concentrations of 2-MT adduct, which has the simplest 

structure were incorporated in water-borne paint formulations based on urabrid 

AC 100 emulsion resin to detect the optimum concentration range of the adduct 

as corrosion inhibitor. 

It was found that the optimum concentration range (0.09, 0.10 and 0.11 

gm) of 2-MT adduct per 100 gm of urabrid AC 100 emulsion paint may cause the 

most protective corrosion inhibition. The concentration more than optimum 

range of 2-MT adduct may oppose the action of protection. 

Group III 
The efficiency of all the emulsified adducts had been studied at constant 

concentration within the optimum range in order to arrange them according to 

their efficiency as corrosion inhibitor for mild steel. 
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English summary 

It was found that the emulsified 3-MMT adduct is the most efficient 

inhibitors, which gave high corrosion protection of the steel surface. And the 

efficiency of the emulsified prepared adducts as corrosion inhibitors can be 

arranged in the following descending order: 

3-MMT >2-MMT>2-MBT >2-MT 

Group IV 
The role of binders (acrylic, short oil alkyd and urabrid AC 100 emulsion 

binders) on the corrosion inhibition of steel in absence and presence of the best 

corrosion inhibitor (3-MMT) had been studied. 

It was found that the (3-MMT) adduct has confirmed a good 

compatibility with short oil alkyd, acrylic and urabrid AC 100 emulsion resins; 

and the protective properties of short oil alkyd emulsion polymer are better than 

that of acrylic and urabrid AC 100 emulsion resins. 

Group V 
A comparative study of (3-MMT) adduct had been done with zinc 

phosphate, as bamer/inhibitive pigment and zinc chromate, as an inhibitive 
pigment. 

It was found that the water-borne coatings formulated with zinc 

chromate and zinc phosphate generally showed inferior inhibition performance 

with respect to those formulated solely with emulsified of 3-MMT adduct. 

Thus highly efficient, cheap, and friendly to environment water-borne 
anti-corrosive paints can be produced using the organic 3-MMT adduct as a sole 
corrosion inhibitor. 
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