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Abstract: Fe-modified/unmodified Carex meyeriana Kunth biochars were prepared at 300, 500, and 700°C. The degradation
efficiencies of rhodamine B (RhB) in water by peracetic acid (PAA) were compared. The effects of reaction conditions (PAA
concentration, Fe-KBC700 dosage, RhB concentration, pH, H,O, concentration, co-existing anion and fulvic acid) on 700°C
iron-modified biochar (Fe-KBC700) were studied. The dominant active species, activation mechanism and degradation pathways of
RhB were analyzed. High pyrolysis temperature and the introduction of Fe were beneficial to the improvement of biochars activation
properties. Fe-KBC700/PAA system degraded 99.8% of RhB within 30min. Higher PAA concentration, Fe-KBC700dosage and lower
RhB concentration were conducive to RhB degradation, while alkaline conditions and higher co-existing H,O, concentration inhibit
the reaction. CI', SO,*, and NO; hardly affect the degradation of RhB, while HCO; and fulvic acid could inhibit the reaction. The
degradation of RhB was mainly due to the non-radical pathway. Singlet oxygen, electron transfer process and high-valent iron were
detected in the reaction. The oxygen-containing functional groups and defects of Fe-KBC700 were the key reaction sites, and two
degradation pathways of RhB were inferred. In addition, Fe-KBC700 could degrade 75.4% of RhB after 5 cycles. This study could
provide a reference for the optimization of catalytic performance of biochars and the mechanism of activation of PAA by
iron-modified biochar.
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Table 1 XPS, BET, and Raman characterization results of

biochars
e TCEARN (%) ttﬁzﬁiﬁ Il
C O  Fe(Il) Fe(lll) (m7/g)

KBC300 77.38 2262  / / 9.515 1.63
KBC500 7430 2570  / / 39.684  1.71
KBC700 70.77 2923  / / 305.709  2.01
Fe-KBC300 7575 19.61 1.72 292 13225  1.66
Fe-KBC500 78.96 1552 217 335 111.921 1.77
Fe-KBC700 73.80 22.12 2.07 2.0 541.151 224
Fe-KBC700(/Z Wi J5) 78.97 18.19 121  1.63 494284 197
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Fig.4 Effects of PAA concentration, Fe~KBC700 dosage, and
RhB concentration on the degradation of RhB
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