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Degradation of Endocrine Disrupting Chemicals( EDCs)-BP by Combination of UV/

Micro-aeration Process and Impact Factors
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Abstract: The removal performances of EDCs 4-tert-butylphenol ( BP) in water using a new process UV/micro-aeration was introduced. The
results show that UV/micro-aeration process is also an advanced oxidation and BP can be effectively degraded by UV/micro-aeration process;
the degradation of BP by UV/micro-aeration process is greatly influenced by TOC value, BP initial concentrations, intensity of UV radiation,
and initial pH of solution. The %, value of BP degradation increases with TOC values decreasings or with intensity of UV radiation increasing.
The effect of different BP initial concentrations on removal of BP has also been investigated. The k; value of BP degradation increases with
increasing BP initial concentrations in the range of 189 ~ 410 pg/L, while decreases with increasing initial BP concentrations in the range of
410 ~ 971 pg/L.. The degradation of BP has been investigated under UV/micro-aeration over a wide pH range (2.77 ~ 8.16), and BP
degradation rate in UV/micro-aeration process was significantly enhanced by the initial pH in the range of 2.77 ~4.01, while decreases in the
pH range of 4.70 ~ 8.16.
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Fig.1 Schematic description of the photo reactor 1
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Fig.2 Schematic description of the photo reactor 2
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Table 1  Values of the intensity of UV radiation/psW*em™2

T B 254 nm JGiR 185 nm Y3k
1 151.3 43.23
2 302.3 79.268
3 451.2 113.78
4 607.8 149.25
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Table 2 Physical and chemical properties of BP

W R N Yt

CAS NO. /g*mol ™! /°C

FWEK AL
ES-i lg Kow

TRV L
/mgeL~!

98-54-4 150 CyoHi O 96 ~ 100

> 600(25°C) 3.04~3.31




73 ZEA B UV/OR OB 206 70 i T84 BP 12 BRACR AN SE M P 3% 1479

2 #ZR5E

2.1 BUEH UV 5 UV R BP B L
RS E 1 B T Bl UV 5 U/
W I5E F AT BP 1) e ik 1) s i, F 1 R /K IS S 90 4
WE 550 pg/LIK) BP WK 5L , S5 4 0 s
K4k UV G584 153.9 pW/em® , AL — K3l J) %
TiFERIUA InCef e )Rl I H] ¢ AR A0 R RIAE -
InCeley) = - kit (1
KA, ¢ : BP VILHIRE, ¢: ¢ WFE] BP IR E, ke —
S EIIE
W 3 s, R ARk, JAHKRE R
W2 3 Jrow, RIL UV S B sl uv 4400
BP 1) 584k [ fif 1 242 3 30.88 %, 6B UV/Tik
S LEAUE ] UV BESE A 2K (1) B /% BP.
F3 BRI UV UVALRRSBERE BP &Y
MR D F B A S
Table 3 Parameters of kinetics models (pseudo

first order) for UV only and UV/micro-aeration
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Fig.3 Comparison of degradation of BP by UV radiation

only and UV/micro-aeration process
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Table 4  Parameters of kinetics models (pseudo first order)

under different TOC values

A /mge L~ ! ky/min~! R?
4.321 0.0155 0.9947
3.505 0.017 1 0.9940
2.685 0.023 1 0.9917
1.873 0.0403 0.994 6
1.507 0.0545 0.994 8
0.646 0.079 8 0.9957
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Fig.4 Effect of TOC value on the degradation of

BP by UV/ micro-aeration process
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Fig.6 Effect of different intensity of UV radiation

on the degradation of BP by UV/micro-aeration process
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Table 5 Parameters of kinetics models (pseudo first order)

under different intensity of UV radiation

uv )Iﬁﬁﬁ/‘uW'cm’z ky/min~! R?
151.3 0.0200 0.996 8
302.3 0.0311 0.999 3
451.2 0.0470 0.997 8
607.8 0.0553 0.998 5
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A
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P, Il 8 o RVE W H by KRR R
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Fey B VRS2 (100 185 DR 328 2 498K 5 A iy AR JEE 1 Y TR
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Fig.8 Effect of initial BP concentration on the degradation

of BP by UV/ micro-aeration process
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Table 6  Parameters of kinetics models (pseudo first order)

with different initial concentration

WA TE colpgeL™! ky/min~! R?
971 0.0338 0.9938
860 0.0369 0.9970
610 0.0482 0.999 2
416 0.067 8 0.990 8
280 0.058 8 0.998 1
189 0.0553 0.998 5
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pg/L)YG T A« OH AHX) BP 70 T EUR % , B4 BP
WPEIRG N, 787 K A% T 61 Al e OH A H 203,
BT BP IR BRI A, 1 A5 R FE IR YE L A (416 ~
971 pg/L), KEAG BP W L IR 1Y I3 80T 540 6 id i
R B, HAEEW T BP PR AR SR .
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THCREEK, pH 3.33 I, BP [ B At Jd 2 0k 31 fe K AH
pH 4.70 ~ 8.16 & H N UV/IIE X BP PR E %48
i, 7F pH 6.86 I BP [ B fif s K Ik .
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Table 7 Parameters of kinetics models (pseudo first order)

under different pH

WG pH A ky/min ™! R?
2.77 0.0328 0.9972
3.33 0.047 6 0.9920
4.01 0.0370 0.996 1
4.70 0.019 1 0.9947
5.81 0.017 1 0.9859
6.86 0.0168 0.994 1
8.16 0.0225 0.9922

In(c/co)

9 pH X UV/IESPERER BP RIS
Fig.9 Effect of pH value on the degradation of

BP by UV/ micro-aeration process
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