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Activation of persulfate by nano zero-valent iron
for degradation of emerging pollutant caffeine
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Abstract: Nano zero-valent iron (nZVI) , prepared by liquid phase reduction method , was characterized by X —ray diffraction,

scanning electron microscope - energy dispersive spectrometer , Fourier transform infrared spectroscopy and X —ray photoelectron

spectroscopy. Degradation efficiency of caffeine (CAF) by nZVI activated PS was investigated. The results showed that 97.6% of
CAF was degraded within 15 minutes when PS concentration was 5 mmol/LL and nZVI dosage was 0.2 g/L. The initial pH and HA
had no effect on the degradation of caffeine in the nZVI/PS system. Cl, SO,” , H,PO, , and NO, had a negative effect on the degra-

dation of caffeine. The result of free radical suppression experiment showed that + OH and SO, coexisted in the system , but SO,™

dominated , nZVI/PS system can effectively degrade a variety of pollutants.
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Fig. 1 XRD pattern of nZV1
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Fig.2 SEM and element mapping of nZVI
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TLFE  REA—AEES R AT VR EU%
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0 6.57 7.59 22.28
Bt 86.53 100.00 100.00
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Fig. 3 FT-IR spectra of nZVI
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Fig. 5 Degradation efficiencies of CAF in different systems
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Fig. 6  Effect of pH on the degradation efficience of CAF
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Fig. 7 Degradation efficiencies of CAF and fitting of

pseudo-first-order kinetics under different nZVI dosage
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Fig. 8 Effect of common inorganic anions
in water on the degradation efficience of CAF
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CAF P ff 3 BE I 2, 25 SR LI 9,
1

e
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% —4¢—100 mg/L
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02+
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Fig. 9  Effect of HA with different concentrations
on the degradation efficience of CAF
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Fig. 10  Concentration change of soluble iron in
nZVI/PS/CAF and nZV1/water(pH=2.84)
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B, 7E nZVUPSIR R o, nZVIZERT 5 min 5 & it
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b 1) S A0 A T F B 22 AT AR HF L DR AR S ek
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PEA L. X2 UL B T AR R T R O A
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242 B AR EE

R T RIE nZVUPS IR F 09 & TR W Fl, 7E K R )
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L o lsiE
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0.6
o
)
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02F
L |
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E 11 FREMRETBA S MeOH %t 0 Mk BFl P& 7 55 88 B9 B2 1
Fig. 11  Effects of TBA and MeOH with different
concentrations on the degradation efficience of CAF
TBA A L #E K ~OH (k.o 15,=3.8%10°~7.6x10°
L/(mol-s) ) ; MeOH 1] LA % K SO, [k =1x10’

L/(mol+s) JH - OH (k.o yoon=8%10° L/(mol-s) 1", fh
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NOR, CAP and CAF in different systems
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