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Effects of Gas/Water Ratio on the Characteristics of Nltrogen Removal and the

Microbial Communlty in Post Solld -Phase Demtrlficatlon Bloﬁlter Process ~

ZHANG Qian', JI Fang-ying’, FU Xu+ fa.ng F. CH@EN Qing-kong’ ( i v

(1. Schoal of Chemloal Fngineering, Chongq‘fhg Ung'(}';*rsrty of Technology, Chongqlng 400054 J' Chlna 2. Key Laboratory.-of Three
Gorges Reservolr"chlons Eco- Envmmment Mlmstry of Educatlon Chongqing Unlv?sny, Choﬂ&qlng 400045, Chinasu3. School of
River and Ocean Engineering, Chongqing Jlaot@ng Unlvef%lty, Chongqing 400074, China) =
Abstract Jo solve the problems of high- eneréy consumption, Lomplex processes, and low nitrogen removal efficiency in the currently
avallﬂ)le low carbon sourcepwastewater treatmerit prdcggsey, a novq], coagulation sedimentation/post solid-phase denitrification biofilter
prooes% ( CS=BAF- “SPDB) “was proposed. Theéffect of gas/ water"ratlo on nitrogen removal efficiency of the CS-BAF-SPDB was studied.
The changes in the microbial community structure along the varying gas/water ratio were investigated, and the functional bacteria were
identified using polymerase chain reaction-denaturing gradient gel electrophoresis (PCR-DGGE). The results showed that, to realize
favorable nitrifying and denitrifying performance simultaneously in the BAF-SPDB unit, the gas/water ratio of the BAF should be set at
4:1. In addition, the influence of the macro operational parameters on the performance of the BAF and SPDB had a direct relationship
with the dynamic changes in the micro microbial community. The influence of gas/water ratio on nitrification performance in the BAF
was mainly embodied in the changes of composition, amount, and activity of ammonia-oxidizing bacteria Candidatus and Nitrospira
defluvii and nitrite-oxidizing bacteria Nitrosomonas sp. Nm47, whereas that on denitrification performance in the SPDB was mainly
embodied in the changes of composition and amount of solid carbon substrate degrading denitrifying bacteria Pseudomonas sp. and
Myxobacterium AT3-03 and heterotrophic denitrifying bacteria Dechloromonas agitate, Comamonas granuli, and Rubrivivax gelatinosus.

Key words : post solid-phase denitrification; gas/water ratio; solid carbon source; PCR-DGGE; microbial community

AR SR BT AR TRV K IR A Lyt BooRyIE SRR W] R AR T K i s A L
P BT KA BT R IE B AT A AR HEECH R — Wk R RS A B R A4 T B4 R (RTIBIESE &
RAVWRE. an, REAMRIEGRINAE G ERE 3BAF M9 IE C: N 30 1) SR i1k g
T 22 B BN V5 G W 1 REAE 1Ry , (A ML A far AR ( BAF) s A AR I 15 /K s AL AR, B AT DAARIE A=
fift SO N TS VR BRI LA i R R 2 A )

T ARG AR T — Ao 8 AR EETIIE/ IS S s BEEe: 2012-12-10; fE3THEA: 2018-01-09
4 2 T Ak b T2 ( CS-BAF-SPDB) FH {15 6% EE£WH: Eﬁéﬁﬁaiﬁﬁ)ﬁ(swososs) i PRBE TR 2R
TSR R, % T IS T, w7 g FEEA %;;Tu;p%%é ) % &%ﬂjﬁﬁ ffﬂgqiiff;gggﬁ;k

HEALAR B (CS) |, BEZR M T 3K SS X Ja 224 W gt com



3298 AN 5%

Fl 39 &

A,
=

Yie, AT LAsBE G0 5 U8 220K TR . 1 AR SR £k g
th ( SPDB ) SR FH [ 4% e Y524 25 A% 8 114 SRR RV A4 flk
T, AR AR i 1 S A Xt R K i R A8 A 51, T LA
G TR AR TR TE A B2 I TERIS R, S S
ik A= W SRS AR B S A BRI [ BsF 0 T L 4
PR IR 2 BB AT A = A KA AL S
PR, I B, W 0I5 2% O AR IR HL A
AR v AR ML B D A % B4 4 P 2 i (S 2
0.05% -d~") , AT fiff S fh O b P4 1 0 R e 1) S A
TR
K RS2 BAF-SPDB T 2 i ARG 1y —
AN EHEH RN SOK RN, U BAF H YAt A
564, AU K A AR, [T 5 2 00
fid AL P RS E RO IR £ s UK IR R, —Jr &
Y5 R BE AR, [FIN BAF M7k rb i 25 A i i 4EL ik
JEE A 2 %o 1 A 2 A A 30t v ) Gl AR B B I —
*1

Table 1  Physical-chemigal-properties of clay ceramsite and polycaprolactone
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Fig. 2 Influence of gas/water ratio on nitrification, denitrification and total nitrogen removal efficiency of the CS-BAF-SPDB process
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Table 2 Analysis results of DGGE gel bands recovery sequences from the BAF

Fli > AR{ATE HRT ARLEE/ % Ui S
Bandl Labilithrix luteola NR_126182 98 Proteobacteria Labilithrix
Band2 Uncultured bacterium KC797661 99 Bacteria; environmental samples
Band3 Dechloromonas agitata KF800710 98 Proteobacteria Dechloromonas
Band4 Lactococcus sp. R. M17 HG937722 100 Firmicutes Lactococcus
Band5 Rubrivivax gelatinosus KF911343 99 Proteobacteria Rubrivivax
Band6 Gracilibacteria bacterium oral taxon 872 JX294353 98 Bacteria; Gracilibacteria
Band7 Pseudomonas sp. KP711533 100 Proteobacteria Pseudomonas
Band8 Nitrosomonas sp. Nm47 AY123810 95 Proteobacteria Nitrosomonas
Band9 Acinetobacter calcoaceticus KR856228 100 Proteobacteria Acinetobacter
Band10 Candidatus Nitrospira defluvii NR_074700 99 Nitrospirae Nitrospira
Bandl11 Enterobacter aerogenes KM503147 99 Proteobacteria Enterobacter
Band12 Acinetobacter sp. KJ016043 100 Proteobacteria Acinetobacter
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Table 3 Analysis results of DGGE gel bands recovery sequences from the SPDB

A ML HRT AL/ % S
Bandl Dechloromonas agitata KF800710 98 Proteobacteria Dechloromonas
Band2 Olavius tlvae associated proteobacterium AM233527 93 Proteobacteria Deltaproteobacteria
Band3 Myxobacterium AT3-03 AB246770 96 Proteobacteria Myxococcales
Band4 Pseudomonas sp. KP711533 100 Proteobacteria Pseudomonas
Band5 Nitrosomonas sp. Nm47 AY123810 95 Proteobacteria Nitrosomonas
Band6 Uncultured bacterium FJ440540 100 Bacteria environmental samples
Band7 Acinetobacter calcoaceticus KR856228 100 Proteobacteria Acinetobacter
Band8 Comamonas granuli NR_114013 98 Proteobacteria Comamonas
Band9 Uncultured Bacteroidetes bacterium GQ354965 99 Proteobacteria Acinetobacter
Band10 Acinetobacter sp. KP836252 100 Proteobacteria Acinetobacter
Bandl1 Enterobacter aerogenes KM503147 99 Proteobacteria Enterobacter
Band12 Acinetobacter sp. KJ016043 100 Proteobacteria Acinetobacter
Band13 Rubrivivax gelatinosus NR_074794 99 Proteobacteria Rubrivivax
Band14 Bacillus sp. KT452789 100 Firmicutes Bacillus
Band15 Thiobacillus aquaesulis LN794608 99 Proteobacteria Thiobacillus
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Fig. 4 Phylogenetic tree showing the microbial community

of the BAF biofilm based on 16S rDNA sequencing
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