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Abstract [ Objective ]  The type of influent carbon source directly affects the metabolic pathways and activity of phosphorus
accumulating bacteria. However, the mechanism by which the type of organic carbon in the influent affects the wastewater treatment
process is unclear. [ Methods| Using beef paste as slow biodegradation of organic carbon, this study investigates the influence of the
composition of influent carbon sources on the effluent quality, sludge settling performance, and microbial community structure of the
anoxic anaerobic/anoxic/oxic( AAQ) system. [ Results] The result showed that when the influent contained 50 mg/L COD of slow
biodegradation of organic carbon, the ammonia nitrogen, TN, and TP in the effluent of the system were 7. 15, 10.41, 4. 88 mg/L,
respectively. The sludge volume index(SVI) increased from 115. 48 mL/g to 210. 97 mL/g, and the anaerobic phosphorus release rate
and aerobic phosphorus uptake rate in the sequential batch experiment increased from 5.58 mg P/[ (g VSS) +h] and 67.26 mg
P/[ (g VSS)+h] t02.03 mg P/[ (g VSS) +h] and 21.24 mg P/[ (g VSS) -h]. Microbial community analysis showed that the

enrichment of Lactococcus and Propioniclava genera is caused by an increase in slow conversion of organic matter in the influent
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component. [ Conclusion ]

The slow biological conversion of organic matter into influent alters the characteristics of activated sludge

and affects the nitrogen and phosphorus removal performance of AAO systems.

Keywords volatile fatty acid ( VFA)

denitification microbial community
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Tab. 1 Influent Quality for AAO System

£zt Hd

COD/(mg-L™") 281.50~296. 41
HA/(mg-L") 22.83~26.01
TN/ (mg-L™") 27.40~30. 55
TP/ (mg-L™") 6.10~8.35
NO3-N/(mg-L™") 0~2.08
NO3-N/(mg-L™") 0~0.32
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AAO I ARG R BT BE M2 M | 7. 3 NisfT
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Tab.2 Types of Carbon Sources at Different Stages
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Fig.2 Batch Test Equipment
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Fig.3 Removal Efficiency of Main Pollutants by Each Unit of AAO System at Different Operation Stages
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4.58) mg/L, XAELESEK A WDER A B,
PSCOD i 23t — 2K fif 2 B A RE % PAO FIH, =
FH PAO 7 5 AL B XA B 55 4 rh kb T 45 35
TR R AL

TEAE YIRS 56 4 O R b IR 32 B Rk R 2% 18
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B
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RESR  FEBT B 2 5 RSN R G W= 1 A T LTt
X R A — 48 EPS 77 4R 55 K 19 41 1 ( Firmicutes
Patescibacteri 25 ) 7E 36 Y5 98 th B i & 421 X —
R A FRE LT, 2 T 20 EPS, 3 Kk5 e &
2TV, YR RE AR SR, {2 PN/PS KR R %, B
F2 R WA 5 TR M e AR 22, X — s N5 Je 25 B AR
F(SVD) LA IE I BB 3 PN 5 PS 1Y)
TRBA T FF AHRARE 2B 1 K, JFH
PN/PS {H Al SVI {H 7R T 15 Je UL BE B9 32 7
R, B IR ZH B PSCOD (5 il 22 | X — 28
5 R AR S e A A 38 o 328 5 /K 1 il 1R Ak A=
B BEIRIRAT (ATP) 45 A BB K, SR ARG Pk
PRA= Wy iR I AL A= ) I 8 1) R A1 R 2 0 o e i
FERTRABRIE— R VEAs! B BE 2 kKRR
JEIFANBE = A JE B I VFAs, L PAOs 78354 th itk
THH R YBRwERE AR 221

F3 MWIREIE G U8 EPS
Tab.3 EPS of Activated Sludge for Batch Test

£zt B 1 KBt 2 KBt 3
LB %! PN/[ mg- (g VSS) '] 1.73 3.60 1.38
TB % PN/[ mg- (g VSS) '] 1.62 3.21 2.51
LB % PS/[ mg-(g VSS) '] 0. 44 2.22 0. 80
LB % PS/[ mg-(g VSS) '] 0.76 2.4 1.58
PN/PS 2.791 1.47 1.63

SVI/(mL-g™") 115.48  210.97 154. 67

2.3 AEMEREMETROEBRE

PR BERE ) B 05 U8 B s R AR L AN & 4 TR
B BE 1A PAERR b 15 1 T e A TR AR B A R
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BRI YIBRERE 1 . BB 2 R LIS, IR B
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Bl NI S BAEA RIS T, BB 2 B9is s
Ve RAERER SRR, BYEL 3 WP HEEe b, IR
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12 [R5 JE R K- TR et i e i) S i 7K
TP Jit & ¥k & 43 51 A 2.25.7.06.,4.01 mg/L, %
PAOs 7EMES B M i E W e Stz 22 5l BB
AU 5 i R AR I 45 R 43 R 6.39% (2. 14%
6. 76% ,ESE T 16 15 Ye Xt T R 5k 1 A F % 0L, B
THTA RS B LIS, R ER S B TP FEAIK
(R PAOs HILE WIS E A

BT, X — &5 R AE AAO RGP A B ik
ARG BB 2 BB 3 A S W Al R 43 )
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T SR T R R 1 TR 2 2 B PAOs AT 1, HL R
5 PAOs F WD, BB 2 B AF W B 3 R R AR
JL DR R K i B 2H B PSCOD (5 bl 45% , X 3
SIIRIRAE A IE R WK Al R 550, i = A 1
VFA B efi, who ™ 3R, B i5 K iiis e
Pl axim e BTGV AE— AR T KRR, AR
5 d s, - R T IR R AE R, IEFE R IR VFA,
H 5y = R s AL T K i iR, 303 Fis ey
VFA/SCOD HAEH KR [, 7EAIRE b, M5
P23t PSCOD WyKE 37 , 15 U AE DX AR B 1Y P IRk R 34
VAR , S BOK J7 45 B i T A AR S L R, VEA 72
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o VREA JEEE M RRIR Y I, h TAM AR AN
SERIEE i R AR B PAO RIS T8 5 7 1) BT
W (GAM) 748 | Bl I iE AP EOAEE T, I
R-B-FRHE T WA 2 U S A ) W Wl 52 B 1 i
PRIE20T ST 2 B0 A IR 3R 8 19 A S IR Tl R T o
TEIX—Fr B, PAO BRI BY (0 5 A8 | 3 BOA ff v
PAO I PEREAR . 7EBYBE 3w, HEIK 4H 0 BB IR 4
S SCOD , U i 33F 7K Bk 5 4 43 32 22 2 SCOD, BL i
S 72 50 A5 DR i A8 R 1) PR 22 1R AR 1) A= 9 AR e
Gy R BEAR 7 B e B AR T PR AR Y TS IR AR
THAL— o s i KA 7R 7 HYBE 4 BB, A
g8 P R IS TS VA K SR R AL B BEN , R R T
R 7= A= S 5 NR T ( SCFAs ) 1) [ B 7 FH o 77
THFE SCFAs,3X 2 Fp A=Y 2k a1 sl Wi 04T TR A
() pH R T — OG8RI R, Y pH {H<9 B, AL
VIt sz BH 7 R TR A9 IS 0 A 2 I L7 Y o TR 1Y
TR AT T, UL, DR A B R FE I 1 45 14 vT DL
HET5IeXTA WL BRI A A HLRR S I F 4 ) 7 H e
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Fig.4 Variations of TP, Sludge Phosphorus Content, Ammonia Nitrogen in Batch Test
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