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Abstract - The corrosion inhibition of steel plates by 

tamarind extract in 1% H2SO4 and 1% HCl has been studied at 

room temperature up to 120 hours. The experimental results 

obtained reveals that there was an increase in the weight of steel 

plates at around 72 hours when steel plates were immersed in 

tamarind solution. Similar, observation in the increase in the 

weight of the steel plates at around 48 hours was observed when 

steel plates were immersed in mixture of tamarind and 

sulphuric acid, tamarind and hydrochloric acid. This increase 

in weight of the steel plates shows the formation of an oxide 

layer on its surface, thus preventing and inhibiting corrosion of 

the steel plates. 
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1.INTRODUCTION  

 
Corrosion is a natural phenomenon and defined as the 

destruction of the metal / alloy due to its slow oxidation with 

the surrounding environment. The wet chemical theory 

describes the corrosion of metals / alloys in various mediums / 

environment. Rate of corrosion depend upon many factors. 

Surface and nature of the material play a important role in 

corrosion and is a determining factor in the corrosion rate. 

Existence of air, moisture, salts, free ions, gases (mainly acidic 

gases) affect the rate of corrosion and may lead to excessive 

corrosion. Recently there is a revolution in the medical field 

where artificial organs (made up of metals and alloys) are 

implanted in the body if the original organs fail to function. 

These artificial organs should possess high corrosion resistance 

otherwise the patients would undergo severe effects caused by 

the corrosion of the implanted organs. With modernization 

started the growth of Industries and cities. During this growth, 

infrastructure has played a major role and require various kinds 

of alloys, metals and composite materials, but it requires a 

recurring monetary expenditure on maintenance. Therefore, 

many authors have studied the role of environment on the 

corrosion of the metal using weight loss method [1 – 22]. The 

other downside of the modern age is that the people are busy in 

their hectic schedule and finding it difficult to cook food every 

day, hence they depend upon the readymade food stuff. This 

normally comes in packed cans made of tinned iron. Thus, there 

is an extensive use of metals and alloys in our day-to-day life 

compared to the people in the ancient. Hence the study of 

corrosion has become the necessity of the day. If the rate of 

corrosion is studied prior to its usage we can save ourselves 

from large damages that could ruin our lives due to corrosion 

effects. 

Corrosion is explained well with the help of 

electrochemical theory. According to this theory formation of 

galvanic cells leads to corrosion of metals and alloys. These 

cells have anodic and cathodic sites, the metal at the anode 

starts corroding resulting into the loss of the metal when 

exposed to the environment. Corrosion can be significantly 

reduced by using certain agents called retarders, inhibitors or 

passivating agents. Passivation is described as the formation of 

a thin layer of metal oxide (nonporous, uniform and inert) on 

the metal surface which prevents further corrosion of the metal. 

Several studies have been carried out on the corrosion 

behaviour of various metals and alloys [23-29] but very little 

has been done in the direction of passivation by natural agents 

such as plants and fruit extracts.  

Considerable attempts have been employed to find 

suitable corrosion inhibitors of organic origin in various 

corrosive media [30-33]. In acid media, nitrogen-base materials 

and their derivatives, sulphur-containing compounds, 

aldehydes, thioaldehydes, acetylenic compounds, and various 

alkaloids (papaverine, strychnine, quinine, and nicotine) are 

used as inhibitors. In neutral media, benzoate, nitrite, chromate, 

and phosphate act as good inhibitors. Inhibitors reduce or 

prevent the reaction of the metal with the media. They reduce 

the rate of corrosion rate by adsorption of ions/molecules onto 

metal surface, increasing or decreasing the anodic and/or 

cathodic reaction, decreasing the diffusion rate for reactants to 

the surface of the metal, decreasing the electrical resistance of 

the metal surface, inhibitors that are often easy to apply and 

have in situ application advantage. Several factors including 

cost, easy availability and safety to environment need to be 

considered when selecting an inhibitor. Recently we came 

across inhibitory behaviour of tartaric acid [34-36] on steel 

which showed promising for protection of steel from corrosion. 

The object of the present study is to reduce corrosion by 

the use of natural passivizing agents. For this study raw 

tamarind extract that contains tartaric acid [37-38] was selected 

and passivation behaviour of these extracts on the metal 

through weight loss method was investigated.  

 

2. MATERIALS AND METHODS 
 

Sample preparation 

Square steel (length 3cm and height 3cm) plates were 

used as sample to study the passivation behaviour in different 

acid (sulphuric acid and hydrochloric acid) and raw tamarind 

media. The plates were cleaned with double distilled water to 

remove dust, degreased by acetone, dried and weighed. 
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Natural extracts 

50 g of raw tamarind was weighed, crushed, grinded and 

filtered and an extract of it was made with double distilled 

water and diluted to 200 ml and stored as stock solution. 

 

Test solutions 

40, 30, 20 and 10% raw tamarind solutions were prepared 

from stock solution using double distilled water. 1% solutions 

of H2SO4 and HCl acid were prepared using double distilled 

water. The reagents used for the study were of analytical grade. 

 

Experimentation 

The previously weighed steel plates having surface area 

of 9 sq.cm were immersed in the mixture of 70 ml (40, 30, 20 

and 10%) raw tamarind solution with 10 ml 1% acid (HCl/ 

H2SO4), maintaining the final volume of the mixture to 80 ml. 

The plates were immersed for 24, 48, 72, 96 and 120 hours 

respectively. After an immersion period of the above time, they 

were removed carefully from the solution washed with water, 

dried thoroughly and weighed. The plates were then immersed 

again and the procedure was continued for up to 120 hours. The 

loss or gain in the weight was recorded. 

  

Weight loss measurements 

The weight loss method was adopted to study the rate of 

corrosion of surface treated steel plates having surface area of 

9 sq.cm. The loss/or gain in the weight of the steel plates is 

shown in the figures. 

 

3. RESULTS AND DISCUSSION  

 

The weight loss of corrosion of steel in mixture of 

tamarind extract and HCL, tamarind extract and H2SO4, 

tamarind extract is shown in the graph. The figure 1 shows that 

the weight loss of the steel plates in tamarind extract after 72 

hours was maximum in 20 % tamarind extract followed by 40% 

and 30 % tamarind extract. After 72 hours there is an increase 

in weight in 10 % tamarind extract indicates the formation of 

oxide layer on the surface of the steel plates but there is a 

decrease in weight in the remaining tamarind extract. 

 

 
Fig 1: Graphical representation of steel plates in tamarind 

extract 

The figure 2 shows that the weight loss of the steel plates 

in a mixture of tamarind extract and H2SO4 after 48 hours was 

maximum in 30 % tamarind extract and H2SO4 mixture 

followed by 40% and 20 % tamarind extract and H2SO4 

mixture. After 48 hours there is an increase in weight in 10 % 

tamarind extract and H2SO4 mixture indicates the formation of 

oxide layer on the surface of the steel plates but there is a 

decrease in weight in the remaining tamarind extract and H2SO4 

mixture. 

 

 
Fig 2: Graphical representation of steel plates in mixture 

(Tamarind extract and sulphuric acid) 

 

The figure 3 shows that the weight loss of the steel plates 

in a mixture of tamarind extract and HCl after 48 hours was 

maximum in 10 % tamarind extract and HCl mixture followed 

by 20% and 40 % tamarind extract and HCl mixture. After 48 

hours there is an increase in weight in 30 % tamarind extract 

and HCl mixture indicates the formation of oxide layer on the 

surface of the steel but there is a decrease in weight in the 

remaining tamarind extract and HCl mixture. 

 

 

Fig 3: Graphical representation of steel plates in mixture 

(Tamarind extract and Hydrochloric acid) 

 
 

3. CONCLUSIONS 

 
Passivation of steel in the green tamarind extract is 

achieved as confirmed by the observations and results 

obtained in the present study. This is in accordance with the 

studies of inhibitory effect of tartaric acid on steel plates. 

Hence tamarind as the green source of tartaric acid to 

passivate steel and inhibit corrosion can be used to inhibit 

corrosion. 
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