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Pyrazoline Derivative as Corrosion Inhibitor for Mild Steel 
in Hydrochloric Acid Medium: Experimental and Theoretical 
Approach 

A new pyrazoline derivative, 14544-bromopheny)-346-meth 
orypyridine3y4-5-dihydro-1H-pyrazok-1-ylethane-1one 
BMDP) was synthesised using chalcone derivative. The FTIR 
HNMR and mass spectral analysis were performed to validste 
the synthesised compound. The electrochemical impedance 
spectroscopy and potentiodynamic polarization techniques 
were performed to evaluate BMDP as a corrosion inhibitor for 
mild steel. The corosion inhibition was observed to rise with 
an increase in 8MDP concentration and decline with an 
increase in temperature. The maximum inhibition efficiency of 
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iron and its alloys dominate most of the oil petrochemical and 

machinery industries due to their extraordinary mechanical 
strength physical properties and low cost The advancement 
of metallurgical technologies enhanced the use of iron-based 
materials in harsh industrial conditions. It is known that metal 
attains stability in its oxidised form, and oxidation of metal by 
corrosion is an inevitable process Along with the natural 
tendency of the metal, the rapid environmental pollution 
accelerates the rate of electrochemical reactions resulting ina 
shortening of the life span of the metal As corrosion 
potentially affects machinery and equipment the infrastructure 

assets thus have become a global issue The prevention of 

corosion always becomes challenging and employing organic 
compounds as corrosion inhibitors is the most feasible and 
easiest way of corrosion protection e 

The vanious derivatives of heterocycic organic compounds 

were synthesised to study the effect on the corrosion inhibition 

process Usualy, the corrosion process is studied in the 
hydrochloric acid medium as it is used as the pickling agent in 
most of the industries. A moderate acid concentration and 
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91.1% was reported at 303 K in 40 ppm of EMDP concer 

tration Activation and adsorption parameters were found wth 

statistical thermodynamíc calculations. The surface investiga 
tion of the metal surface wes performed by SEM AFM and EDX 

techniques. UV-visible spectroscopy vwas used to realise the 
inhibitor-metal complex formation The quantum chemica 
computations were performed by density functional theory 
using Gaussian 16 software, and the theoretical calculations 

confim the outstanding anticorosive property of BMDP 2t the 

diminutive level as analysed in electrochemical studies. 
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temperature range are preferred as md stee undergoes 
embrittlement at high temperatures and pressure Stucies heve 
shown that the pyrazoline derivatives are proven to be good 

antimicrobial agents and corrosion inhibitors which enabie a 

researcher to synthesise eco-friendly anticorrosive pyrzzoline 

derivatives. Pyrazoline derivatives with sulphonamide scaffoids 

were used as antitubercular and antimicrobial agents The 

various pyrazoline moieties are proven less toxic which is 
confirmed by the minimum inhbrtion concentration used in 
antimicrobial studies The most covenient method to 

derivatives is synthesise environment-affable pyrazoline 
through the chalcone intermediates which alows the researct 
er to modify the pyrazoline scaffold with varying substituents 
The hydroxy-based pyrazoline derivatives behaved as excellent 
corrosion inhibitors where the effective inhibition is due to the 

interaction of protonated pyrazoline with the metal surfare 
The introduction of a methoxy group in gyraroline derivathves 
enhances the inhibition efficacy The donor-acceptor inter 
action between the antibonding orbitals of phenoxy acetic acid 
pyrazoline and d electrons of the metal effectually prevents the 
dissolution of the metal" The investigation of the substituent 
effect on pyrazolines confirms that both positive and negathve 
inductive groups arrest corosion effectively. The iterature 
review on pyrazole and bipyrazole derivatives gives evidence 
about the stability of these compounds as a comosion inhibitor 
in all kinds of corosive meda like HSo, HOL HNO, and salt 
water 2 Water-soluble pyrazole-pyrimidine hybrids bearing 

various anchoring groups functioned as mixed-type inhibitors 
with multi-functional heteroatoms and halides 

PRINCIFAL 

The present research invoes the synthesis of 1-{5{e 
bromopheny)-3-46- methoxypyricine-3yl4-5-dihydro-lHpyra 
zol-1-yl-ethane-1-one (8MDP) This newty synthesised pyra 
ine derivative possesses a methoxy bearing pydine ring and a 
bromine-bearing phenyl ning These molecules are kNoWn to 
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