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Effectiveness of Macroporous Adsorption Resin for the Removal of Phenolic

Environmental Hormones in Drinking Water
DU Meng', ZHANG Min®, LI Zong-chao’, WANG Wen-li*, LIU Qing-wei’
(1. Water Quality Monitoring Center, Beijing Waterworks Group Co. Lid., Beijing 100012,
China; 2. School of Pharmacy, Linyi University, Linyt 276000, China)

Abstract ; The effectiveness of macroporous adsorption resin for the removal of phenolic
environmental hormones in drinking water was investigated. Three environmental hormones, namely
m-cresol, 2 ,4-dichlorophenol and 2,4 ,6-trichlorophenol were chosen as the adsorbates, and the LX-T28
macroporous resin with the largest adsorption capacity was selected. Adsorption properties of three
phenolic environmental hormones on LX-T28 were systematically explored by kinetic models. The results
of adsorption kinetics indicated that the adsorption process of three phenolic environmental hormones on
LX-T28 belonged to the quick adsorption type, and pseudo-second-order kinetic model could fit the
experimental data well. The parameters which affected the removal efficiency of phenolic environmental
hormones were optimized, and the optimum process conditions were obtained as follows: sample volume
of 300 BV ( bed volume) with phenolic compounds concentration of 5 pwg/ml, pH of 7.24, temperature
of 35 °C, flow velocity of 6 BV/h, and 95% ethanol volume of 9 BV with desorption flow velocity of 4
BV/h. Under the optimal conditions, the removal efficiencies of m-cresol, 2, 4-dichlorophenol and
2,4 ,6-trichlorophenol were 76.9% , 88.1% and 89.7% , respectively.
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Fig. 1 Adsorption capacity of phenolic environmental hormones
in simulated water samples on different MAR
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Fig.2  Effect of pH value on adsorption of phenolic

environmental hormones on .X-T28
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Fig.3  Effect of temperature on adsorption of phenolic
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environmental hormones on LX-T28
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Tab.2  Desorption rate of m-cresol, 2 ,4-dichlorophenol

and 2,4 ,6-trichlorophenol in different desorption solutions

%
RS H B 2,4 - —GURB | 2,4,6 - =S0FRM
0.03 mol/L BfR4H |21. 17 13.50 31.28
FH i 14.49 15.46 24.73
L 20.25 53.48 31.38
ToK 86.63 92.28 93.95
95% Z, i 84.69 89.68 92.21
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Fig. 5

Adsorption kinetic curves of phenolic environmental

hormones on LX-T28
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Tab.3  Adsorption kinetic parameters of m-cresol, 2 ,4-dichlorophenol and 2,4 ,6-trichlorophenol on LX-T28

FEEAY 2 (1] FFY Py 2,4 - ZFXKM 2,4,6 - =AW

" I ke, /min "' 5.9x107° 3.8x107° 4.0x107°
L L R 0.9220 0.778 5 0.959 0

PR ky/(g-mg™ - min™") 2.23%x107° 9.25x107* 1.75x107°
=B n PR R 0.999 2 0.980 5 0.992 3
N 0.198 3 -2.65x1072 0.135 4

Boyd Zfj 1 AE#) B/min "' 6.6x107° 3.7x107° 3.9%x107°
R’ 0.973 3 0.772 4 0.959 8

o/(mg+g™' ~min") 2.6x1077 7.87x107° 1.34 %1072

Elovich 3l f7 2445 51 B/ (mg - g™ 11.52 9.15 8.91

R 0.958 5 0.957 1 0.953 7
C/(mg-g ") 0.1853 0.057 6 0.119 2

YRR TN/ G A k,/(mg+g™" + min %) 9.8x107° 1.32 x10 72 1.34 x10 77
R 0.824 2 0.948 4 0.9225
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Fig.6 Leakage curves of three phenolic environmental

hormones adsorbed by LX-T28

H1 &6 AT, ] FH Y A A5k 200 BV B 46
IR ,300 BV B i fn ;2,4 - —SEARB7E I
FEHEA 250 BV B FF 4 it , 450 BV 2k 21 0% B4
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