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Abstract- Weight loss and gasometry methods were employed to
evaluate the inhibition efficiency of tartrazine dye as zinc
corrosion inhibitor in 0.5 N H,SO, . The results showed that the
tartrazine dye is a very good inhibitor in 0.5N H,SO,. The dye
exhibited more than 85% inhibition efficiency at a concentration
of 30mM. The inhibition efficiency of the dye increased with the
increase in the concentration of the dye. The adsorption of the
dye obeyed Temkin adsorption isotherm.

Index Terms- Tartrazine dye, sulphuric acid, weight loss ,
gasometry.

I. INTRODUCTION

mong the various methods available for the protection of

metals and alloys against corrosion in various aggressive
media, the use of inhibitors occupies an importance place in the
field of metallic corrosion. Many organic compounds containing
hetero atoms such as nitrogen, sulphur and oxygen were
employed as inhibitors for the protection of zinc metal corrosion
in different aggressive media®™°. The presence of hetero atoms,
multiple bonds and aromatic rings in the inhibitor molecules
make them efficient corrosion inhibitors as these are regarded as
good adsorption centers, through which adsorption of these
molecules on the metal surface occurs, leading to the formation
of a protective film.

Synthetic organic dyes are a class of compounds which
possess most of the above mentioned characteristics, which
makes them a prospective candidate to be employed as corrosion
inhibitors. A review of the literature reveals the fact that many
synthetic organic dyes have been used as corrosion inhibitors for
various metals in different acidic media %"

In the present work, we have examined tartrazine dye as a
corrosion inhibitor for zinc metal in 0.5 N H,SO, using the
conventional weight loss and gasometry methods.

Il. EXPERIMENTAL

Weight loss and gasometry experiments were performed on
zinc metal specimens of the following composition (wt %): lead
1.03, cadmium 0.04, iron 0.001 and the remainder being zinc and
dimension 4cm * 2cm * 0.08cm. Zinc metal specimens were
abraded with a series of emery papers of various grades from
200- 1200, degreased with absolute ethanol and air dried. The
inhibitor compound, tartrazine dye was obtained from the Loba
chemicals, India. The corrosion medium employed was 0.5N
H,SO, prepared from A.R grade H,SO, and deionised water. The

following figure shows the molecular structure of the tartrazine

dye.
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Weight loss and gasometry studies

Weight loss and gasometry studies were carried out as
reported earlier’®?. From the weight loss experiments the %
inhibition efficiency (I.E) and the degree of surface coverage (0)
were calculated by using the following equations.

ILE=2""" %100
Wo
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Where W, and W; are the weight loss of the metal in the
absence and presence of the inhibitor respectively.

The corrosion rate (C.R) of the metal was calculated by
using the following equation.

876 W
AfLD

C.R(mmy) =

Where W is the weight loss of the zinc metal (mg), A is the
surface area of the metal specimen(cm?), t is the exposure time
(h) and D is the density of the metal (g/cm?).

From the gasometry experiments the inhibition efficiency is
calculated by using the following equation.

_Vo—lfi
Vo

Where V, and V; are the volume of hydrogen gas evolved in
the absence and presence of the inhibitor respectively.

LE X100

I1l. RESULTS AND DISCUSSION

Weight loss and gasometry studies were carried out at six
different concentrations of the inhibitor and the inhibition
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efficiency(IE) values were calculated. Values of inhibition
efficiency obtained from these experiments are presented in the
table-1

Table- 1 Values of inhibition efficiency(l.E(%0) obtained
from the weight loss and gasometry experiments.

Values of LE%) for different
Method concentrations (mM) of tartrazine dye
employed inhibitor

5 10 15 20 25 130
Weight loss | 23.2 | 40.3 | 55.6 | 68.2 | 79.6 | 88.4
Gasometry | 22.8 | 41.6 | 54.7 | 67.4 | 80.4 | 89.3

The results show that the inhibition efficiency increases
with increase in the inhibitor concentration. The dependence of
inhibition efficiency of the inhibitor on the concentration is
shown in figure-1
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Figure-1 Variation of inhibition efficiency with concentration
of the inhibitor.

The inhibitor molecule contains many hetero atoms namely
sulphur, oxygen and nitrogen ,all of them possess lone pair of
electrons. Through these lone pair of electrons they get adsorbed
on the metal surface leading to the formation of a layer on the
metal surface. This layer acts as a barrier between the metal and
the corrosive media giving protection to the metal. The inhibitor
also contains aromatic rings with lot of @ electrons through which
also adsorption of the inhibitor molecules on the metal surface
can take place leading to enhanced protection. Another important
factor responsible for the higher inhibition efficiency of the
inhibitor is the large surface area of the inhibitor molecules
which provides higher surface coverage to the metal after getting
adsorbed on the metal surface.

Values of corrosion rates obtained from the weight loss
experiments for the corrosion of zinc in 0.5N H,SO, in the
presence of different concentrations of the inhibitor are presented
in the table-2

Table 2 Values of corrosion rates obtained from the weight
loss experiments.

Values of corrosion rates(mm/y) for different
concentrations (mM) of tartrazine dye inhibitor
5 10 15 20 25 30
79.0 | 615 | 45.7 | 32.8 | 21.0 11.9

From the table-2 it can be seen that the corrosion rates for
the corrosion of zinc in 0.5N H,SO, decreases with increasing

concentration of the inhibitor. The effect of inhibitor

concentration on the corrosion rates is shown in figure-2.

CORROSION RATE
{mm/y)

5 10 15 20 25 30
CONCENTRATION {(mM)
Figure 2 Variation of corrosion rates with concentration of
the inhibitor.

IV. ADSORPTION ISOTHERMS

From the weight loss measurements the degree of surface
coverage (0) for various concentrations of the inhibitor were
evaluated. Temkin’s adsorption isotherm was tested by plotting
logC vs 6 which resulted in a straight line thereby showing that
the adsorption of the inhibitor on the surface of zinc from 0.5N
H,SO, obeys Temkin’s adsorption isotherm. Figure -3 shows the
Temkin adsorption isotherm plot for zinc in 0.5N H,SO,
containing different concentrations of the inhibitor.
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Figure 3 Temkin adsorption isotherm plot for zinc in 0.5N
H,SO, with different concentrations of the inhibitor

V. CONCLUSIONS

The tartrazine dye used as a corrosion inhibitor for zinc in
0.5N H,SO, performed well and gave high percentage of
inhibition efficiency. It exhibited a maximum inhibition
efficiency of 89.3 % at 30mM concentration. The inhibition
efficiency of the inhibitor increases with the increase in the
concentration of the inhibitor. The adsorption of the inhibitor on
zinc surface obeyed Temkin adsorption isotherm.
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