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Abstract 

The inhibition efficiency of prosopis cineraria sangria pod extract 

has been evaluated on aluminium in NaOH solutions by weight loss 

methods. The values of inhibition efficiency that are obtained 

showed its dependency upon the temperature and concentration of 

inhibitor. Maximum inhibition efficiency was found to be at 50 ppm 

of extract concentration of prosopis cineraria sangri pod extract. 

With increase in inhibitor concentration the inhibition efficiency 

also increased but decreases with increasing temperature. The 

inhibitor was environmentally safe for aluminium corrosion in the 

acidic medium and low cost too. The prosopis cineraria sangri pod 

extracts contains alkaloids, saponin, tannins, aspartic acid, glutamic 

acid, serine, glycine, histidine, threonine, arginine, alanine, proline, 

tyrosine, valine, methionine, cysteine, isoleucine, leucine, lysine 

and phenylalanine are responsible for inhibitory action. Prosopis 

cineraria pod extract is better corrosion inhibitor in 1M sodium 

hydroxide solution. 
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1. Introduction 

Lot of metals is used in different industries but aluminum and its alloy has a vast applications in 

industries because of its use in corrosive environment and in aggressive media. Aluminium is 

used in coating various reaction vessels, reaction tanks and pipes etc. for industrial uses because 

of its light weight, availability and low cost (Bouklah and Hammouti  2006). However in 

aggressive media, if the metal is not protected than surface sites gets dissolved in aggressive 

media and causes severe loss and malfunctioning of industrial equipment. Therefore, the best 

way is using inhibitor to protect the metal surface from corrosion (Okafor et al. 2005). Those 

organic compounds has been found best for this purpose that contain N, S or O and their 

inhibiting action is widely attributed to their adsorption onto the metal/solution interface (Oguzie 

2005). Using organic or inorganic inhibitors now-days is an environmental threat so, it has 

become a necessity to restrict its use and has to be replaced by green inhibitors. A lot of 

literatures shows that many green inhibitors are effective inhibitors for metals in aggressive 

media like acacia  seyal-var seyal (Buchweishaija and Mhinzi 2008), Prosopis spicigera leaves ( 

Jewers et al. 1976), pantagonian prosopis species (Mazzuca and Balzaratti 2003), Aloe plant 

extract (Al-Turkustani et al. 2010) and coffee husk (Fouda et al. 2015) etc. The present study, 

shows use of such green inhibitor i.e. prosopis cineraria pod extract, has been used to inhibit the 

corrosion of aluminium caused by acids. 

Prosopis cineraria plant is commonly found in dry and arid regions of north western India, 

southern India, Pakistan, Afganishtan and Arabia. Many delicious dried vegetables, curries and 

pickles are prepared from dried green sangria pods. Sangri contains alkaloids, saponin, tannins, 

aspartic acid, glutamic acid, serine, glycine, histidine, threonine, arginine, alanine, proline, 

tyrosine, valine, methionine, cysteine, isoleucine, leucine, lysine and phenyalanine (Abdel-Gaber 

et al. 2008; Oguzie 2005). 

 

2. Materials and method 

2.1. Preparation of extract prosopis cineraria sangri pods  



Extract of prosopis cineraria sangri pods in the present study was prepared as per 

literature reports (Sharma et al. 2019). For preparation of extract fine powder of sangria 

pods was grinded from air and shade dried sangria pods. This powdered dried pod was 

soaked in sufficient amount of distilled ethyl alcohol in 500ml round bottom flask. When 

the soaking period was completed, the ethanolic solution was refluxed, thereafter, 

distilled to concentrate the inhibiting chemicals and finally it is filtered to remove if any 

suspended impurities are present. The mass of plant extract was dried and was used for 

present experiment as corrosion inhibitor.  

2.2. Preparation of specimen 

Aluminium sheets (3 mm thick) with normal composition 0.8% Si, 0.7% Fe, 0.4% Cu, 

1.2% Mg, 0.35% Cr, 0.25% Zn, 0.15% Ti and the rest aluminium was taken for 

experiments. Rectangular coupons of the sheet were cut into the size of 1.0×4.0×0.2 cm. 

The surface of the coupons were polished with emery paper thoroughly, from lower 

grade- 150 to water, then acetone was used for degreasing, and desiccated overnight after 

wrapping in filter paper and after that weighing was done (Sharma et al. 2019).  

 

2.3. Mass loss method 

As per prescribed in literature by Wang et al. (2011) weight loss measurements were 

conducted in the present study under controlled condition having temperature maintained 

at 303-333 k in thermostat water bath in a beaker with 200ml test solution. The 

aluminium coupons were suspended in the beaker after weighing with the help of rod and 

hook. The coupons were kept in flask with different inhibitor concentration at 303 K, 

then washed thoroughly with distilled water, and wrapped with filter paper and 

desiccated overnight. After drying overnight the final weights of the coupons were than 

obtained. The weight loss, in grains, was calculated by the difference in the weight of the 

aluminium coupons before and after immersion in different test solutions determined 

using digital balance with sensitivity of ±0.1 mg. Then, at different temperature the test 

were repeated. The tests were carried out in set of three so as to get good and reliable 

results.  

The equation below was used to calculate weight loss:  

∆W=W1-W2                  (1) 
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Where 

W1= Initial weight of coupons before immersion 

W2= Final weight of coupons after immersion 

∆W= Weight loss of coupons. 

Than with the help of the resulting weight loss data, the percentage inhibition efficiency 

(%IE) was calculated as follows: 

“%I.E. = [1-WLi/WLb] ×100”                       (2) 

WLi= Weight loss of coupons in inhibited solution. 

WLb= Weight loss of coupons in blank/uninhibited solution. 

  

3. RESULT AND DISCUSSION 

 

3.1. Effect of inhibitor concentration 

Weight loss measurement was used to calculate the corrosion rate and inhibition 

efficiency of the inhibitor in sodium hydroxide. The prosopis cineraria pod extract 

concentration showed effects on weight loss in 1M NaOH are shown below in figure 1. 

As the concentration of inhibitor was increased it showed a decrease in the weight loss 

and the rate of corrosion up to an optimum level after which there was not any significant 

change in rate of corrosion and inhibition efficiency when concentration of inhibitor was 

increased. Maximum efficiency showed by the inhibitor in NaOH is 83.86% at an 

optimum concentration of 50ppm. Further increase in extract concentration did not cause 

any significant change in the inhibition efficiency (Sharma et al. 2019). The values of 

percentage efficiency in corrosion rate obtained from weight loss method at different 

concentration of pod extract  the values of corrosion rate and percentage efficiency at 303 

K were obtained from weight loss method  are shown in figure below. 

 



 

                 Figure 1: Variation in efficiency with different concentration of inhibitor 

3.2. Effect of temperature 

Different weight loss measurements were carried out in the temperature range of 303-333 

K to calculate the stability of adsorbed layer/film of the inhibitor on the surface of 

aluminum metal in the corrosion process in the acidic medium in the presence of 

prosodies cineraria pod extract at optimum concentration. The figure 2 shows the results 

that were obtained from the observation. The figure 2 shows the evidence that with the 

increasing temperature the inhibition efficiency decreases. This is happening because of 

the increased in rate of dissolution process of aluminum and partial desorption of the 

inhibitor from the metal surface with temperature. 
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Figure 2: Variation in inhibitor efficiency at different temperature 

 

4. CONCLUSIONS 

Following conclusions can be made from the observations of this experiment; a) it was found 

that the extract of prosopis cineraria pod to be an effective inhibitor for the corrosion inhibition 

of aluminium in 1M NaOH at a temperature range 303-333 K, b) the inhibition efficiency 

reached to a maximum of 83.86% at a concentration as low as 50ppm of the extract. This was 

calculated from gravimetric measurements, c) with the increased concentration of extract the 

inhibition efficiency increased to an optimum concentration of extract, and d) the inhibition 

efficiency decreased with increasing temperature. 
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