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ABSTRACT

The weight loss technique has been used to stedgatosion inhibition of mild steel in 0.1N, 0.05Nd 0.001N
(HCI, HNG; and HSQ,) acidic medium by the antibiotic drug’s. Thus imition efficiency was obtained of various
antibiotic drugs. The phenomenon of chemical adsmmgform thin film on the surface of the materibht stops
access of the corrosive substance to the metahwhareases in its inhibition efficiency.
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INTRODUCTION

Most of the metals tend to corrode easily due &ir tthermodynamic instability mild steel is veryope to corrosion
particularly in acidic medium. As mild steel is primently used as structural, instrumental & indastmaterial the
prevention of its corrosion is very essential mawxperimental method are employed to control theoston of
mild steel. The use of inhibitors is one of thegtial methods for preventing corrosion of mildedtespecially in
acidic medigy,

Corrosion inhibition of mild steel is a matter bebretical as well as practical importapgeicids are widely used
in industries such as pickling cleaning, decaling, @nd because of their aggressiveness, inhibéogsused to
reduce the rate off dissolution of metals compouwat#aining nitrogen, sulphur and oxygen have reported as
inhibitors 3.5, The efficiency of an organic compound as inhilsités mainly dependent upon its ability to get
absorbed a metal surface, which consists of tHacement of a water molecule at a corroding interfa

The adsorption of these compounds is influencethbyelectronic structure of inhibiting moleculese steric factor
aromaticity , and electron density at the donag, stte presence of functional group such as —CNGsN, R-OH,
etc molecular area, and molecular weight of inbiisimoleculgy.y5;.

Recently, the use of antibiotic and other drugsehlgen investigategs.;4) and their inhibition efficiencies have
been linked with their heterocyclic nature (Abda)l2004, Eddy and odoemelam, 20@8the unique advantage of
using natural product. Most heterocyclic drugs emgironmentally friendly and can favorably completigh the
natural products. However, studies and the useugfsdof corrosion inhibitors are scanty.

A detailed literature review shows that no data arailable in various acids medium regarding theaer of
various antibiotic drugs inhibitors for protectiof mild steel against corrosion. In the presentlgtthe inhibitive
properties of these antibiotics drugs are repodsithg weight loss measurement techniques in vargmids
medium. The inhibition mechanism has been discussethe basis of these studies. The present stimly @
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investigate inhibition efficiency of Dicioxacillin (Comp.A), Cefuroxime(Comp.B) Cefadroxil(Comp.C),
Cefixime(Comp.D), Amoxicillin(Comp.E) antibiotic dgs for the corrosion of mild steel.

EXPERIMENTAL SECTION

Material Preparation

To study the inhibition efficiency of antibiotic wlys. The experiments were carried out with steadibg wire was
cleaned first by regmal paper and wash with wateribwas dried. After drying it was cut in smadird pieces and
its weight were determined on analytical balanodiél weight).

In this experiment beakers were labeled from 14d ia beakers having labeled beakers no.1-6 20.4N ®CI ,
beakers no. 7-12 20 ml 0.01 N Hakers no. 13-18 20ml 0.001 HCI. and in beakers9d4 20ml 0.1 HNg) 25-
30 20ml 0.01 N HN@ beakers no. 31-36 20ml 0.001 N HMNMd In beakers no. 37-42 20ml 0.1 dSiA),, beakers
no.43-48 20ml 0.01 N $$0,, beakers no. 49-54 20ml 0.001 N3O, were added.

After the preparation of the mixture solution irffelient labeled beaker, dipped binding wire pieicesach beaker
for 48 hours. After 48 hours the wire pieces weateh out form the beaker. They were washed witlematd dried
at room temperature. Their weights were determorednalytical balance (Final weight).

WEIGHT LOSS MEASUREMENT
Weight of metal wire pieces before and after digpin corrosion solution, loss in weight, % loss gvei was
calculated by usual method. The % inhibition efficdy was calculated by using following formula.

1.LE =YWy 100
Wu

Where,
I.E = Inhibition efficiency
Wi = Loss is weight in inhibitor solution
Wu = Weight loss in control solution

RESULT AND DISCUSSION

Fig: Variation of weight loss of mild steel in 0.1NHCI solution containing various antibiotic drugs
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Table No.1 Effect of various Antibiotic drugs on carosion in 0.1N HCI

Compound |nltla(|v\\I/V3Ight Flna(lv\\//\l;)elght Loss(lAnV\\;\)/elght % Loss in weight | 1.E.( %)
Control 0.368 0.314 0.054 14.67 0
A 0.364 0.360 0.004 1.09 92.59
B 0.382 0.377 0.005 1.30 90.74
C 0.369 0.362 0.007 1.89 87.03
D 0.348 0.342 0.006 1.72 88.88
E 0.361 0.353 0.008 2.21 85.18

Table No.2 Effect of various Antibiotic drugs on cerosion in 0.01N HCI

Compound |n|t|aélv\\//v§|ght Flna(lv\\/l\lz ?'ght LOSS(:’\V\\;\)IEIght % Loss in weight | LE.( %)
Control 0.396 0.369 0.027 6.81 0
A 0.359 0.357 0.002 0.55 92.59
B 0.393 0.388 0.005 1.27 81.88
C 0.358 0.351 0.007 1.95 74.07
D 0.35% 0.35% 0.00« 1.12 85.1¢
E 0.375 0.372 0.004 1.06 85.18

Fig: Variation of weight loss of mild steel in 0.0M HCI solution containing various antibiotic drugs
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Fig: Variation of weight loss of mild steel in 0.0@N HCI solution containing various antibiotic drugs
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Table No.3 Effect of various Antibiotic drugs on carosion in 0.001N HCI

Compound |nltla(|v\\I/V3Ight Flna(lv\\//\l;)elght Loss(lAnV\\;\)/elght % Loss in weight | 1.E.( %)
Control 0.380 0.371 0.009 2.36 0
A 0.373 0.368 0.005 1.34 43.22
B 0.372 0.369 0.003 0.80 66.10
C 0.334 0.327 0.007 2.09 11.44
D 0.330 0.226 0.004 1.21 48.72
E 0.387 0.385 0.002 0.51 78.38
Table No.4 Effect of various Antibiotic drugs on carosion in 0.1N HNOs
Compound Imt'a(lv\\'IVS'ght F|na(lv\\//\/2 ?'ght Loss(lAn\A\;\)/elght % Loss in weight | 1.E.( %)
Control 0.371 0.31« 0.051 15.3¢ 0
A 0.361 0.337 0.024 6.64 56.77
B 0.348 0.339 0.009 2.58 83.20
[} 0.370 0.352 0.018 4.86 68.35
D 0.361 0.342 0.019 5.26 65.75
E 0.35] 0.31¢ 0.031 10.5¢ 31.3¢

Fig: Variation of weight loss of mild steel in 0.1NHNOj3solution containing various antibiotic drugs
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Fig: Variation of weight loss of mild steel in 0.0l HNOj3 solution containing various antibiotic drugs
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Table No.5 Effect of various Antibiotic drugs on corosion in 0.01N HNO;

Compound Inltla(lv\\//vs:lght Flna(lv\\//\l;)elght Loss(lAnV\\;\;elght % Loss in weight | 1.E.( %)
Control 0.347 0.339 0.008 2.30 0
A 0.357 0.350 0.007 1.89 17.82
B 0.368 0.364 0.004 1.08 53.04
C 0.382 0.380 0.002 0.52 77.39
D 0.364 0.362 0.002 0.54 76.52
E 0.365 0.363 0.002 0.54 76.52
Table No.6 Effect of various Antibiotic drugs on carosion in 0.001N HNG;
Compound Imt'a(lv\\'lvf)"ght F|na(lv\\llvz ?'ght Loss(lAnV\\;\;elght % Loss in weight | 1.E.( %)
Control 0.351 0.34¢ 0.00¢ 1.7 0
A 0.341 0.339 0.002 0.58 65.88
B 0.355 0.354 0.001 0.28 83.52
[} 0.355 0.353 0.002 0.56 67.05
D 0.366 0.363 0.003 0.81 52.35
E 0.34¢ 0.34] 0.00¢ 1.1¢ 93.5(

Fig: Variation of weight loss of mild steel in 0.0@N HNO; solution containing various antibiotic drugs
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Fig: Variation of weight loss of mild steel in 0.1NH,SO;, solution containing various antibiotic drugs
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Table No.7 Effect of various Antibiotic drugs on carosion in 0.1N H,SO,

Compound Imt'aélv\\'/vjlght Flna(lv\\ll\l;)elght Loss(lAnV\\;\)/elght % Loss in weight | 1.E.( %)
Control 0.355 0.286 0.069 19.43 0
A 0.366 0.355 0.011 3.00 84.55
B 0.356 0.344 0.012 3.37 82.65
C 0.374 0.356 0.018 4.81 75.24
D 0.365 0.359 0.006 1.64 91.55
E 0.360 0.346 0.014 3.88 80.03
Table No.8 Effect of various Antibiotic drugs on carosion in 0.01N H,SO,
Compound Imt'z"(lv\\'lnght F|na(lv\\//\/2 ?'ght Loss(lAn\A\;\)/elght % Loss in weight | 1.E.( %)
Control 0.341 0.33d 0.01( 2.8¢ 0
A 0.357 0.352 0.005 1.40 51.38
B 0.368 0.362 0.006 1.63 43.4Q
[} 0.361 0.353 0.008 2.21 23.2§
D 0.354 0.350 0.004 1.12 61.11
E 0.33¢ 0.33¢ 0.00¢ 1.47 48.9¢

Fig: Variation of weight loss of mild steel in 0.0N H,SO, solution containing various antibiotic drugs
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Fig: Variation of weight loss of mild steel in 0.0@N H,SO, solution containing various antibiotic drugs
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Table No.9Effect of various Antibiotic drugs on corosion in 0.001N HSO,

Compound Inltla(lv\\//vslght Flna(lv\\//\/;lght Loss(rm\;\;elght % Loss in weight | 1.E.( %)
Control 0.359 0.346 0.013 3.62 0
A 0.364 0.356 0.008 2.19 39.50
B 0.372 0.367 0.005 1.34 62.98
C 0.365 0.356 0.009 2.46 32.04
D 0.361 0.353 0.008 221 38.95
E 0.378 0.367 0.011 291 19.61

From observation table we conclude that the drugspound (A) has higher IE in 0.1N and 0.01N HClusioh
having IE is 92.59 but in 0.001N HCI solution hayimhibition efficiency is 43.22 which is much lebsn 0.01N
and 0.001N solution.

In 0.1N HCI solution compound (A) shows higher [&ue 92.59 compound (b) has IE value 90.74 whidiess
than compound (A) in this compound (C), (D) and &E less corrosion inhibitor due to its low IE.

In 0.01N HCI solution compound (A) shows higheri$E22.59, compound (E) and (D) has IE value 85.h&wis
less compound (A) in this medium. Compound (B), &S} corrosion inhibitor due its lower IE.

In 0.001N HCI solution compound (E) shows highef7EE38, compound (B) has IE value 66.10 which $s ldan
compound (A), (C) and (D) they acts as less coorosihibitors due to its lower IE.

By graphical representation compound (B) has Ikievas 83.20 in 0.1N HNand compound (E) has inhibition
efficiency value is 93.50 in 0.001N HNOhis value higher than compound (B) and (C) IEreak 77.39 in 0.01N

HNO; other compound shows lower IE value. Hence comgdi and (D) are having less corrosion inhibitoied

to lower IE.

In 0.1N HSO, compound (D) shows IE value 91.55 and in 0.0148® compound (D) shows IE value 61.11 also
in 0.001N HSO, compound (B) shows IE 62.98 hence igSB)y solution compound (D) and (B) acts as good
corrosion inhibitor because of higher IE. Whilepgmund (A), (C) and (E) acts as less corrosiorbiitdri.

The inhibitor used in this study is acts as effextinhibitor for mild steel in HCI, 80, and HNQ but stands
slightly better in HCI which is related to the sygistic adsorption of inhibitor molecule throughichanion Ci on
metal surface.

Corrosion is two deterioration of metal the acidiedium is kept study the corrosion the inhibitiois@s due to
surface adsorption oxidizing agent also helps sogation. Adsorption thin layer are made on surfaicmetal and
which to anti-corrosion effegl;

CONCLUSION

The experimental results regarding |.E. of the auasi antibiotic drugs in different acidic medium endtudy
reveals that, antibiotics compound have inhibitproperty. They inhibit the oxidation of metal inriaus acid
medium. The inhibition of metal corrosion may be da adsorption of added the antibiotic drugs.
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