
Introduction

	 Corrosion is a natural phenomenon. 
Destruction of the metal due to its slow oxidation 
with the surrounding environment is called corrosion. 
The wet chemical theory explains the corrosion of 
metals / alloys in various mediums / environment. 
Corrosion and its rate depend upon many factors. 
Surface and nature of the material play a significant 
role in corrosion and is a determining factor in the 
rate of corrosion. Presence of air, moisture, salts, 
free ions, gases (mainly acidic gases) affects the rate 
of corrosion and may lead to excessive corrosion. 
Recently there is a revolution in the medical field 
where artificial organs are implanted in the body if 
the original organs fail to function. These artificial 
organs are generally made up of metals and 
alloys. These artificial organs should possess high 
corrosion resistance otherwise the patients would 
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Abstract

	 The corrosion on smooth tinned iron material has been studied in different media.  Solutions 
of sulphuric acid, hydrochloric acid, acetic acid and  salt solutions of ammonium chloride and sodium 
chloride were prepared to investigate the corrosion on the metal plates.  The plates was immersed in 
the solutions for a period of time same for all the solutions in order to determine the most aggressive 
environment. Weight loss technique was adopted to study the rate of corrosion.  The result reveals that 
the material got corroded in this order sulphuric acid > hydrochloric acid > acetic acid > ammonium 
chloride > sodium chloride. It was therefore concluded that the rate of corrosion was high in strong 
acids compared to the weak acids and salts. 
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suffer severe effects caused by the corrosion of the 
implanted organs. Modernization started the growth 
of Industries and cities. In this growth, infrastructure 
has played a major role. All this require various kinds 
of alloys, metals and composite materials which due 
to corrosion requires heavy monetary maintenance. 
Hence it is a matter of concern therefore many 
authors have studied the role of environment on the 
corrosion of the metal by weight loss method1 – 22.

	 The other drawback of the modern age is 
that the people are busy in their hectic schedule and 
finding it difficult to cook food every day, therefore 
they depend upon the readymade food stuff. This 
generally 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 
past. Hence the study of corrosion has become the 
need of the day. If the rate of corrosion is studied 
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prior to its usage we can save ourselves from large 
damages that could ruin our lives due to corrosion 
effects.  

	 Corrosion can be explained with the help 
of electrochemical theory which explains corrosion 
as the formation of galvanic cells. These cells have 
anodic and cathodic sites. Due to the interaction 
of the metal with the environment, the metal at the 
anode starts corroding resulting into the loss of the 
metal. 

Materials and Methods

Sample Preparation:
	 Square tinned iron (3cm× 3cm) metal 
plates were used as sample. Nestle (Lactogen infant 
powder tinned iron cans were used preparation of the 
sample. A small hole near the upper edge of the plate 
was made for hanging in test media. Each plate was 
cleaned, degreased and washed by double distilled 
water followed by acetone and dried13.

Test solution
	 2% solutions of H2SO4, HCl, CH3COOH, 
NH4Cl, NaCl were prepared using double distilled 
water. All reagents used were of analytical grade 
(E – Merck Millipore’s EMSURE ®).

Weight loss measurements
	 The weight loss experiments were carried 
out using surface treated square specimens of 
tinned iron having surface area 9 sq.cm. These 
were immersed in beakers containing 50ml of 
above prepared corrosive solutions for 24 hours 
at room temperature. Weight (W1) of the plates 
before immersion was recorded. After 24 hours of 

immersion the plates were removed and washed 
with double distilled water followed by acetone. They 
were then dried and weighed (W2). Difference in the 
weight, gave the loss in weight of the material (W). 
(Table 1)

Weight Loss Method 
	 It is a simple, accurate and reliable method 
for the study of corrosion of metals / alloys as studied 
by many authors4, 7, 9. In this method the metal of 
known area is exposed to the environment for a 
definite period of time and the difference in the weight 
before and after the exposure is calculated. The rate 
of corrosion is calculated as follows: 

	 Where, K = 8.76 X 104 (constant),  
W = weight loss in g, A = area in sq.cm and D = 7.78 
gm / cm3 (density), T = exposure time in hours.

Result and discussion

	 The results obtained from the study suggest 
that the maximum weight loss was in the sulphuric 
acid followed by hydrochloric acid and acetic acid. 
In ammonium chloride the loss in weight was very 
little and almost none in sodium chloride. (Table 1, 
Fig 1). On the basis of weight loss the corrosion 
rate was calculated which was then used to predict 
the severity of corrosion on the metal2. The rate 
of corrosion was in the following order sulphuric 
acid > hydrochloric acid > acetic acid > ammonium 
chloride > sodium chloride. (Table 1, Fig 2).  The 
rates of corrosion infer the severity of corrosion on 

Table 1: Corrosion rate by weight loss method

Solutions	 Initial	 Final	 Weight loss 	 % of weight  	C orrosion	 Quality
employed	 sample	 sample	 W = (W1 - W2)	 loss =	R ate	 according
	 weight	 weight		  (W / W1) 	 (mmpy)	 to rate
	 (W1)	 (W2)		  X 100

H2SO4	 1.5346	 1.282	 0.2526	 16.46	 13.1675	 Severe
HCl	 1.4901	 1.2782	 0.2119	 14.22	 11.0459	 severe
CH3COOH	 1.4752	 1.469	 0.0062	 0.42	 0.3231	 moderate
NH4Cl	 1.4886	 1.4857	 0.0029	 0.194	 0.1511	 moderate
NaCl	 1.4428	 1.4423	 0.0005	 0.034	 0.026	 safe
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the material.  In sulphuric and hydrochloric acid the 
corrosion rate was found to be severe, in acetic acid 
and ammonium chloride it was moderate where as 
in sodium chloride it was found to be safe (Table 1). 
The pictures of affected plates of tinned iron in the 
above media also greatly depict the corrosion by 
showing decolourization and tarnishing effect (Fig 3). 
Maximum decolourization was found in sulphuric and 
hydrochloric acid. It has almost turned black. In acetic 
acid and ammonium chloride effect of tarnishing is 
less than the strong acids. Sodium chloride showed 
very little tarnishing.

	 The probable chemical reaction that would 
have caused in the various acid are given below

Fe + HCl → FeCl2 + H2↓
Fe + H2SO4 → FeSO4 + H2↓

Fe + CH3COOH → Fe(CH3COO)2 + H2↓

	 In all the above cases, liberation of 
hydrogen leads to corrosion. 

	 Ammonium chloride is a weak electrolyte 
hence, the dissociation of electrolyte is almost 
negligible. Therefore the corrosion is very little.

Conclusion

	 The authors suggest that keeping the 
processed and cooked food stuff in the tinned iron 
cans is not a good option especially the baby food. If 
these materials are employed for packaging the food, 
they should be kept with utter care and away from the 
corrosive environment. Precaution should be taken 
and the food should not be consumed a week before 
the expiry date. Doing so, the food will be prevented 
from getting stale and poisonous.   Further studies 
on this topic are needed on inhibitors with practical 

Fig. 1: Loss in weight of the tinned 
Iron plates

Fig. 2: Study of rate of corrosion by weight 
loss method

Fig. 3:  Decolourization of tinned iron sheets in various medium

Untreated  H2SO4  HCl 

 CH3COOH NH4Cl NaCl
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implication of slowing down the corrosion process, 
particularly in the food packaging. 
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