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Wi & B T e R e s AL IR i 4 ACF-BAF T°Z
Kb B S 18 TR RE S A A A R

X B, AE KT, KT R, R, FRA, B E TR, AT
BARE B TR RFETRIRIRIE 2R, AR 610225

W E EWERRE—-MEEAEME ON EK, G T2 ESEK . BITEBAE . fEFEE . BAE
F b HBRBE R 22 0 AHF ST DL P 2% £F 4 (activated carbon fiber, ACF) {E A Bt <, 4= #) 8 ¥t (biological aerated filter,
BAF) U RE, B e B A REE e, 78R 40 (DO=(0.6 £ 0.1) mg-L™") 44~ , il i gt 28 ¥ /K NH,-N Jii
R B R 7 NFE 100 d YRR B T AR 38U 3 VA WA A ) TR A ACF-BAF, o L 580 A= 49 0 i 4 1l 0 ) i 11 005
HEAT T AR, R T AR B AL . 25 R, ACP-BAF Ji 8 2 J5 19 NH,-N. TN, TP fl COD -3
EBEHRA ] H 61.03% . 51.87%. 52.58% Fl 7711%, FXF & . B A9 25 B 6715 43 314 0.143 0 kg-(m*-d)™' i1 0.009 3
kg(m*d)', ¥WRBEGTEE T L LA T Z . A NH,-N, TP fil COD M KR BT H —H3h ¥,
TN LB BTG s 1= R, wimm )P 45 1R, PR 378 W 1) ACF-BAF I & 48 i A7 78 (1 5 it
A PBRBETIREM K W B H Candidatus_ Brocadia(2.22%). X5 AL B norank f NS9_marine_group(4.02%). Acinetobacter
(8.34%) FNB& Wk B Micropruina (6:09%), norank_f_ PHOS-HE36(2.36%). ACF-BAF % 4t i Jit &3 72 UL IR & & & AL Al
b E hE, BRI RN AR . ¥ ACF-BAF T2 MW H T LR E BB, v )5 8 I 52
e R R 20 W R B il , 19 24 Ja B A AR

KHBIR HGIBW; WYL (ACF); BRS/EW IR (BAF); AWakte; [ WA BRTE; ARt

FRIGHI R R IEG TR S/ RBAIY . B BEEEFRYE, A ARMUA SR, 2x)
Jil Bl A= 5 PR 3 A U RN T B S KB R WA A B 7 R IR SRR B AL B, (B R AR 8
IREZBR ALY, AREARERH P WA, BSEERY, N, B2HEREEE2HN N mEAR
(NH,"-N=400 mg-L™) . ik & Lk (C/N<3) B9 4E & B, 5 58 09 i Ak B il £k T2 76 51 X5 5 T8 W3 A
I, SR PGS Btk D58 118 75 3R TG ¥ A5 380 08 A 7 380l L B RO AR, R b2 3 R R R T 2 A 57
JI 8 T2 B T X A 7 T W B R AR AR SV S BRSR T IR 40%~70%, H L AEAE I Bl i (] 3
K, BT EEAE, REFERFERBESOR 22 55 6 i 07 R, 1 X 46 37 18 W Ak B4 v s 28000 260 R i AR
BRI 2K, FFARARBERE . SRCRIHT AL T 28 7E A B .

&S A W) I8 M (biological aerated filter, BAF) J& — A2 W B . 4801k Ak & = — 1R 1% 587 280 i A= g b
s BHEE: 2022-01-13; FAHHA: 2022-05-26
EEWB: TR R H ARG B & 5 H (2022-YF05-00811-SN);  PUJII 4 B4 3515 H (2021YFG0267); 2021 4F K2 4 A1l A1
W21 H (202110621050)
T—EL: X (1997—), B, B LKL, 815164626@qq.com; RBIEEE: 5k (1976 —), &, W+, #H#Z,
178920302@qq.com
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BN BN BP0 3 I R B L R S 1 F K S S W S 7B R A R % SRR AR R ST 7 ANIE - 5/ N a1
JErb o W PER D), (BAL SRR R AR I o AT 22 L R R W DD RE TR ) e A AR B 2 Ak ) il
UL, 8RR OC R E N A7 5 3 . 847 AR 1k S BRi5 8 o 16 1 Ik £4F 4k (activated carbon
fiber, ACF) HH A HLEF 4t mili Al . TEALHl & ming, B4Rk, HEA REFR AL & & &
FEa e« W B P AR S AT B i W B AR AR AR Y B 2 BAF 8O BRAE A UL RE LS Hh
WA AR R, K, kPR m L 5 BAF AR BEVERE , AWEIR A ] AE Py Ak
A, R IR A T e AR YA A BR B D REIR A e, 7ERLE R4 TS 8 ACF-BAF. Jf-i8
I HCE BRI AT V5 Y Wy L BR Bl 1 2E AL, 56 IS S TS TR R 2 R A AR A R S A W i
AT IR A PR BEAL LR T, ARWFIE S5 0l R #r & ACF-BAF T. AN B SEFR G R iR It 5% .

1 #MR57F%

1.1 BAF K EE

BAF 52802 % 0076 1 s o J2 I 2 th A AL Pl
HLBEBBIR . AN LS L, M HIZ 40% Mm\@ H =
BT 4 Ho) 03 5 2R 4 . 3o . oK 11 4% & Sl
SRR R E 7, A T — S P WA
B, DA LB 15 TR TR 3% 9 1 A 11 35 3 m*aem{
W, BEAR T — AN [R] g BE AR BEA 3 AN HURE L i v
1.2 RS RS Ak ] ok
 BAF BEF AT AR B Yok 1 AR o
F BT AR WAL AT 95 TR, R R g ST S

N 5 A BT 40%, TR A R T [ PR I vk
B (MLSS) 524 3 000 mg-L™',

S FH K B BRI B DX 3 K Y 55 5
SR I K R AR K B I T 7 AR TR 4 2 A B Beg A R T NH, N R B 0 O UK, RS TR
BOM BB 1345, FWmbafEcR S, KhiMaEoc®mAR” k. 01 gL
CuCl,-2H,0. 0.1 g'L"""ZnSO,-7H,0. 0.3 gL' FeCl,, 0.1 g'L" H,BO,, 0.1 g'L' CoCl,, 0.1 gL'
EDTA, BRI R 1 mL-L'. LA NaHCO, 48 fit s B, #£ /K COD 2y 343~409 mg'L™', NH,-NJy
302~479mg-L', NO,-N, NO,-N FITN 2354 0.5~1.0, 1.0~3.0 F1303~482mg-L"", TP }y20~37mg-L",
TSS 4 3~10 mg-L-', pH 4 6.5~7.5,

1.3 RMFZEZETHN

S g I IR KR, IR N (30+1) C. R E R LRBEAN, EHREAE S
T, PLEA B, 5% DO M (0.6£0.1) mg-L™', #E/K C/N N 0.8~1.0, % HF =7 7k 4
Jr Ak T v, BRBAT 2R, B E RN 50%, 1 A stT I K 0.5 h, BE
K10 h, JL¥E 1L h, HEZK 0.5he FERM A S B A, 20 2 DB Bog 2 3 T k7K NH,'-N i ik
S50 TR B NH, =N 5 B 43 51 K 302~357 mg L' #l 431~479 mg-L™', i geiz T #i0a], 4565 14 d
R VKRG 107 AT 1 O e, IS5 Je Y SRT & E 0 14 d.

14 ShiEE

ARSI P AL 2E T A R (COD), & &l (NH,-N), Al & & (NO, -N), fili & & (NO,-N). & A
(TN). & (TP) 55 35 5% J I S i J7 w0 e U5 pH >k ] PHSJ-6L AU 48 2 pH i1 % ; DO >k H]
JPB-607A B fiff S AU 5 o

1 BAF REHRLEE
Fig. 1 Schematic diagram of BAF device
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1.5 EFRBEE R A

e A )RR A 4 IR A ShRTEE RS TR (0%), S5 1. 1By BLE T AR M (50 d A1 100 d) S #% 9
KIﬂ%ﬁhiﬂ@ﬁ#&ﬂ@i%ﬁ%%ﬂﬁ%ﬂﬁ{w AR (éﬁﬂﬁvj\:r 1%(50 d). 2%(100 d)). K JH DNA Bk
PEHORF & (250 R ) 38 B0 VR A A 1 DNAUS, I 19% Bt B 158 15 mieL o RS 00 JHC e o X Jof et o 0 5
A K 1 DNA 2% 2 g 2835 AR W B 25 BB PR Rk A7 & a5 o )5 51 4 o 338F(ACTCCTAC
GGGAGGCAG) #il 806R (GGACTACHVGGGTWTCTAAT)!", Xf H br k£ & f9 16S rRNA #F 417 PCR §”
B RSP G E B A3 R, PR A S R — R S A PCR X MR S 01 H 2% B BE B
8B L UK A T 2, PCR #7734 72 17 il QuantiFluorTM-ST 5 (8,7 5% & it 2 48 #E 47 M0 & £ I 7E Tlumina
Mlseq R . ffH I-sanger 4= #1158 = B8 43 M1 R SE (http://www.i-sanger.com/) X 15 A= 4 % [ ¥ %71
5B AT . R UPARSE 544, K5 97% i A AL Xt 1y 4 45 JE ik 4T OTU B 243071, FIH
UCHIME %% %4tk &4 . 5% JH RDP classifier % OTU {83 % 51 #6947 W A 25 i B 21,
1.6 BHHFHER

J e A5 15 e ) S BRad B A A%, T aE ik %/\TXTE,,«LEEPE’J% Z R AT R R
AR 2T R R AR W A K05 Y 1 2 o R AR P B R (=X (1)) AT R

_dp
= =k,p" 1
v=—gp Sk (1)

b v RIS YRR p TG Y R, mg L ¢ g SN ], by ke, SR BN R R 0 R R
Ve, &4
1.7 BiRPRBEINEEE A0 TE M E

il 7€ AnAOB. AOB. NOB. [ ik U Fl Bk 8 B 1) i P, B s B J5 1975 32 50 mL, I 5E
HMLSS, FfHE T 250 mL (AR A, A 100 mL ZEFR IR, PEATHE IS PE Sz 560 2 7 vk S
HEAR R B S PR sk AR SR (oY, il e AR A RS A AR 4 DO, 1R R [ K S Y g
S R W AR 12 h 9ARMR B, LB RAE ST RE B A 1G M . DA 2R an e 1 s

AnAOB. AOB. NOB. [ fif§fb. B #1 B i o 1 BREARBIEEEENERYE
T P R AR, N R kivo ke ke ky il ks iR Table 1 Test conditions for activity of functional bacteria for
= (2)~ﬁ 5) HATIE nitrogen and phosphorus removal
ki =~=C,/pAt ) - PR FEAR VR B/ (mg L)
He &
ky = —C,/pAt (3) ) NH,N NO,-N  NO;-N COD TP DO
ks = —Cg/pAl (4) AnAOB 120 160 0 0 0 0
AOB 140 0 0 0 0 1.0+0.1
k= ~Cdlphr ) NOB 0 120 0 0 0 1001
ko 7Cs/At ©) g 0 40 60 120 0  05:0.1
Ay . G Cy. C, M Cy 433 M N B[] BB 0 40 60 120 20  1.0%0.1

W TN, NH,“N., NO,-N., COD F1 TP f % 1k
i, mgLl'; ArRARIE]L, hy p RoRTSIRBIEWKE, gL
2 HFHRE5ITE
2.1 ACF-BAF BB BN R A, B R R R

1) NH,-N K¢ TN £ R0 o R ae g shad #rp, AR LRy sl 2 s . 725
BB (1~50 d), BEBY Bt NH,-N, TN%i’ﬂﬁiﬁﬁ%;‘éUﬂg02027kg-(m3-d)*1$n02037kg~(m3-d)*, i3
N #RIZATHT 7d, NH,'-N RBRREAC, A 42% £ 47, B NH,-N (3 25 B i F 40 15 18 P % 27 4 A
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—o— #/KNH;-N  —s— Hi/KNH;-N ] KBrE —o—KTN —=— HHiKTN [ LB
550 100 550 100
JLET AN EIL 5/ A L g I|§/\E"“ I B

500 BB I 160 500 BB - B 10
~ a0} W 20 450 | ooy p o]
a _ ~ i
5, o0r ]1 {70 & o 400 {70

N H = . 0

S, 350 WEQ FD:: HAAM RN H A 60 % %D 350 un:\:/ \I:I/I:.:'\;fI ?:3;"??:?‘33'; 160 §
% 300 JTTIH | FH % & ‘E 300 TN .."'\. T 50 B
Z 2s0f 17 50 2 2s0f " I
£ 200 ol 140 & E oo 0z
: . Z
2150 L 30 Z 150 130
4 o =

100 o 120 100 120

50 110 50 H 10

0 0 0 0
0 10 20 30 40 50 60 70 80 90 100 0 10 20 3040 50 60 70 80 90 100
AT a)/d iz rifa)/d
(a) NH;-Nfi 7Kkl B F KB (b) TNGE ke i B e e

2 NH,-N# TN EBERTE
Fig.2 Changes in NH,"-N and TN removal efficiency

F14) 2 6 46 B B A B P A ) A W e A S B o B A R IR A R BA BE LR NH,-N A 43 i e 4k
BRI, 7818 d I, WS REURL R E B AR, A NH,-N L BR3520E 78 60% LA
o RN #RiE4T 27 dJ5, BAF X NH,-N fl TN (9L BRCR B TRE, F I BRR 0508 71.91% Al
61.19%, V-2 H 7K & e 43 1) fy 94.82 mg- L7 Al 131.58 mg-L™', NH,-N. TN - 25 6 faf 50 51 by
0.131 9 kg-(m>d)™" 1 0.116 9 kg (m’-d)'c HHULAT UL, 3 Mo 2F 4 A uE LA B T RAE M E . BA
BT HE R PEBE

FESE T B B (51~100 d), 37K NH,-N BT ik B 48 T+ %8 431~479 mg-L™', TN JiT & ¥k & o 432~
482 mg-L™", NH,-N. TN {9310 #4354 0.272 1 kg (m*-d)™ #1 0.273 0 kg-(m*d)". T NH,"-N i
fr =, NH,-N FITN (9 25 B 3 AR R F2 B 00 T B, DU R BR2R 0 1 R 51.48% F1 40.80% ., B
TN A A PR B804 0 32 W O 1% R4, NHL,-N R TN i 2R R g 4R T 2808, R HOE S £ 5%
43 0h 61.03% F1 51.87%, P-X5 H /K 5t & € BE 24 175.21 mg-L™' F1 217.16 mg-L™', I Y NH,-N
TN S22 B 70 43 912 0.173 0 kg-(m*-d) ' H10.143 0 kg-(m*-d) ' 4B A, 4 v o Mk 32 9 NH,™-N
XA AT B E AR, ST RN A YA G LB R TR MR, RS ET R B, NH,-N v
IR TS S ARG NOSN LR HE R T, NO, -N FLZ (il H &k B TH Wi 30 ) 48 & Ak
(ammonia-oxidizing bacteria, AOB) H{f M. 24 AOB {fPE T MR, MR mARFFAAL, J WA N A%
0B 2 B il B 4 & % AL T8 (anaerobic ammonium oxidizing bacteria, AnAOB) f{ 76 P, X JIii
R G MR M 1 s U, (B BE A BN g N U P IR R AR Y, R G RGR B .
BRI, ARG o LI M e 21 4 A g DEORE B R 5 R I ol TR G A R T R A 0 1 PR
EESI

2) TP} COD L BR7ZEA 7 #r . &l 3 R RN #% ) sl id B v %) TP Fil COD i L BrPEfg . 7E55 1Y
B, TP M1 COD # /K FEHf7 faf 4 0.017 7 kg-(m*-d) ' #1 0.210 6 kg-(m*-d) ', W #5853 s, TP #YF1y
ZBRIRAUAT 43.74%, BLAT TP Y 25 bR 3L T 106 1k e 27 2 A b LA — 52 W BRI, A R 422 Rl
S A R DG B TR S B — s R TE M . B RN A R A R ARG, AR W R e A R i
JeE LB LB RN 60.04%, “FIIHIKBTEEE R 11.45mg- L™, P EERAM R 0.011 9kg (m’-d) .
J I # Ji B01 J5 % COD (1 25 B 1k e Bl B 1) 28 i B v, )5 B S BR A8 7 69.38% Z- 47, 7K COD -
YIE N 107.68 mg- L™, FIEBR A K 0.147 8 kg-(m-d) "o I TABFFE o K20 % % FH Y 2 1% RE B L
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—o— kTP —=— H/KTP [ k% —o— #E/KCOD —=— Hi/kCOD [] HEKER
45 100 500 100
I EL (5 100 450 I EL IR EL 90
400 | A0 oo ponctd 80
T 350 PRypeiorePonifonoond ] 170
. T P AN I
L s 2 300F ] Ho0 5
= = a0
o ¥ E 2s0f 50 %
8 3 i
3 a
& g ié'g 200 | 14 8
\E O 150 el H 30
= u Ry
100 | S 20
s0 | {10
0 0 0
0 10 20 30 40 50 60 70 80 90 100 0 10 20 3040 SO 60 70 80 90 100
BATHfA)/d BT
(a) TPHEHH K He B S 2B (b) CODE k¥ B ]z Je B

El3 TP COD LRI LE
Fig. 3 Changes in TP and COD removal efficiency

MR, VWAL T RARAKCE (0.6 mg L), HIBW & Z09 A WL B o 3 17 LR f e B, Bl ik
G, RETPREER, AR R AR I A PR T HLRON A A 1 B B A R ik
T K S Rl Ak B A7 SRS Ak i T AR AR SR A ML (LL COD ), R TFHEBR R, S LB, TP A
COD R R IGA AT A%, 20510 42.75% F1 64.33%, BE#H 2555 4 E . TP Fl COD (R HR IR % 4
7. JE R E T S COD S22 5%l 52.58% M1 77.11%, -2 Hi K BB 12.89 mg-L!
19144 mg- L™, FXEER 744514 0.009 3 kg-(m*-d)™" F1 0.188 2 kg-(m?*-d) ", NH,"-N Jii & ¥ & 1
PETF, RSN A N Y BRBE TR W) S AOB 38 AN [R) B2 BE 0 JBk 38, BRI T 0GP, AOB I 14 9 410 4l
WD T R IH AR, DAEORO a8 NI LR IR S SR G PR T, P COD 2 B 38 4k 47 78 8 s /K
S, T TP R BRAOCR 30— B EE R BRG] BV W v %) At 5 2% 1 o3 e B 338 im XoF Ak 2B 0 7 A A
VR AP R T B A R R B E WS N AR JS . RS TP Il COD Ay 2 B 1 B 4 7 12
Fro V5 gL WA far B4, RS B g PO I i AR S DR IH AR TR, RO A Ry B B R AR A B LA
HE T IRATE A B X COD By Kbk e 20 5 320 A W 09 R B VE R (75 COD e B R 28 T4 1 i Bt
JE IR o FI AT, RN 4 R B D IS RE S B b [R5 A L SRR Rk
22 SRMEBRIIOESH

K4 R P I a s G, &5 0 Kbl Bl & i 4k, 38 2 PG 4T R 2
B, Al LLE M, NH,-N (R’=0.998 9). TP (R*=0.968 9) £l COD (R*=0.990 5) fit) 2 [ i<t F2 e 41 — 2% )52 i
B 1R FR TN (R7=0.995 5) 1 L Br ot B8 06 — g sl S5 & %, 15 %] NH,-N. TN. TP #l
COD X} {25 B sl F125 05 FE 03 5 p=452.84¢ *%14 | p=1/(2.114 0x10 *#+2.204 4x107°), p=28.36¢ *="
F1 p7406.68¢ *1'*>, ¥E NH,'-N. TP Fl COD B9 2B iz F# v S b i 28 7E — o #2132 B)JiC ) it 1 Wk
B2, RIS Sy 2= I TN AR b 0 2 PR is 42 R B 35 IR A A A AL i i b i A
R FHARE Z 40T, HEM %) 2= A . NH,-N Al TN 76 A 5% b il 7K ot & vk B A
W, HHEh e R R 22 R AR, AR OB g R NH, N 1Y 2 BRI AR 32 2 R J AR A
1k Ak M R A A T B %4 NO,-N K N,, H AOB il AnAOB #k A = RIA0B ,  H: PR 7l
IR T TN (9 LBk R EARE IR A Z AL s e 72, b e N TR, IR
MiVAE A, A HA B U 7 FEL IR R 4R S A A R A A TR P R TN 252 [ R e e, T s 0 T e 94
BN, NO-NJFHRER, KRB ELENIRA A, HEREFREREC ., Rl WL, 7440
€IS ) JoT s VAR R 25 R R R B S R K o B ) AE A Y BB A B A M AL SO A N TS e ) A B
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Fig: 4 ~ Kinetic model curve of pollutants removal

B, HELE R, Pl % sh IS A
FON s s ARG AT O, g s AT R
hREE S, XTI A TR N B
HEE L,
2.3 WMEMMEER ST

D) ZHEEEEUT T S B RG TS EE
FEMEFEEL AN R 3 m o 3 DMHEAR I 35 R K
T 0.99, FIM w255 AT ACRAE S AR Y
H S . Ace. Chao. Shannon £ Simpson &
B PR AEA R AEY M 2R
JF, Ace. Chao. Shannon f8 %=, MACEY
FlvZ FE ME FE 5 BS80S, Simpson $5 £ 2
2 o 1719 Ace. Chao. Shannon f§ %% 35 & T 0%,
1Mj Simpson #8 WK F 0°, UiBHEEFI S, KW
i NP ) Z REE R T S TR R
2°HY Z RETE AN A EEAR T 1MEAT T 0%, Ui
Wit 2 AR, R ER A A W A A AR

®2 SRMERINFESH

Table 2 Kinetic model parameters of pollutants removal

.  RYE I — RN R
NEE L Y/E =
k, R? k, R k, R
NH,-N 258961 0.961 2 0.081 4 0.998 9 2.4922x10™* 0.982 1

N 23.369 5 0.906 4 0.071 0 0.9814 2.1140x10™* 0.995 5
TP 1.4723 0.8999 0.073 0 0.9689 3.120 0x10~ 0.930 4
COD 29.196 3 0.9457 0.114 5 0.990 5 4.2440x10™* 0.934 0

T3 SHMERE
Table 3 Diversity index table

Sampl  Ace Chao %  Shannon Simpson Sobs
e HEE R 1% i3 Bz R4

0" 292.81 302.03 99.86 2.04 0.25 243
¥ 43436 43546  99.79 3.23 0.11 356
2" 357.19 35587 99.87 2.98 0.15 312
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H, BRET R . H 2w TR 5 U8, U0 76 M s 25 4 2 1 5 1F 38 B i 9
K, w A R e i A K R

2) ACF-BAF J N 1R 2 i A= ) FBE L 53 T o DL 2% I8 Bhas AT B By, | i N B2 RIS 8 0F. 58
IR B AR A5 U8 VORISR 10 B B AR A 45 U 2R 1 2E P A 2 B AN 1] 5 7 o Patescibacteria B1 ] Ay 42 Fil
TSURHY 0.15% $2 712 19F01 2° Y 35.95% F11 32.61%(%] 5(a)). TAFTFIE ] (Bacteroidetes) 1 4 R £ P 4
T3 —PUHETETT, AR B o S Zh AT A 1.92% 3 2 1R 2PFE A T 9 15.63% Fi1 12.10%, % W#TT T
J& B FF T N 1Y norank f NS9 _marine_group B A [ i feThfg, HAHX 35 S 2hH1 A9 0.01% 34 K
2T, B 1.43% F14.02% (K1 5(b)), 13RS HATE R RASLII6E . 728 ] (Planctomycetes)
16 3 D RE S A A R E B> 5 N 3.86% . 2.59% F1 2.43%, ZGEKIEIE L EEZHE], ML
AR N A N R AN B DI RE s AH L FREFI5 U8, JOARXS SF RS A T R, DB NH, -N Jot i vk i 42
FEXFIZ B T B R 8 A — o 0yl P RO A% N K ME — 9 AnAOB € 8 Candidatus_
Brocadia V1)@ TR F 1], HE I d1 S ShAT Ay 0.95% 43 91754k 2 0.81% F12.22%, R H#E 3% & )&
T R e R B v R K A, BAESE T B Candidatus Brocadia 15 1F 55 1 1] H ) & L
T, TN HEAAE AnAOB W JE 8Pk SNV %, Candidatus _Brocadia I ) & FE AR UE T R 50
HIRAZ AR . SR (Chloroflexi) 2 Wit IR AW, EREZAMRETRE W, 2R
ARV HLAE T 75 U 11 e AT 22 AR AR A PR, AT 78 2 20 P B AR AR i TR SR S AR TR T BRURE B, AT 5T
H1, Chloroflexi B [ A X 35 M O%FF il (1 3.97% 482 T+ 14 7.10%, )5 712 2°FE i 19 26.80%, 1B
B B S AT AT 2 AnAOB 1 S 135 B A R R | I 92 % 45 BB X AnAOB AE K I /E T, A il
P & W B norank f_norank o _SBR1031. OLBI3 }% norank f A4b¥JJ& T, HAKRE
HAAZ DA Yy Fh BT, AR JE 1 1] (Proteobacteria) AR XF =F FE T B4 B &, R $EFh B 1) 87.74%

ot
og 1*
0*
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The performance and microbial community structure of a bioaugmentated
ACF-BAF process treating anaerobic digested swine wastewater under low
dissolved oxygen condition

LIU Sigiang, XIN Xin", ZHU Yumeng, YE Zhixiang, YANG Yijin, ZHENG Qilian, LUO Junhuai, LIU Jiali

College of Resources and Environment, Chengdu University of Information Technology, Chengdu 610225, China
*Corresponding author, E-mail: 178920302@qq.com

Abstract Anaerobic digested swine wastewater is a kind of wastewater with high ammonia nitrogen and low
C/N ratio, the traditional treatment process has the disadvantages of long start-up time, inconvenient operation
and management, high energy consumption, difficult removal of total nitrogen-and poor phosphorus removal. In
this study, activated carbon fiber (ACF) was used as the filter media of biological aerated filter (BAF),
inoculated with specific nitrogen and phosphorus removal bacterial sludge. Under low dissolved oxygen (DO =
(0.6 £ 0.1) mg-L") conditions, the bioaugmented ACF-BAF was successfully started within 100 d by changing
the influent NH,"-N concentration, and the microbial population composition and functional bacterial activity
were analyzed, and the mechanism of nitrogen and phosphorus removal was investigated. The results indicated
that the average removal rates of NH,”-N, TN, TP and COD were 61.03%, 51.87%, 52.58%, and 77.11%,
respectively. The removal loads of nitrogen and phosphorus were 0.143 0 kg:(m*-d)" #= 0.009 3 kg-(m’-d)”,
respectively, which were significantly higher than those of the conventional process and some new processes.
The removal process of NH,"-N, TP and COD could be fitted by the first-order kinetic model, and the TN
removal process could be fitted by the second-order kinetic model equation. The results of high-throughput
sequencing showed that the bacteria related to nitrogen and phosphorus removal in the ACF-BAF system were
Candidatus Brocadia(2.22%), norank f. NS9 marine group(4.02%), Acinetobacter(8.34%), Micropruina
(6.09%), norank f PHOS-HE36 (2.36%). The results of activity and contribution rate of bacteria showed that
nitrogen removal process in ACF-BAF was realized mainly by anaerobic ammonia oxidation and denitrification,
and phosphorus removal process:in ACF-BAF was realized mainly microbial phosphorus accumulation. The
application of ACF-BAF process treating anaerobic digester liquor of real swine wastewater can realize quick
start-up and realize an efficient simultaneous nitrogen and phosphorus removal, and reduce the follow-up
processing cost.

Keywords anaerobic digester liquor of swine wastewater; activated carbon fiber (ACF); biological aerated

filter (BAF); biological enhancement; simultaneous nitrogen and phosphorus removal; bacterial community
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