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Combined Process of DNBF-O;-GAC for Nltrogen and Phosphorusf and
Metabolite Advanced Remoyal [ . o P 4

ZHONG Li- yan'2y HAO Rui-xia' " WANG Wel dor}g WAN Jing-j Jlng, 5 ZHU Xiao- x1a

(1. Key Ldbordtory of Beljlng for Water Quzj,hty Sﬁ}p‘ﬂue.ﬂénd Water Environment Rewvery Ey.glne'erlng, College of Archltectural
Engineering, Bt“ljl'hg Unlverslty of Techpélogy” Bel]mv ],90124 China; 2. Hu1zh0u City, Huayu. Water Resources and Hydropowér
Engineering Survey dnd Design Co. , Ltd. Hulzhou 516003, China) I

Abstract ; To improve. the quality of the talhngs water from'a wastewater treatment plant (WWTP) , a denitrification biofilter (DNBF)

with/@ compomte fillek composed of a new slow- releage organic- carbon source (SOC-F) , sponge iron, and activated carbon was tested.
Studies were  condiicted in'the combined process of “PNBF=0, 4 _G-}(C to explore the efficiency of the advanced removal of nitrogen,
phosphdrug Iand‘micrpbial metabolite by using synthetic effluent made from running water and chemicals. Corresponding comparative
studies were conducted by using the secondary effluent from the WWTP. The microbial population structure in the biofilm of the
denitrification biofilter was analyzed by adopting MiSeq high-throughput sequencing technologies. The results indicated that the
combination process achieved high efficiency removal of nitrogen, phosphorus, and microbial metabolite. The average removal rate of
NO; -N in the simulated and actual water period reached 88. 87% and 79.99% , respectively; the average removal rate of TP reached
87.67% and 65.51% , respectively; and the average removal rate of UV, reached 45.51% and 49.23% , respectively. Each
processing unit had different functions. The changes in NO; -N, TN, TP, and TFe mainly occurred in the denitrification biofilter, and
the removal of UV,, and the change in the three-dimensional fluorescence intensity mainly occurred in the ozone-activated carbon
reactor. The cluster analysis at the genus level indicated that the denitrification system had sulfur autotrophic denitrifying bacteria and
heterotrophic denitrifying bacteria. Sulfur autotrophic denitrification increased obviously in the actual water period when relatively lack
of carbon sources, and the proportion of Thiobacillus increased from 7. 44% to 29. 62% . The complementary effect of sulfur autotrophic
denitrification and heterotrophic denitrification had extended the use of the new slow-release carbon source.

Key words: effluent; carbon filter; simultaneous removal of nitrogen and phosphorus; microbial metabolite; high-throughput

sequencing technologies
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Fig. 3 Effect of nitrogen and phosphorus removal in the denitrification biofilter

YA ERACR (Z 2R LI 4) . HIPE 4 ], Bl SR A B S, UV, B

—— S L1 F WS SRR 6 gL

ot UV I, UV 0 S5 50 499% BRI R SL B

1% e UV BB R B, 8, 5L

T} 0% el OB WEABCREI 6 meel AT L ik

= A T

= 7 it H K.

2 oo = |n® 2.2 WA TERBBERE BB

—— B TR
o — lo SYRIPEEE T LA T LA B AN S b K 7]
e SR SRR B B I = R AR I AV T
SLAE it /mg L™

E4 AEREBMEI UV, HLEHR
Fig. 4 Treatment efficiency of different ozone

dosages on UV,s, removal

HET LIRS Tt K (AN 5) K A AR A .
DL K RIS B FE 7K B B v R 7 1) 22 A7
w6 frs.



14

ST

DNBF-0,-GAC #H & L2 R I bk Al S A 7 )

251

I B4 I

kit e

I11

S v RS v

R

| mR | W

5 DNBF-O;-GAC A& T ZiRERIESR

Fig. 5 Sampling points in the combined process of DNBF-O;-GAC along the process path

() NOSNRITN —o— R

—a— PR A
30 | —o— B AR A
—a— LR A

HERRA K mg L

ﬂammeFe
N %FRRAKTFe

et mg L7

—a— PRRREK UV

—o— HBUHALKUV2ss

UVasglem™

I Il 1 Iv v
&Y
6 ERKRELER

Fig. 6 Variation of water quality along the process path
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