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TEE . O TR R AR N IR B AL ER B (SPNDPR) R 4t i I A RRBEFRE, LUK C/N TS AN AL SXT 42, SR FHAE A IR 4
(180 min) /4F4EJB AT SBR RN 4%, (BTG TR RS E LA, BR T IZAG RS TR 25020, 4R
il A B SE 0.8 Lomin ™', BFENFE]N 150 min I, HHKPOI - -PYREEZ N 1.5 mg- L' 247, H/KNH, -NFINO,; -N¥ J&
i 10.28 mg-L ™' 8. 14 mg-L ™' FHIFAMEZE 0 mg-L ™' A12.27 mg-L~", H/KNO, -NWKEZH T2 1. 81 mg-L~'; M H
P& % 1.0 Lomin ™' HAFARTRIZE5E 2 120min J5 , RGEREE , MR ALPEREZ Wi on , (HEA (TN) LBRMERE SE MRS & i
The, B HKPOL ™ -P, NH, -NZ3 558 E MK T 0.5 mg-L™'F1 1.0 mg-L~", 44 BtV il A B R0 SND #4351l 3k 98. 65% il
44.20% , TN £ERZ5K 79. 78% . SPNDPR 2 45 N I A B g8 W | fiﬁmtﬁ’%@*\ KRR AL . IR CRS A R B AT ORAIE T AR C/
N V5 7K 4[] 25 Rt A .
KA . AR AL A ALERBE (SPNDPR) 5 BRAL; RBER (PAOs) ; RAHILEMER (DGAOs)
FESES, X703. 1 XEFRIAE. A XE4HS: 0250-3301(2018)11-5065-09 DOI; 10. 13227/j. hjkx. 201804120

Simultaneous Nitrogen and Phosphorus Removal Characterlstlcs of" "An
Anaerobic/ Aeroblc Operated SPNDPR System Treatlng Low C/ N Urbah

Sewage - [ 4 v A
YU/ De- shuang,‘ YUAN Meng-fei, WANG,Klae‘ixla* , CHEN Guangrhm ZHEN Jlan -yuan, DU Shl-mmgu
ZHANG Fan -~/ [ el v g 7 g » S 3
(School of Enyironmental Science and Engindering, an_gdao Uniersity, angdao 266071, China)

Abstract;’ This studyfocused on the nltrogerll (N) #and ‘phosphorus (P) removal performance optimization of simultaneous partial
mtnff:}atmn endogenous denitrification and phosphoruI‘S‘ remov.dl (_,SPNDPR) systems. An anaerobic ( 180 min )/aerobic operated
sequencingsbatch Teactor (SBR) fed with domestic waslewaler- Was used for investigating the startup and optimization of SPNDPR by
regulating/the aeration rate and aerobic duration time. The experimental results showed that at an aerobic aeration rate of 0. 8 L+min ™'
and aergbic duration time of 150 min, the effluent PO, ™ -P concentration was about 1. 5 mg-L™", with the effluent NH,; -N and NO; -N
concentrations gradually decreasing from 10.28 and 8.14 mg:L™" to 0 and 2.27 mg:L™", respectively, and effluent NO; -N

1 . . .
and the aerobic duration time was

concentration increasing to 1. 81 mg-L™'. When the aeration rate was increased to 1.0 L-min
shortened to 120 min, the phosphorus removal and partial nitrification-endogenous performance of the system gradually increased, but
the total nitrogen (TN) removal performance initially decreased and then gradually increased. The final effluent PO; " -P and NH,’ -N
were stably below 0.5 and 1.0 mg-L™', respectively, aerobic nitrite accumulation and simultaneous nitrification-endogenous
denitrification (SND) efficiencies were 98. 65 and 44.20% , respectively, and TN removal efficiency was 79. 78% . The concurrence
of aerobic phosphorus absorption, denitrifying phosphorus removal, partial nitrification, and nitrification-endogenous in the aerobic
stage of the SPNDPR system ensured the simultaneous removal of N and P from low C/N wastewater.

Key words: simultaneous partial nitrification-endogenous denitrification phosphorus removal ( SPNDPR); C/N ratio; phosphorous

accumulating organisms (PAOs) ; denitrification glycogen accumulating organisms ( DGAOs)
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Fig. 1 Schematic diagram of the SBR test device for the reactor

Table I Running parameters during optimal operation of SPNDPR system
WiH BrBE1(1~20d) BrBt2(21 ~35 d) BrBE3(36 ~55 d) HrBE4(56 ~80 d)
MEB/L 8 8 8 8
HerK H 3:8 3:8 3:8 3:8
PR A 1] /min 180 180 180 180
B S 1] /min 150 150 120 120
SRT/d 10 10 10 10
HRT/h 14. 67 14. 67 13.33 13.33
< /L min ~! 0.8 0.8 1.0 1.0
DO % /mg-L"! <0.3 <0.3 <0.5 <0.5

Ly
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e
K2 2y SPNDPR. % 4t ffi 1t iz 13 4 #H;Uk
COD ¥R EEASALG L. BYBE 1(1~20 d) SPﬁDPR%
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3125 257. 15 62. 00 A1 55. 90 mg-L 7 QG’D L[5
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Fig. 2 Change of COD concentration in and out of water during the optimal operation of SPNDPR system
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)% COD, fififite.

B 2(21 ~35 d) ,SPNDPR £%t COD 2<% K N
WIS A RE AR RS . RGLE/K COD W V-3
280. 94 mg- L' JRECK A /K COD ¥ B 43 51 -3
56.00 mg-L~'Fl151.88 mg-L~"; R4 B COD WFEH:
XM 0. 44 mg- (Lemin) ~" 348 B COD JHFERSEY
90.03 mg+(L-min) ~'; COD ZHFSHEBL 1 ML,
AT, Hoh s 21 d 9 78.37% THm 245 35 d 1Y
80.34% ; COD, FEELER KT, F3 R 82.46% .

Bz 3(36 ~55 d) 24 SPNDPR % 4i fif- 48, B b

AEREE 1.0 Lomin ™' | AR 4% £ 120 min
ZJ5, RG COD LR XN iIE I AR REA SR 47 F
B TR B, RGL K . RECRBIFNH 7K COD ¥
JE o EYY Ay 285,11, 56,73 F150.28 mg-L~"; R
ABL COD JHFER AU B COD JHFE R BIPES R
0.47 mg+(L-min) “UF10.04 mg+ ( L-min) “$°CoD
KERFAN COD,, 515y 82. 75% 1 88 59% .

VLB R G U R B IS 5%%HWR¥$%H
W FEHY CONARAFHEC B 2 ~3 CODY- ?f’j
fiFi e 80% um A — BRI C(E)D [1%5}_

%ki&%éﬁiﬁﬁ%ﬁ&

[ 4 (56 ~80 d), SPNDPR %éﬁm coﬁ S
ég%:uﬁ 3 Ko . A5k ﬁiﬁiﬂ%ﬂ
7K cop I 43 31 1 % 283. 59 . 50. 61 i 4671
mg- L4 JREEL COD JHAER 4 B COD JHAt =
5 5E ¥ % 0.48 mg-(Lemin) "' A1 0.03
' COD EBEH COD, 4 K1
4 83. 18% H185. 04%.

P b Sea st ] SPNDPR RS UEi5 477 =X
(E B SEM 0.8 Lomin " #2E £ 1.0 Lomin ™',
TAERFTE] 180 min R4 2 120 mln)}:,,ﬂ\:}?ﬂiEﬂ]ﬁ
A1 COD EBRTERE(COD ZBRRAMIRAEF1E 80%
DL ). A HR R AT BEZE T COD 9 2 BRid At 2 e
KAETERG R IRAR B LA, COD, R — H 4R 7E
85% L L. UtHH COD 7E R B i L BRAEH , 20258
i PAOs 5% GAOs [ N BRI I AEAE FH 52 BRI, 171 7 5
SRS PR ) SR A DR AR /L.

2.2 SPNDPR R %GR GRBEREME

K3 25 SPNDPR % 4t AL fk iz 47 M ] 3 i 7K
PO, -PHEALIEOL. BrBE1(1 ~20 d) ,SPNDPR &
GilbrmEPERE R 2. R BB B, RGEHEK PO, PR

mg+ (L+min) ~

T3 3,64 mg-L7", H K PO, -P ¥R BE i /55 20 K
1.35 mg-L™" /47, PO, -PEEFLA N 62.68% . {A
1A, RGRERE IR BEPERE A i =, RN
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25.71 mg-L~", IR S0 R B at R A 480 W Wl 5t 43 30 FR
14.45 mg-L™" 42 55 & 22.34 mg-L~' F1 1 13.67
mg- L~ 4 % 23.93 mg- L.

FrBt2(21 ~35 d) ,SPNDPR £ G amst e f fir
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