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Abstract

This study investigated the relative degradation of commonly known endocrine-disrupting compounds such as bisphenol A (BPA) and 178
-estradiol (E2) using ultrasound (US) and pulsed ultraviolet (PUV) in water, The removal efficiency of BPA and E2 was determined as a
function of generating power and H.O, production, The ultrasound and PUV irradiation of the aqueous solution was performed in 3 L and
90 L stainless reactor at a constant temperature of 20 with an applied power of 200 W and 2000 W, respectively, The removal of BPA
and E2 by US and PUV varied with catalysts. The experiments were conducted under the following conditions: total operating time, 30
min; initial concentration, 1 «M, In the case of E2 (10 min), % removal was 925/95 8/87.6/82.4, while % removal of BPA (10 min) was
62.3/82.3/91.1/67 0/64 3 in various conditions (PUV, PUV+H.0,, PUV+wire mesh, PUV+TiO, coated wire mesh), respectively.
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system

2.2, Experimental methods
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3.2. E2 and BPA removal by PUV and US with
catalysts
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Fig. 3. E2 removal by PUV (a) and US (b) with H.O,, wire
mesh (Fe), and wire mesh (coated with TiOy) (initial

concentration: 1 uM, PUV power: 2000 W, US
generator: 28 kHz, H.O., concentration: 1 mg/L).
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Table 1, Pseudo first-order rate constant for the PUV and US degradation of E2 at different frequency (IN(E2/E20) = -kt).

PUV (min™") Us (min™")

. PUV + PUV + us + us +
Time PUV + ] us + -

X PUV only H,0, . TiO» US only H20:> . TiO2
(min) 1 mg/L wire mesh wire mesh 1 mg/L wire mesh wire mesh

10 78 x 10?7 43 x10? 13 x 10" 19 x 10 15 1.2 1.3 99 x 107
20 9.0 x 107° - 16 X 102 27 x 1072 1.1 87 x 107" 92 x 107" 61 x 107
30 - - - 50 X 10°] 82 x 10" 59 x 10" 67 x 107" 42 x 10
Fig. 4 @ Table 2= PUVS} USell 9Ja BPA Al  USY] 7ZA9E 308 xstow A 71.5%7) AA =
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A AyE B8 Bd UvE o83 I A
1.1 min'2 JeERFo™, US + TiO, wire mesh
FUS A 248 w2 WS Ho P
e YJERISLE 71EF BHzAle] A9olw 1.4
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Fig. 4. BPA removal by PUV (a) and US (b) in the presence
of HxO,, wire mesh (Fe), and wire mesh (coated
with  TiOy) (initial concentration: 1 uM, PUV power:
2000 W, US generator: 28 kHz, H,O. concentration:
1 mg/L).
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Table 2. Pseudo first-order rate constant for the PUV and US degradation of BPA at different frequency (IN(BPA/BPAg) = -kt).

PUV (min™") us (min™)

PUV + PUV + us + us +

) . PUV + ! ’ us + . )
Time (min) PUV only H,0, h TiO2 wire US only H,02 ) TiO2 wire

1 mg/L wire mesh mesh 1 mg/L wire mesh mesh
10 47 x 107" 1.9 x 107" 4.0 x 107" 4.4E x 10” 17 11 1.3 9.4 x 107
20 15 x 107" 33 x 107% 12 x 107" 1.4E x 107 1.3 73 x 107" 79 x 10" 53 x 107
30 53 X 102 80 X 10° 41 x 10?2 41 x 107299 x 10" 51 x 10" 57 x 10" 34 x 10™
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