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Microbiological Characteristics of a Post Solid-Phase Denitrification Biofilter

Process |
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Abstract: To solve the problems of high enérgy constuhption, complex process, and low nitfogen removal efficiency of the cdrrenﬂy
available low carbon séurce wastewater treatment progesses & novel coagulation bedlmentatlon/ post sqhd phase denitrification biofilter
process=was propos.ed Domestic wastewater witht low carl!lon o nltrogen ratio was treated The changes in the microbial commumty
struéture jalong {He biofilters were studied and” hie s fqﬂ‘{tlon‘ﬁl bacteria were identified/ using the ﬁ)lymera%e chain reaction denaturlng
gradrent gel elec;rophoresls ( PCR-DGGE). Thé restilts’ ‘shewed that the microbial -diversity and tichness of the mlcroorgdmsms
increased' from the bottom to the top along the mtnflcatlon fllter while in the denltrlflca{l‘on filter tHere parameters increased flrstly and
then.decreased from the bottom to the top alon, “the (’yhn(ller A bigger population|of nltrlfylng and denitrifying bacteria was obsefVed at
the to and' the middle of the nitrification and defitrification biofilter, | respectively. Moreover, Nitrosomonas sp. Nm47 and Candidatus
Nitrospira *'Ideﬂuviijwere the preédominant nitrifying bactetia in .t}re".llijriﬁcation biofilter, and Myxobacteria and Rubrivivas gelatinosus were
the predominant'denitrifying bacteria in the solid-phase denitfification biofilter.

Key Words;post solid-phase denitrification; biological filter; solid carbon source; PCR-DGGE; microbial community

SURCES/ N A1 R SRR Y e F: I TR iR A iU ]
e BTSRRI (4 IE B AT AR AR RO R — &

LRGBS AT AR AR 5 > Btk T2 AESS
MR E B T SR T R S 20, (RIZ T 20

H A TE) . G0 oA e A Ml ) 5 TR v 19 1] 3 L 3 B
ZBREANE TS YT RERE = | A BIL G Ay AR I8 A S
A TGV IR LA R R SCR 22 55 . oy 1 4
R ARBR I TS K IR BROR, DFFEN BRI T & i
i, FLAEEHEAR 58 120 DA 3 o R BA ik I,
THRIUTHE . SR Bt K T2 M35 Ve K fig 4 A
FIHG B R Ak 2 BF & R e R T
0O R AR AR Wy R Ak X B R A 7 oR e, e
fi £k &t Ak F IR | & A fb B i, Sharon-
ANAMMOX | Canon fil Oland L. Z;5%. {H 2, Xebik
it A i e R A 5 ) AT ) [] B S5 1 AT 3 g i) A

it ?ﬂ?ﬂ?fﬁﬂ"]ﬁl‘(ﬁi%ﬁ%TﬁﬁEP@M%YE\E’J
TCRARFE, (HIE R G H U A A AR5 Ve iy G M LA

BT AL — B & — 1 XE@T; Sharon Al Oland T.7;
(I AT A AN BRI P Ve A 4. il L e AR B PR
il T TR R R 5 DA SR A T B Al R SR AR
PRIME, I HLH TR B 0 AR TG, ok PR G 2EK
w2 SEARMER B TR R Y ZOR. B2 T, AW
P& T — o Y B TR BETL U/ JS AR SR 1k

I TARBRIE S K R A AL B % TR AE
Tl 7 — AR B, BEZE Al 1 b KA T kL

s BHEA: 2017-09-06; 1!5‘1TEIQE 2017-10-16

BSWE, Tk 4k 2 9k 5 1 (R R4 817 & 0
(C%t(20155hm§zlzx20003) R T R2=F s sh i |
(20167ZD31)

EERST: KT (1986 ~ ), B, WLBFscA, PN, EZHTI7
RS YA ) B &&/f\ E-mail; zhangqianswu2005 @
163. com



1764 2N 5%

B 39 %

(SS) X J £ A= Wy 9% BT A 35 ZE R )L, [m] A
i 1 kK HR A ML X s AR U R R A AR G A
il 5 SR FH 1 1R s 5 AR B A G 1 SR AR R R ik R
AT U AR L, [ AR U8 A9 e e T, HoAR &
FEKMR R, A A Y B 7E R A g
PR, DRI, A B R AS A AT sk A YA e 15
PR EAE T M TCROH AR, & S fes 1ok A )
AL SR HLAR B, [ Bkt T LAk 80 A Bk V5 45
ik B | S K A HLY R B i ) L O L, A
B IE 5 3 B A sk L AR v A ML 3 B A A
1 i FH 5 (BT 289 0. 05% -d '), WT
i S A A D8 Tt AR RS2 1 R AR R, 34,
[P A i VR SEDRE B S VR 3, ol T AT A A A R
Yo, WO WER, BRI, SR ERENE)1ER
A JEORH — UM S, AR ) USRS

PG AR 2 5y e, 22 2o B SR AL A0 Tt T LA
LI AR A B IR R
APREHRTIANIFE T T 2R Sg ol Szt
B T2 ARCR IS0, TR EEA b, ARBF50R
PR & M B X Sz -8 P 6 B O I HL Uk ( PCR-
DGGE) £, Hf T e TOLARAF T L2 A ik
MBI Sl A DO R PR S A A A A AL, I X AR I 4
RIBERPEAT 1742, I T 200405 sOni bl il
R0 e o e SRS S
1 #¥5FZ%
L1 Esk
O AR (PCL) FIZ L Bk 531 p R YIDE A A

Sl AT BRZS R AT PE 3 2 =3 fi R A BR A W 42
b, PIRREDR A BALPE BUINER 1 PR,

F1 HimAMEDNENELER

&

Table 1 Physicochemical properties of clay ceramsitefand PCL | \ =7
> s HIE [ i i
kAT o SE [ il o MR Tl
&7 /g-mL /mm ‘ 1 /mm Fa
Bk R PP-B 3.0 i 1.67 4:6 ~ by — /g
RN #1400C /B € L~ 08 TER 4 4 140 060_ 4
- ¥ ’.-"- J

Ltk A by s B Kb AR
VKL IR T p (O ) 148
185-g:L "', p (&%) 26.7 ~56.8 hat L Y p (&

H)P8.6 1~ 70. 2 mg-L3', p (IR FEK)[ 140,0
| 7 K R i
152.5 mgelL 3. AEIKE R R oh, SRy PORES K AT

FORES L W R SR B, AL BRI B TR
R SOk B R K 2R T A AR
R .

i e 208 b RS2 A 108 sl %) 32 A e -l B |
PRI AN 5 K AL BT A2/0 T 25 Hb I 48 0 it 4
W, VSR I 4.2 g L7 A5, 6 g- L7
1.2 5k

J B AR S A Al it T2 3 TR R DL
il A 208 3l 0 [ 4 S i At 2L Bl Db = ACR A
VLI ES SV, HgMtnE 1 s, IR ERb AT
VENB AT 10 L, UiyEm s oAb 1 ANEEE D
(C) 5 BEAEYUEM A EAE S BN 175 em, WAEN
8 cm, UEAEPNIETE A IER R B Rk, SR R
87 cm, MIKFG)Z IO £ Ok 0 H6 4L 4 A EHURE
(B1, B2, B3 il B4) ; [EAH A 1L 38 it A 8 AT o2
H130 em, MRN8 em, JEAENIEFTRIER R
PTG, SELFERYE N 27 em, MORFE)Z THHE 3 Ok

w3 /R 1 (D1 D2 B D3 ) . MRt
A T 0 T A7 S B R AR BY) )
M40 L3 2 4. T LK o bk i i o 2 52 B
1002]) FEdfill. BES APk iy 25 R ALEE R, #FRE
A AR B TR AR TR IR AU A
HEK KA L P 1 T
1.3 piavisdt 5k

T ARG AR 1 de e T4 T i skia
11, BARMIETTSH0N JREEIPE 2 min, 181 12
min, JLVEMERE 15 min, HALIEM KR A N
301, RUKEE A 401, RELERRTE 28°C = 1°C, ik
08 b T 361 A 2 i Ak it B9 HRT 43518 3.5 Fl 1.5
h RN 16 d 2247, RS KBS R
Ve, KRR R 15 min. EAE THAHET, &
FES R HAOK R W3R 2. fE RS R B 170, AR
[vi) B S B A AT A 0 I 11 Wl o R [ A e V2 SR
R 5 e R AR IR s, RdmdEikl, &
SR DIEW, DUREY R E YRR S, - 20°C £
1. 5y BUELA 52 H A 0 L %) g e R ] 4 VR SELRE
oI | KRNI S T4 3RS AR PR R 4 L B
(Quanta 200 FEG, Holland) T M £ i A= ¥ 1 i WL
.



4 1 R4 5 R R AR T2 TR R A R v 1765
=
D
= B4 B
P 8 el
= B3
PCLELE D
= B2 \ —=D3
rD1 preianle
f il [ T‘.K = D2
- — _
A A R W B o1
it 15
ik U L > K
A kit Tty g ﬁﬁftﬂ.‘v‘iflﬂr bR R
25 b‘u‘tllikrihﬁ -
%
cownon A
Bl AREETE J =
Fig. 1 Schemﬁhc diagram of the experimental devi(;e ' e F o
| ' a4 |
Py ¥
R2 BERAMHAKE | o~ NN Y 4
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B A& " 201 Ls/f ;332 55 &, o397 30.6
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D1y 0.15 1975 =219 31.5 2.20 8.8
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1.4 DNA [42HURI PCR 471 RY.
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2H DNA. DARESL L ZH DNA SRR | SR FH 40 w38
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J51. PCR 4/ ##1A& % (50 wL) #:10 x PCR buffer 5
pL; dNTP (2.5 mmol-L™") 3.2 uL; rTag (5
U-pl™')0.4 pL; GC-338F (20 mmol-L™") 1 plL;
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£ 0.75 mL, % 500 mL) 4 {4 15 min; Milli-Q
4HKIEHVE . 20 s 12 min £ —WK; O (AN
7.5 g.37% H#E2.5 mL, % 500 mL) B4 5 ~7
min; G AL IER (LB 50 mL, VKESER 2.5 mL,
FEZ 500 mL) 21k K. G sEHE 7 Gel-Doc2000
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Table 5 Similarity analysis of the bacterial community I I D3
along the nitrification biofilter/ %
B1 B2 B3 B4
Bl 100 44.8 36.9 30. 1 0.53
B2 44.8 100 52.1 34.7 D2
B3 36.9 52.1 100 54.3
B4 30.1 34.7 54.3 100
0.71
0.38 0.50 0.60 0.70 0.80 0.90 1.00
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0.45 Fig. 4 UPGMA clusters analysis of the DGGE profiles
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Fig. 3 UPGMA clusters analysis of the DGGE profiles_
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Table 6  Similarity analysis of the bacterial community

along the denitrification biofilter/ %

D1 D2 D3
D1 100 71 59.5
D2 71 100 47.5
D3 59.5 47.5 100
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Table 7 Results ofsDGGE-gel bands recovery sequence analysis 1 ' -
SRS M 7k X ZRES " &
Band1 Labilithrix luteola NR_126182 - 98 Proteobacteria Labilithrix s
!3_and2 unpdi.tured bacterium [ ; L ___ISG797661 ; 99 J "'Bacteuriat environmental samples*# i
“..“"Ban(.B ..._.ﬂechlloromonas agitata /8 ‘f A'-;._,‘.-"' KF800710 Y . 98 g;-otqo};ia(:leria Dechlorom?nas ‘.
" Bandd 7 _Laciocgecus sp. R.M17 T = /TTHG93TT22 /100 ‘irmicutes Lactococcus -
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Barlldlll uncultured bacterium FJ229147 96 Bacteria environmental samples
Band12 uncultured bacterium JX040359 100 Bacteria environmental samples
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Band14 uncultured bacterium FJ440540 100 Bacteria environmental samples
Bandl15 Comamonas granuli NR_114013. 1 98 Proteobacteria Comamonas
Band16 uncultured Bacteroidetes bacterium GQ354965 99 Bacteria Bacteroidetes
Band17 Candidatus Nitrospira defluvii NR_074700. 1 99 Nitrospirae Nitrospira
Band18 Rubrivivax gelatinosus NR_074794. 1 99 Proteobacteria Rubrivivax
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Fig. 6 SEM photos of the biofilm coating the surfaces of the carriers in the biofilters
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