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HRMFET, TAEAL, EnEbE, FREER T, BROGHE, B, B8, BEL, WEE, w, X
(B RAAG R 5 TR, F 3 266071)

TEE. R T MFEL LIRS R S8 (SNEDPR ) T BR#BEERE , SR FHAE AT R 420 (180 min) /IR (WA f#4 0.5 ~2.0 mg-L™")
IBFTHY SBR SN A%, DA THCE AUBRLE K S A BT 52, 2k FfE 2 #E 7K C/N (2 10), PASEHL SNEDPR A 2 A SRl 1
(PAOs) MY E 4RGSR, FRIEIEK C/NEH (A0 10, 7.5, 5 F12.5) , BEEARF C/N X REM A BRBEEREI . 4555
B, itk C/N R 10, RIS SNEDPR A9 sh SR I ZBREE , H/KPO, ~ -PAIE S (TN) ¥ 224 0. 1 mg-L~'F1 8. 1
mg-L™", PO} -PEPRE | TN EERZFM SNED ZKE(E 43314 99. 79% | 89. 38% M158. 0% . itk C/N i 5 &% 10 i, R
Gidi s BT ROBE A BR B BE , Bt (PRA) A1 SNED 23511 16.0 mg-L ™' F148. 0% 4255 % 24. 4 mg-L "1 69. 2% ; 24 C/N
410 B, TN FIPO; ™ -P2& bR b =7 ik 94. 5% £ 100% 5 4 C/N R 2.5 B, RGEREBA . Br#ftEfe, PRA F1 SNED F{U N
1.36 mg-L™' M1 10% . TERGREBITHEI(C/N J10, 7.5 F15), SNED ik 85.9% , H/KNH, -N, NO~ -NFIPO]~ -Pyk -
¥IH0, 8. 1#10.1 mg-L7".

KR AL WP ANIRR S (SNED) 5 S AifbER®l; RBEE (PAOs) ; [UHALIRME ot
HESZES. X703. 1 XEARIZEE. A XEHS: 0250-3301(2019)02-0816-07 DOL:-10. 13227/4. hjkx. 201806172 =

Effect of Influent C/ N Ratlo on the Nutrlent Removal Charactepfstlcs of

SNEDPR Systems - / ; ="

DU Ye-qi, YU De=shuang, ZHEN Jlan—yuan o .,WA-NC Xiao-xia CHEN E}_uangl'—huf!, AANG Peng, WAN'C Jun, Bl
Chun-xue GONG Xiu-zhen, HUANG Sh]f -LIU Cheng-cheng i p < -
(School of Ehv1ronmental Science arid Engincerinls, ngdao University, Qingdao 266071 China)

‘-.._,.-“
Abstract ; fT6 dekermine the performance’ of nltr_ggen and phosphorus remdyal, within a |simultaneous nitrification endogenous
f 'denltnflcatlon system (SNEDPR), an extended anagrobic/low ‘aerobic ( dissolved ogygen: 0.5-2.0 mg-L.~")-operated sequencing
batch ,redgtor (SBR) wasifed with simulation wastewater. The SBR was initiated under a constant“mfluent C/N ratio of 10, with the
51multaneous ‘énrichment of polyphosphatesaccumilating ¢ orgaiflsms (PAOs). It was then investigated at different influent C/N ratios of
10 74 5 5, and.2. 5. The experimental results indicated that, when the influent C/N ratio was 10, SNEDPR could be successfully
stdrtgsd up. The effluent PO} -P and total nitrogen (TN) concentrations were 0. 1 mg+L™" and 8. 1 mg‘L_]. PO, ™ -P efficiency, TN
efficiency, and SNED efficiency were 99. 79% , 89.38% , and 58. 0% , respectively. When the influent C/N ratio increased from 5 to
10, the nitrogen and phosphorus removal performance of the system improved with PRA, and SNED efficiency increased from 16.0
m-L"" and 48.0% to 24.4 mg-L"" and 69.2% , respectively. When the C/N ratio was 10, the TN and PO; ™ -P removal efficiencies
increased to 94.5% and 100% , respectfully. When the C/N ratio was decreased to 2.5, the nitrogen and phosphorus removal
performance of the system decreased. The PRA and SNED efficiencies were only 1.36 mg-L~' and 10% , respectively. During the
stable phase of the system ( C/N ratio were 10, 7.5 and 5), SNED efficiency reached to 85.9% , with the average effluent
concentration of NH,” -N, NO_"-N, and PO} -P being 0.0, 8.1, and 0. 1 mg-L™", respectively.

Key words: C/N ratio; simultaneous nitrification-endogenous denitrification (SNED) ; denitrifying phosphorus removal; phosphorous
accumulating organisms ( PAOs) ; denitrifying glycogen accumulating organisms
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CoD %U“ SkFZ5EATR C/N XF SNEDPR-SBR fiid & 4
WEVERERYRE M. BLAh, M 2 G LR 3] ) 3

ﬁ/f&f“%?é’ﬁrﬂs (GO, ATaE—20 T Ml R G000 AR
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TR SE R T AR Ny FH 4 A B AR 4l
1 MR5AEZX
L1 K% et

AT S i oA A = s %a(SBR) m}%ﬁ
DLEE I, MABN 13 L, AR, 7k
ek 0. 375. ﬁﬁ%ﬁ*ﬁﬁiﬁfﬁﬂ#%ﬂ?ﬂﬁ%m
BT R, AAFIEIR4 R, tﬂﬂ;ﬁﬁ 6'h, ;H\:':F'L
7K 10 min, Lﬁfﬁ_f%k 180 min, ¥4 1'50 min. s{}L?ﬁi’
10 min), HF7K 10 ‘miny, Ear“%%m%i}%mzfﬁhf
2500 ~3 500 mg- 1" #SRT H 10 d, HRTjj 16 h.
BB DO, IR T HITE 0.5 ~ 2.0 the L' ¥ i
S LR T B s ﬁﬂﬁumm$ﬂ
FEFIHEZK.

MR 1 v, MG COD Ve BEA [RIHg S 1 438 17
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Table 1  Concentration of the substrates at different stages

g Bt — Bt — Bt = K By
IR A AT 8]/ min 180 180 180 180
48U ] /min 150 150 150 150
SRT/d 10 10 10 10
HRT/h 16 16 16 16
B B R/ /mg - L 0.5~2.0 0.5~2.0 0.5~2.0 0.5~2.0
R/ C 20 20 20 20
K COD e /mg-1.7" 600 450 300 150
HEK NH, ¥ /mg-L~! 60 60 60 60
C/N 10 7.5 5 2.5

1.2 R HIZK S AR5 e

N LA KK BT NH, -NHR BE S 60 mg-L™",
NO, -N¥#J# <1 mg-L™", NO; -N¥JE <1 mg-L™",
PO~ P‘?Z%F*F%?6 mg-L~", MgSO, -7H,0 ¥ JE 4 0. 02
mg-L~", CaCl, ¥&JE } 0. 01 mg-L™", NaHCO, ¥kJ¥
M1 g L™, ERICE I mL-L™'(W5£2), pHIE N
7.3 ~7.6. Bt R, ) K RIS [\ BT
W TCK SRR #EK C/N L.

G VRN T35 B i RS K A H T i

Ml i5 U8, #F 5 SBR N av N 15 Je Wk i

(MLSS) 73848 mg-L™", SV N 64% , SVI N
166.32 mL-g
21t 60 d, T JE7K COD ¥ 28 600 mg-L~",

NH, -N/J&Eﬁ 60 mg-L~", C/N J 10 MIELL T, B
k35 T SNEDPR-SBR 248, SV H 22% , SVI K
56.74 mL-g~'. WIIJA 3 SNEDPR-SBR R4t)5, &
ARG IE K COD Wk, BF 58 5 AR#E K C/N X
SNEDPR-SBR % 4t it & B i 1 52 1)
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Table 2 Trace elements I and I composition/g-1. ™"

DeswnyiES e S8
I EDTA 5
I FeSO, -7H, 0 5
il EDTA 15
I MnCl, -4H,0 0.99
I CuS0, -5H,0 0.25
I ZnS0, -7H,0 0.43
if NiCl, -6H,0 0.19
I (NH, ) ¢ Mo, 0,, -4H,0 0.16
I CoCl, -6H,0 0.24
I Na, Se0; +5H, 0 0.1596
Il H,BO, 0.011

1.3 PERIER COD & (CoD,,,)

SNEDPR % 4t JK & Bt A7 ML i I 19 1 #8 &
(COD, ) FZALFE AR ST — T I3l i 5 55 7 119
AMIE AR BB COD & (COoD,,) , 71—k
SIS PAOs Fll GAOs (RFF A7 BRI COD
H#(COD,,,). COD,, M A (1)~ (2),

COD, = 2.86ANO;-N +1 71AN02 ell)

= @OD). = cop, L ¢OD,,) o4 #2)

A, ANG _ANO /‘”Uﬁ%%ﬁﬁwm N

NOS N AE (L I, me- LT, 1701 28673 3

N AR RERINO, -NAINO, -N%&#?%%Uﬁéﬂa
‘ H,jfﬁ{ﬁ%%ﬂ’] ¢OD WL (JBURE L i

1,4 SNED % A ~'“"',e'

SNED #fH 1l %75 7 SNEDPR %%ﬁﬂf}ﬂﬁﬂ
ARG, HatE kA (3)

SNED = [1 - (ANO; + ANO; )/ANH; ] x 100%

(3)
A, ANH, . ANO, FIl ANO; 735k R G- S8 B
NH, -N. NO, -NFINO, -N¥& £ i) A8 fb i, mg-L~".
1.5 il gk

IKREZe ] HPE B AR (f KALARE 15 ~20 pm) 1338
JEIE LR &S50 NH, -NR N R H /06
B2 ONOS N SR N-(1-2838) -2 — e 4y 6t
WL ONOS N R H R A RE ot ok B R
PO; ™ -PR FH AR B B 43 Y6 BE T & ;. coD 7i<}ﬂ
HkAE 5B-3A A COD e I 22 {0 5 ; MLSS 5
MLVSS % JH 5 &2 75 W 25 pH {H R H 76 # PHS-
3CpH HHAE | RIE S DO {H % 185 0400 4 2 v i
AAE. BEAlh, SBR RV ARIZFTEE 15 d #1160 d
B, W — A~ B30 52 47 J8 1 N NH, -N| NO, -N |
NO; -N. PO~ -P#1 COD ¥ & & pH {i. DO ¥ 1y
AAEAB L.

FH OLYMPUSCX-31 8 f 8% X 15 e 2R L 25 it

-

TR, SV Z{E TG IR AE 100 mL Y5 I ERDT 30
min ] 5. SVI {H AR #& SV F1 MLSS #1735 15
FI0 ONEH TE UR R A (SVT) S s By e TR
AE. 4 SVI{HF] 150 mL-g ' LA B, AR R AT
K.

2 HR5ITR

2.1 C/N X} SNEDPR F#4t COD A BR1# (0 A5 e

M A, AR 4 ASARE C/N(10, 7.5,
5 F12.5) &4 F kK COD ¥ 43l A 600, 450,
300 #1150 mg-L~". #k/K COD MeFEAHZZRR, HIR
AR COD WRIEAHZER/IN40 mg-L7") , RPRGT
KR ZERS PR M2 17775, Al IR A B S B s 7
IR FE.

MPEK C/N H 10 B (5 R G shad FLig 17 %
F—30) , KRG dedifa g 817, %%ﬁaﬂ?ﬂthﬂ( COD
YR B 43591 3F- 24924 76. 26 mg- L~ Fll 66. 59‘“mg'L )
WA kK BBIRAE JE | DRI I Eﬁﬂ)ﬁﬁﬁiﬁ/\ﬁiﬂ?
Fl4x. COD LRRTIN 88.90%, %ﬂ%}mfﬁ/}?
fi A7 5 F 4970 190. 24 mg- 1.~ ;_f('ﬁyjc COD f#y
63. 87%. /ULW R 44 coD E’J%K%Kism EEE%E
LR L bR . ‘

Sk /N 7. S\, Rk con ﬁ%ﬁﬁ
450 mg L~ FPRER A K COD v B 1k T W H
64.71 mg-L“%n 56.22 mg-L~", o Ja A A
7K COD & & 43 il - ¥4 4 56.78 mg-L~" il 46.39
mg-L™", COD ZFRFF-I% 89. 69% , R4 B P il
VA A7 -1 132. 40 mg- L™

kK C/N R 5 B, REeHEK COD BR300
mg- L~ JREKFIH K COD ¥R 4> 534 54. 49

L™'f139.33 mg-L™". 5 E—BrBAfLL, IREK
A7k COD e JETC &84k, 1Y C/N<7.5 I}
PEARIRBER R TR AN 7. % M BE COD 245 R %
1% 86. 89% , IR AR B N B i itk A7 12 °F- 241 0 72. 65
mg-L7".

MK C/N 2.5 BF, REEHEK COD BEAR A
150 mg-L~". JREAFIHI K COD ¥ EEF-10 36. 32
mg-L™' Fll 31.44 mg-L™"', COD 2 [ K ¥ N
79.04% . AN, BRIGCEEZ ) BIRHERTR A BN
IR AR AEREEIE T 0.

ik 4 BB COD £ BRI, Ui
T HEK COD AR LRt R S8 COD BRIk RERY 52
WA A, X 5 R A e 25 R — 2 Mk
C/N 4 10 B, SR LR TIE R 89.38% , fR4A
WS BARAE R RS A SRS AR AR Y, e DR AU B TR S i
FEAERIMIEFER) COD BB 6.5 mg L™, [iif



2 1 HR 274 . 3K C/N X SNEDPR 28 45 10 U Wk 1) 5% i) 819

JK COD 1. 1%. 4 C/N R 7.5 0, hit&EsE st
i R AR B T R il AL A9 COD “SEXfE 4 9.5 mg- L',
HHUEK CODAY2.1%. 24 C/N A5 2.5 6, T8
AR IR S B F RS AR 1 COD SB35k 9. 96
mg-L 7' f119.36 mg-L™", kK COD 1 3. 32% Fl
12.91%. A HI, B #E7K COD 1 fif 1Y I/,
T Ak coD itk COD Ffif i) Ho i3
HFE COD i)y, PR 5 A7 2 B o 2.
R eT LRI, 24 C/N b 5 f1 2.5 B, R fb et
COD FIFHPLHAII ., T Rwi Ko N B I At A7 1) Mk
VR L Bl /N2
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