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Abstract: In order to explore the applicability of passivation films formed by single nitric acid type (HG-1) , single citric acid

type (HG-2) , nitric acid composite type (HG-3) and citric acid composite type (HG-4) in conventional pharmaceutical envi-
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ronment, the corrosion resistance of different passivation treatments at room temperature and high temperature in Cl™ - containing
environment was studied by 20% NaCl solution immersion method and 120 °C high temperature immersion method. The results
showed that under the conditions of Cl™-containing and 120 °C high temperature, the corrosion area of composite passivation was
smaller than that of single passivation, and the corrosion area of nitric acid composite passivation was smaller than that of citric
acid composite passivation. The corrosion current densities analyzed by electrochemistry were: HG -1 was 8.51x1077 A/cm?,
HG-2 was 8.91x1077 A/ecm®, HG-3 was 7.24x107" A/cem®, and HG-4 was 7.59%1077 A/cm”. According to the corrosion inhi-
bition rate formula, it was found that the corrosion inhibition rate of HG-3 after passivation ws 64.51%, which was 6.23% high-
er than that of HG-1; the corrosion inhibition rate of HG-4 was 62.79%, which was 6.47 % higher than that of HG-2. Through
scanning electron microscopy (SEM) and XPS analysis, it was found that the passivation films formed by nitric acid composite
and citric acid composite densely covered and filled the surface defects, blocked 304 stainless steel from contacting with external
corrosive media, reduced local corrosion caused by concentration cells formed by pores and gaps, and thus improved corrosion
resistance. The surface cleanliness of different types of passivation treatments was compared by riboflavin fluorescence detection.
Under the irradiation of ultraviolet detection lamp, there were no fluorescent bright spots on the surface, which met the cleanli-
ness requirements. Therefore, for the passivation protection of medical and pharmaceutical equipment in the pharmaceutical en-

vironment, especially in the presence of corrosion factors such as Cl™ and high temperature, the nitric acid composite passivator

has the strongest corrosion resistance, followed by the citric acid composite passivator.

Key words: passivation; nitric acid; citric acid; corrosion resistance ; pharmaceutical environment
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Fig. 1 Comparison of samples after 360 h CI resistance tests under different formulations
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Fig. 2 Comparison of samples after 15 h immersion in NaCl solution at 120 “C under different formulations
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Table 3 Experimental phenomena of 304 medical pipes

immersed in 20% NaCl solution for 15 h at 120 °C
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Fig. 3 Polarization curves of SUS304 in 20% NaCl

solution after different passivation treatments
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Fig. 4 SEM 50k and 100k morphologies under different formulations
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Fig. 5 XPS spectra of 304 sample surfaces under different formulations
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Fig. 6 Comparison of riboflavin distribution under different formulations
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