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Monoclinic Pyrrhotite Derived from Pyrite through Thermal Decomposition to
Activate PDS for the Degradation of Oxytetracycline
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(Key Laboratory of Nano-minerals and Pollution Control of Anhui Higher Education Institutes, School of Resources & Environmental
Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: Monoclinic pyrrhotite (M-Pyr) was derived from pyrite through thermal decomposition in nitrogen atmosphere with
controlled temperature and time, which was used to activate sodium persulfate (PDS) for the degradation of oxytetracycline (OTC).
The effects of initial concentration of OTC, initial solution pH value, contents of PDS and M-Pyr on OTC degradation were studied.
The contents of PDS and M-Pyr had a positive effect on the OTC removal rate, while the effect of the initial OTC concentration was
negative. Specifically, 99% of OTC was degraded in the M-Pyr/PDS system with pH=6-7, p (M-Pyr) =0.1 g/L and ¢(PDS)=1.0 mmol/L.
The removal rate of OTC was 86.5% after recycling for two times, where the relatively poor recyclability might be attributed to the
corrosion of M-Pyr and the formation of intermediate product to occupy the active sites. Sulfate radical and hydroxyl radical were the
main active species in the M-Pyr/PDS system.
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Fig. 1 XRD results of calcining pyrite at different times and temperatures
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Fig. 2 Electrochemical properties of the different samples

(c) M-Pyr of after reaction
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Fig. 3 SEM images of natural pyrite and M-Pyr before and
after reaction
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Bl5  OTC & MRWIGEIKR B K% W46 pH {E I F2 0
Fig. 5 Effect of different initial OTC concentrations and initial pH value
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(d) Different quenching agents

Reaction conditions: (a) (b) p (OTC)=20 mg/L, p (M-Pyr) =0.1 g/L, pH=7; (¢) p (OTC)=40 mg/L, ¢(PDS)=1 mmol/L, pH=7;

(d) p(OTC)=20 mg/L, ¢(PDS)=1 mmol/L, p(M-Pyr) =0.1 g/L, pH=7
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Fig. 6 Effect of different PDS dosages, activator dosages and quenching agents
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(a) Recyclability experiment
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Fig. 7 Recyclability of M-Pyr
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