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ABSTRACT: A long-term compound system of environment-friendly, high temperature and concentrated acid resistance was
developed. The molecular structure of Schiff base pyridine quaternary ammonium salt was characterized by infrared
spectrometer, corrosion and adsorption mechanism of corrosion inhibitor on N80 were studied by high temperature and high
pressure corrosion determinator, adsorption isothermal model, kinetic parameters, scanning electron microscope and quantum
chemical calculation. The results showed the corrosion rate of N80 decreased sharply and inhibition efficiency increased largely
at low mass concentration, and both gradually became stable at high mass concentrations with the increase of Schiff base
pyridine quaternary ammonium salt corrosion inhibitor (the following abbreviation was Shif-PyQA) at three temperatures of
120 °C, 140 ‘C and 160 °C; the corrosion rate of blank solution was much higher than that of Shif-PyQA solution during the
temperature range; the corrosion rate of N80 increased continuously and inhibition efficiency decreased slowly with the increase
of temperature and the extension of reaction time, but the decrease was small. When the temperature was 120 ‘C and the mass
concentration of Shif-PyQA was 2%, the corrosion rate of N8O was 28.77 g/(m”h) and the inhibition efficiency was 97.97% in
20% HCI; when the temperature was 140 ‘C and the mass concentration of Shif-PyQA was 3%, the corrosion rate of N80 was
37.12 g/(m>h) and the inhibition efficiency was 97.71% in 20% HCI; when the temperature was 160 ‘C and the mass
concentration of Shif-PyQA was 4%, the corrosion rate of N8O was 63.91 g/(m”-h) and the inhibition efficiency was 96.41% in
20% HCI, the adsorption of Shif-PyQA on N80 surface followed the Langmuir isotherm adsorption model, which belonged to
single molecular layer chemical adsorption, and the adsorption on N80 surface was a spontaneous process; the results of kinetic
parameters showed that the activation energy was increased to 74.16~88.43 kJ/mol after adding different concentrations of
Shif-PyQA, which belonged to chemical adsorption. Quantum chemical researches showed that Schiff base pyridine quaternary
ammonium salt (the following abbreviation was PyQ-S) molecules could form a multicenter stable adsorption with metals, and
the trend to accept electrons of PyQ-S molecules was greater than that to provide electrons. Shif-PyQA can meet the
requirements of the relevant indicators of SY/T 5405—2019, and has a good corrosion inhibition effect on the N80 when the
temperature is 120 ‘C, 140 C, 160 C.

KEY WORDS: corrosion inhibitor; schiff base; pyridine quaternary ammonium salt; isothermal adsorption; quantum chemical
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Tab.1 The isotherm fitting parametres

K Intercept Kigs AG,,
/(mmol-L™") /(L-mmol™) /(kJ-mol™)
393 0.002 18 458.72 -52.72
413 0.005 09 196.46 —52.64
433 0.023 56 42.44 -52.82
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Tab.2 The activation parameters

Mass concentration/% Slope/(g-m™>-h™") Intercept/K Al(gm™>h™) Ea/(kJ-mol™)
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Tab.3 Quantum chemical parameters of PyQ-S and Fe

Molecule Enomo/eV Er ymoleV (ELUMO,PyQ-s—EHOMo,Fe)/ eV (ELUMO,Fe_EHOMO,PyQ»S)/ eV
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Fe -7.81 -0.25
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