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Abstract

The natural products in acidic media were testedcéorosion inhibition of Cu, Al and
Mild-Steel in 0.5N HCI acid solution at 30 to 40 temperature range by Weight Loss
technique, it reveals that Natural Products wokks @orrosion inhibitor in halide media
and protect the metals from the corrosion with gedfeciency.
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Introduction

The serious consequence of corrosion tends to fidzeasafety and inhibit technology
progress because of vital role of metals to theldveconomy [1]. The continuous
panting of steel structure reveals that corrosibmetals is an ever increasing problem
[2]. The inhibition of steel corrosion has contidue pose a lot of problem for scientists
and Engineers [3]. The corrosion of mild steel atiter metals is severe in the presence
of an aggressive media such as acid. Thereforesinduprocess such as acid cleaning,
etching of metal in which acidic solution is madecbntact with the metal requires the
use of an inhibitor. Several inhibitors have begntisesized and used for the inhibition
most effective inhibitors are organic compound hguietero atom in their carbon chain
systems. For these compounds, the presence of h&tros enhanced the electron
donating ability of the inhibitor to metal. Howeyéne short coming of these inhibitors is
that they are not environment friendly. Therefaseneeded to search green corrosion
inhibitors. So far Several N- and S- containingamig compounds [4-8] have been
employed as inhibitor for the corrosion of metatsl alloy in acidic solution at certain
concentration and temperature [9-12]. This presegstigation is aimed at studying the
inhibition of metal corrosion in acidic media byffdrent natural products via weight loss
method [13-20].

The weight loss method enables us to illustratartiportance of the environment in the
process of rusting while the other method use ltwal us to assess the effectiveness of
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the inhibitors at high corrodent concentration e Talevant equation used in calculation
of inhibition efficiency, IE% has the form:

IE%=[ (W-wj)/w;] X100 e (1)
And IE=[(w-w)ws] e (2)

Where w and w are weight loss of metals in free and inhibitetl anedia respectively.
This study is a continuation of our extensive stgdon the efficiency of corrosion
inhibition.

Materials and M ethods

The strip of pure mild steel with dimensions of 2x 1 cm was used in weight loss
experiments. For Electrochemical technique a cyigad rod of mild steel embedded in
araldite with an exposed bottom area of 0.5 wras used. Before each experiment, the
metal was polished to a mirror finish with diffetegrades of emery papers, degreased
with acetone and finally rinsed with distilled wat8DH grade HCI was used for the
preparation of the test solution. Weight loss measents were carried out by the same
method as described elsewhere [13]. Each of the stdel was immersed, for 24 hours,
in 50 ml of 0.5 HCI solution containing of surfacts, at 48C.

Results and Discussion

Weight loss measurements

The losses of weight of metal sheets due to tmemersion in solution of 0.5 M HCI
containing different concentrations of the inhibstevere measured. It was found that the
addition of any the used all compounds lowers tb@t loss of the metal sheet than its
value in the acid solution. This result indicatesttall the natural products act as inhibitor
for the corrosion of metals in acidic solution. Tihkibitive action could be attributed to
the adsorption of their molecules on the metalasaf forming a barrier between the bar
metal and the corrosive environment. The surfatigigcof natural compounds as well
as the presence of function group, in their stmectiacilitates such adsorption. The
surfactant molecules adsorb on the surface viar theictional group. Since the
compounds mixed in to the solution they repel aggjue anions away from the metal
surface and therefore inhibit the corrosion reactidhe inhibition efficiencies of
different concentrations of the compounds are giwehiable-1. The inhibition efficiency
was calculated using the following equation:

IE%= [ ( w-w;)/w; ] x 100
Where w and w are weight loss of metals in free and inhibiteidl awedia respectively.
Inspection of Table-1 reveals that the inhibitidificeency increases as the inhibitor

concentration is increased. This behavior couldthéuted to the increases of the metal
surface area covered by the adsorbed inhibitor entds with the increasing inhibitor
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concentration. Furthermore, data of Table-1 shattte extent of inhibition of different
compounds on their structures. The inhibition &ficy increases in the following order:

Bixin < Zenthoxlum almauta < Echitamine < Nyctanthi

This sequence reflects the effect of type of thi present in the compound and their
inhibitive action.

Table-1 Dependence of IE% of the inhibitors of their concentration as revealed
from weight loss measurements

Concentration Bixin Zentheloxylum | Echitamine Nyctanthin
of inhibitor almauta

50ppm 49.58 57.43 78.9 82.9

100ppm 68.9 71.6 84.32 90.67

200ppm 80.21 81.65 94.1 95.34

300ppm 88.123 90.24 95.7 98.10

400ppm 92.30 94.6 96.12 98.673

It is observed that the inhibition efficiency inases with in the concentration of inhibitor
and decrease with increase in acids strength. ®hreston decreases with increasing of
concentration of inhibitor. The maximum efficienoyas obtained in low acid
concentration. The inhibitors have shown the efficy in the range. All the inhibitors
are very good inhibitors but Nyctanthin shows thaxmmum efficiency of inhibition
(98.68%) in 0.5N HCL and for the sulphuric acidugimn of 0.5 N is (96.16%) but for
the 2N acid solution this efficiency reduced up6@% and &72.1%.(Table-1 and 1.1)
similarly other tested component also very goodbidr for the corrosion it revel from
Table-1.1.
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Fig-1: Corrosion Inhibition by Bixin
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Table-1.1: Corrosion inhibition of Cuin 0.5N HCL Solution

Inhibitor Mass | Mmpy Surface Efficiency
concentration/ppm loss Coverage
0.0 Bixin 0.1740
50 0.0832 | 0.0155 | 0.3040 30.40
100 0.0417 | 0.0067 | 0.4987 49.87
200 0.0289 | 0.0019 | 0.6513 65.13
300 0.0274 | 0.0020 | 0.9201 92.01
400 0.0263 | 0.0003 | 0.9330 93.30
1.0 Zenthoxylum

Alatuma

50 0.1054 | 0.0146 | 0.388 38.8
100 0.0852 | 0.0153 | 0.560 51.0
200 0.0552 | 0.0099 | 0.680 68.0
300 0.0300 | 0.0056 |0.838 83.6
400 0.0112 | 0.0019 |0.935 93.5
2.0 Echitamine
50 0.1192 | 0.0214 | 0.3100 31.00
100 0.0874 | 0.0154 | 0.4780 47.80
200 0.0530 | 0.0096 | 0.6904 69.00
300 0.0288 | 0.0052 | 0.8310 83.10
400 0.0094 | 0.0016 | 0.9448 94.48
3.0 Nyctanthin 0.1729
50 0.0830 | 0.0148 | 0.5190 51.90
100 0.0410 | 0.0074 |0.7670 76.70
200 0.0280 | 0.0029 | 0.8400 84.00
300 0.0136 | 0.0020 | 0.9180 92.10
400 0.0027 | 0.0005 | 0.9867 98.67
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Fig-2: Corrosion Inhibition by Zenthoxylum Alatum of Cu metal
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Fig-3: Corrosion Inhibition by Echitamine
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Fig-4: Corrosion Inhibition by Nyctanthin
Conclusion

The tested natural plant extracts are very gootbiithn for the metal and metal alloys in
acidic media. These compounds are better inhithm the oxide film.
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