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Fig. 1 Quinolone derivatives structural formula
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Tab. 1 Optimal structure, HOMO and LUMO diagram of quinolone derivatives
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Fig.2 Molccular dynamics simulation model construction
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Tab. 2 Quantum chemical parameters of quinolone derivatives
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Tab. 3 Fukui index of non-hydrogen atoms in quinolone derivatives

b ¥ i S ¥ i S ¥ i S

cip C( —0.060 —0.083 C(9) 0.154 —0.025 Ccan —0.035 —0.025
C(2) 0.129 0.087 N(10) 0.059 0.044 C(18) 0.006 —0.038
C(3) —0.094 —0.055 C1D 0.018 0.001 N(19) 0.000 0.025
C4) 0.127 0.208 02 0.013 0.006 C(20) 0.013 0.015
C(5) 0.117 0.043 0(13) 0.049 0.017 CzD —0.021 —0.077
C(6) —0.003 0.038 O14) 0.123 0.060 C(22) —0.073 —0.036
C(7 0.003 —0.025 F(15) 0.028 0.040 C(23) —0.004 —0.008
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C9) 0.081 —0.045 C(18) 0.004 —0.060
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Tab. 4 Adsorption configurations of quinolone derivatives at different time
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Tab. 5 Interaction energy of quinolone derivatives with Fe(110) surface
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after molecular dynamics simulation
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Molecular simulation of corrosion inhibition mechanism of quinolone

derivatives in hydrochloric acid medium
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Abstract: Density functional theory(DFT) and molecular dynamics simulation(MD) were used to investigate the frontier
orbital distribution, global reactivity and local reactivity of three quinolone derivatives as well as to simulate their adsorption be-
havior on Fe(110) surface in 1 mol/L hydrochloric acid solution. The results show that the HOMO orbitals of the three quin-
olone derivatives are on the quinolone and piperazine rings, while the LUMO orbitals are on the quinolone and carboxyl groups,
and this distribution will allow the quinolone derivatives to form multiple adsorption centers during adsorption. The study of
global activity parameters reveals that the reactivity decreases in the following order: ciprofloxacin, norfloxacin, levofloxacin.
The radial distribution function(RDF) reveals that the distance between quinolone derivatives and the surface of Fe(110) during
equilibrium adsorption increases in the order of norfloxacin, ciprofloxacin, levofloxacin. The simulation results of DFT and MD
can well reveal the corrosion inhibition behavior and mechanism of three quinolone derivatives in acidizing media, indicating that

it is feasible for DFT and MD to optimize corrosion inhibitors and study the partial mechanism of corrosion inhibition.

Keywords: quinolone; corrosion inhibitors; density functional theory; molecular dynamics simulation
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