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Feasibility of 3BER-S Process for the Deep Denitrification in Synch with the

Removal of PAEs from Reclaimed Water
XU Peng-cheng'*, HAO Rui-xia'", ZHANG Ya', WANG Dong-yue' , ZHONG Li-yan' , XU Hao-dan'

(1. Key Laboratory of Beijing for Water Quality Science and Water Environment Recovery Engineering, College of Architecture and
Civil Engineering, Beijing University of Technology, Beijing 100124, China; 2. Beijing Capital Planning and Design Engineering
Consulting Corporation, Beijing 100045, China)

Abstract: In order to investigate the feasibility of deep denitrification and simultaneous removing phthalate esters ( PAEs) in the
process of reclaimed water treatment uses three-dimensional biofilm-electrode reactor coupled with sulfur autotrophic deep denitrification
technology (3BER-S), the technological characteristics and mechanisms were analyzed based on determining the static adsorption
capacity of biofilm cultured active carbon fillers in 3BER-S reactor together with the operation results of dynamic denitrification and
simultaneous PAEs removing. The results showed that the average adsorption rates of DBP, DEHP were 85. 84% and 97.12% in the
biofilm cultured active carbon fillers, the equilibrium adsorption capacities were 0. 142 6 mg-g~" and 0. 162 mg-g~"and the time spans
of reaching adsorption saturation were 120 min and 60 min, respectively; The existence of PAEs had no obvious effect on
denitrification, the reactor effluent concentration of TN was in range of 1-2 mg-L™" before and after the addition of PAEs, and the
average removal rate of TN reached above 94% ; 3BER-S denitrification system showed significant ability in removing PAEs, leading to
effluent concentrations of DBP and DEHP of no more than 6 pg-L ™" with removal rates of above 96% ; this was due to the synergistic
effect of absorption, biodegradation and electrochemistry. After treatment with 3BER-S technology, DBP and DEHP in simulative
municipal secondary effluent met the regulated limitation of The Reuse of Urban Recycling Water Quality Standard for Groundwater
Recharge (GB/T 19772-2005).

Key words :reclaimed water; deep denitrification; PAEs; absorption; biodegradation
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Table 1  Experimental stage and influent conditions

BBz NO; -N TOC TOC: TN: TP DBP DEHP

i Bt — T, ¢, (DBP) =0 pg-L~! ¢, (DEHP) =0 pg-L.7!
T - (DBP) =100 pg-L~' ;, (DEHP) =50 pg-L~!

e . 35mg-l”! 45 mgeL”! 12001000 @ (PBP) e @ ) =50 pe .

BBt — T, ¢, (DBP) =300 pg-L ¢, (DEHP) =100 pg-L
Ty, ¢5(DBP) =600 pg-L~! ¢; (DEHP) =200 pg-L~!
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Table 2 Water quality testing items and methods
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Fig. 2 Physical adsorption of DEHP and DBP by inactivated biofilm activated carbon
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Fig. 3 Effluent concentrations and removal rates of TN, NO; -N, and TOC
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Fig. 4 Effluent concentrations and removal rates of DEHP and DBP
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