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Abstract: Zero-valent iron (ZVI) activated ferrate [Fe( V)] was employed for the removal of bisphenol
AF (BPAF), a typical endocrine disruptor, from water, so as to address the impact of endocrine disruptors
on the aquatic environment. The study investigated the impact of ZVI dosage, initial Fe(VI) concentration,
and initial pH on the removal efficiency of BPAF in both pure water and actual water systems.

Concurrently, the organic matter present in the actual water body was characterized using three-
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dimensional fluorescence spectroscopy. The removal rate of BPAF in the pure water system by the Fe(VI )/
ZVI system was as high as 90.56%. The degradation of BPAF followed the pseudo-first-order kinetic
model under different reaction parameters. In actual water, protein-like substances containing aromatic
ring structures were more likely to react with Fe( VI). However, the system effectively removed BPAF and
dissolved organic matter, with removal rates of 82.57% and 60.2%, respectively. Furthermore, there
existed a synergistic effect between Fe(VI) and ZVI, leading to the production of active substances primarily

composed of intermediate valent iron [Fe(IV)/Fe( V)] in the system. These substances served to expedite
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the oxidation of BPAF.
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Wy AF LA R H KL (PMSO,) \Z VI, = 4 iR
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Fig.1 Removal efficiency of BPAF by different reaction

systems
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Fig.2 Effect of ZVI dosage on BPAF removal
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Fig.3 Degradation kinetics of BPAF at different dosages
of ZVI
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IR R 3 pumol/L R N W1 4R pH R 7 R K
25 °C, %% Fe (VD)W IRV BE X BPAF 3 BRAUCR 152
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fii Fe (VD) BRI HZCR T RE .

12 pmol/L
-0~ 18 pwmol/L.
424 pmol/L
-v-30 pmol/L
-¢-60 pmol/L

100

80

60

40

20

0

L5 20 25 30

t/min
4 Fe(VI)#1%# iR EXF BPAF X BRI R =M
Fig.4 Effect of Fe(VI) initial concentration on BPAF

removal
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Fig.5 Effect of initial pH on BPAF removal
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T B FZ AR XN HoFeO, Fl HFeO, ™, UL
(10) o 4 pH>7. 30, Fe (VL) 7E 3 W i) B A7 AF
WA FeO,, WX (11) o 38 2o %25 B2 vz bR BB 153
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Fig.6 Effect of TBA and PMSO on BPAF removal
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Fig.7 Effect of PMSO degradation and PMSO,

production in various oxidation systems
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RRP 5T, IX BRIV s i A= B AR W, XV 2R
RIGFEFR YR . A€ BPAF W1 R 3 pmol/LL.
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LSO N 25 °C 0046 pH A 7 9 254 T, A 8
ALK BN 4% DA L I R 2 B, L
F7 NG R ISR SR R BR T I
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A, /nm Ap,/nm
a. JEUK b. kb S YK
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Fig.8 Three-dimensional fluorescence spectrum of actural

water
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Fig.9 Removal efficiency of organic matters in actual
water by Fe(VI)/ZVI system

Fe( V) YER Fe(IV)/Fe( V) BRIE , AN[E ) 1R He
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JE () Fe (V) £x 1 35 5200 BPAF A 25 (R 5000, High
WE9(b)Fi7n. W41, BPAF £ %5 Fe( VD) WA
W SR AE A G, 25 5 R M 36. 04% $2 5 £ 66. 54%.
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