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ABSTRACT
THe effectiveness of thiosemicarbazide as an inhibitor in acidie

and alkaline media for the corrosion of Aluminum was investigated.
The percentage inhibition was found to increase i acidic solution
with concentration up to 87% at 5X10.3 M inhibitor. For the corro­
sion of aluminium, thiosemicarbazide (TSG) is more effective inhibi­
tor in acidic medium than in alkaline one. 'THis phenomenon was
explained on the basis of Zwitter-ion formation by TSC in alkaline
medium. Similar behaviour Were also obtAined for alkaline corrosion
of zinc using TSC as inhibitor.

INTRODUCTION
0rganic compounds are widely used as corTosion inhibitors. Most

of these organic inhibitors are compounds with at least one polar
function, having atoms of nitrogen, sulphur, oxygen and i some cases
selenium and phosphorus. An important class of organie inhibitors
is thiourea and its derivatives 1,%, 'The effectiveness fه the functional
atoms With respect to the adsorption process can be taken as being in
the following sequences 3,« :

Se>S> N>0
This may be due to tbe difference in the lectronegativities of the ele
ments. However, the mchanism of the action or organic inhibitors
depends on their molecular structures . ة Among otطer structuma]
parameters which can affect the inhibiting effieiency is the molecular
area of the inhibitors 6, as well as their molecular weights 7,8. The
problem of the action of eAtions rather than molecules as inhibitors
had been considered 9.
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The work presented in this manuscript is to evaluate thiosemi­
carbazide as an inhibitor for the corrosion of aluminium in both
hydrochloric acid and sodium hydroxide solutions.. Similar studies
were done 'on ainc hEtal ir'allalihe iiediui.

٠EXPERIENTAL
ChemicAls employed were of the highest purity available. 'The

concentration of thiosemicarbaaide studied varied.between 0،88210-4
and 2.64X10-2 M. Al and Kh were spectroscopically pure. Determina­
tion of the corrosiop rateWas perforned by weightlbss measurements.
THe metallic sheets had an appareit surface area of 100 cm? each.
The sheets were degreasd andabraded successively down to 00 grade.
The results were obtained in duplicate and no significant discrepan-
cies were observed. Measurements were taken for Al in hydrochloric
acid and sodium hydroxide solutior (1 N) and for Zn in sodum hy­
droxide solution (1 N). 'The percent inhibition (P) was cAlculated
from the following equation 10 :

W,
P ,w( ب100(1 ب يي

mhere W and W are the corrosion rates in absence and in presence
of inhibitor, respectiiwely.

RESULTS AND DISCUSSION

The corrosion rate of Al (in acidic and alkaline media) and n
(in allAline nedium) in presence of thiosemicarbazide {TSG) as an
inhibitor was measured by Weight loss techniques. Fig. 1 is a plot
٥f the corrosion rate of Al versus the logarithm of inhibitor concen­
tretion in1 N HC] and I N NaOH solutions. It was observed tkat,

the inhibitor concentration increases the corrosion rate decreasesفم 
as3nptoticaly. This agrees with the results obtained for thiourea
and some of its derivatives 11, 12. Fig. 2 shows a plot of percentage
iطn ibition versus logarithm of inhibitor concentration in 1 N HCl and
1 N NoOH sohtions. lt is evident that, in both case the percentage
protection increases with ingreasing inhibitor concentration. 1he

iting valie at an inhibitor concentration of 4.3F10.M is abovt,ثا 
87% HG1 and only 61% NaOH. It was observed that at apy inhibitor
cohcentration studied, tke Bercent protection in acidic solution was
highei.tنhan in alkaline one. This agrees with the preiiously published
results 13 concering the effect bf thiourea on the cOrrosion oF Aل in
both acidic and alkaline media, where the limiting perceit prdtectidn



 به و٦٥ب ؟ه76 سب

،4@r %%$.tebe,Abt. ويfow ييىوملنا} .i.1 N hydrggklgric d مa aعiي
166 oلص y in sodium bydroxide solution.

It n جي b ggpg]udedو thgt,, thipsgpicarbaهidg is ppre efficient
 تيهةi ييئ@تيم,#ؤإا &ر,ؤ&مي م#«ة وؤؤثأويؤ ث# باير لوغ": عن

:٤5::٢ai  "؟d a٠٠٤٦١ثme ةشلاقنلاة

,Fg. .$,reprgseptg_ hapgeعe يإ of ,the. g rrgsionي rAte pf, Zn, with
the foؤarأ i # ةitrati ش غة' ه&}3{ ة&±ن t 1 M x deنByro شغo ك
,solutfon:. ItWas.،'observed ،dthat fhe، . cbirosion0 rate'.decrEases with
increasing concentration of TSC. Fig. shows ه the change of the ber­
.gkgg inلإج bjإ iو gR) witp,logArithm the. عم jيtزظتطم r cngentration

pم tiيعيإ e'proتt&#إت nأيصؤيe,ع&ق iةأ}., ide oiك oغ hdضذ iلأقذ أمء 
efficiency increases with increasing iنظم bitم r concentration'ippfoaع}-
ing.a.limitihg: walue .f'abbuti90%ه ٠٠

The more efficient adsgrption inhibition of thiosemicarbazide
than thiourea is prة BAbly ie ة to ،the larger Area or vdlume occupied
by{23Gfrom {he،addjtiopal -AH-goup in its rgleeule. Furthermore,
the diferent, charge istrjbution ش on TSC moleeule, creAses صز its adsor­
ption behaviour. Due to the lower ,copcentration of protons jn alkaline
mediب m, he inhibitor rgacts forming yitter-ions ج 13.

The applicability of Langmiyr's adsorptior isotherm to the adsoor­
ption of tie inhibitor on the corroding surface was confirmed,' since
a straight line mith a slope of 0.42 as given in Fig. 5 was obtaiied.
However the deviation of the vAlue of the slope fiom unity may be
attributed to lateral interaction effects which are not accounted for
in deriving the eguation. Similar behaviour mas obtained for acid
corTosion of mild steel in presence of TSC 12,

From the above reults it can be concluded that, thiosemicarba­
aide is an excellent inhibitor for the corrosion of Al showing marked
efficiency than thiourea at comparable concentrations.
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Fig. 1

Fig. 1. Effeet of the concentretion of thiosemicarbazide on the corosion rate of Al
.1n alkaLine and acid medla :

a) in 10 N NaOH at 300C.

B) N ها٥.1 HCl at 24oC.
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Fig. 2. Efteet or inhibitor concentratlon bn the percentaga protettlon ot Al : مز

N NeOH1.0ه( 
b) 10 N HC1.
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Rlg: 4. ERTeet of Inhlbitor concentratiob on ths pereentage protecuion of 2n ia 1.٥ M
Bف OEr.at .Cم24.. ,: ت
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Fig. 4
Fig. 3. Effect of the concentration of thiosemIcarbaEide on the corrosion rate. of

2n in 1.0 N NaOH at 250C.
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Fig. 5. Log P/ (L-P) wersus log the concentration of thloseruiEarbazide for the
corrosion of Zn Ln preseAee of TSC tn 1.0 N NaOH at 250C.
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