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with Simultaneous Denitrifying Phosphorus Removal Process
WU Chun-ying'*, BAI Lu'

(1. College of Resources and Environmental Engineering, Jilin Institute of Chemical Technology, Jilin
132022, China; 2. State Key Joint Laboratory of Environmental Simulation and Pollution Control,
School of Environment , Tsinghua University, Beijing 100084, China)

Abstract: A novel shortcut nitrification process coupled with simultaneous denitrifying phosphorus
removal consists of four units: anaerobic tank ( An) , aerobic tank (O,, O,), anoxic tank(A,, A,)and
fast aeration tank ( O, ), which is capable of treating practical municipal wastewater under normal
temperature. Without controlling the influent pH during normal operation, dissolved oxygen of aerobic
tank 1 decreased to 1.5 —2 mg/L, and DO of aerobic tank 2 was still 0.5 — 1 mg/L, in which the
effluent nitrite was always above 5 mg/L. When the hydraulic retention time ( HRT) was 9 h, the
removal efficiencies of ammonia nitrogen, COD, total nitrogen and orthophosphate were 84.27% ,
82.31% , 83.82% and 87.41% , respectively, and the effluent quality met the first level A criteria of
Discharge Standard of Pollutants for Municipal Wastewater Treatment Plant( GB 18918 —2002).
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Fig. 1  Schematic diagram of process flow
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Fig.2  Accumulation of nitrite in aerobic units at different

HRT

2.3 A[E HRT THEEHEBRIR

& 3 R A[A HRT ' 5 48 % 2 A 25 BRACR .
ATLAE 1, RGEXTE AR 2 bRR RS HRT (938 i
FHE L, HRT S 7.9 11 h B, R E AN LG %
I35k 52. 84% 84.27% 1 89.91% . H 7K & A He
FEA I 21,22 6. 21 1 3. 64 mg/L. ZHTEA, K
J145 A B (1A, S A TR A B Rl B 7 ek
TEMRER A SO R R A, 53 AN AT — o
YR A &0 —&B4r. #£ HRT 39 h F1 11 h
(5T, K SRR B FE AR T ARIR B T HERObR
H24 HRT } 9 h B R GeAb # 4 K 2 50k, 504 1) F
SEPR TR, AT, AAM LRSS AOB 1 NOB ¥y
B B YA G, A% 00 T i T 2 S A A TR R
TR, BT LATE AR i S 55 1 D RGN A A KB

< K e ik 4 RBRAE
HRT=7 h HRT=9 h HRT=11 h
Z(S) b 0”‘ . * hoa ah4as -égo
—~ r A 0 4
TA0f ae Pl TN 0 g
L35 F R T e 470
- * | ~
Top L S
S0 [ ey lao €
§ 15 . J30 #
mw 10 120
¥ ‘ Po 'u's”..'. e e ‘.. L'.”'..--.. 110
0 10 20 30 40 50 60 70 80 90 108

t/d

3 FEHRT FREMERNERHR
Fig.3 Removal effect of ammonia nitrogen at different HRT
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Fig.4 Removal effect of COD at different HRT
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Fig.5 Removal effect of TN at different HRT

2.6 A[E HRT TxIBEEREh U KRR
RN BT T AR =, B IR A b
SRR 5 2R R A/ e S S A B s O = b
AR BRBAEANET 24 1 R, SEBR T — B, i ELRE
B EURIBRBE A B AT T RRA 38 8 T R 25 Bk
MEM. B 6 A HRT T RERBRBERCE, W]
DI, Y HRT 7 #1111 h i, 2250 09 R B s SR A
AT, REZEF R K BERR SRR B 5 F 1 mg/ L,
HoA HRT 2y 7 h i, K BERRER 359k 5k 0. 65
me/L, FA4F: 5% K 78. 41% ;24 HRT JHy 11 h A, H
IKBERR £5 - Bk B2 S 1. 47 mg/L, V-1 K BR AR Ny
57.98% ;>4 HRT 34 9 h 5}, H K B iR 5 V- 25 e &
AEIAE 0. 39 mg/L, iK% 1T (HTE KA V544
HeWchRfE) (GB 18918—2002) i — 2% A #5ifk, 73
KBRF N 87.41% . Al W, i &K slid 56 19 HRT #FA
FIF AP bmE , o 46 i HRT B S BOK 19 55
AN SR B B AR A L PHY (f445 PHA (PHB)
/b BERRER I REBORE 7848 , T LR S 4 B R4

%35% H11#H
BBy mt b, B ER R A R
o HEAK e ik 4 KBRE
HRT=7 h HRT=9 h HRT=11 h

Ofa 4 R R, s 4100
—T\ gl AA‘A A A A A‘A‘A a 190
A SR N 180
o0
=1 L A A . 170 s
LRI L e
M 4 e ¢ * AN * e i AA. 150 &
% 3k 4 o ’ ol . ‘s 140 K
4 . & o - J oF 130
% 2t . G *e * - % s 20
oy L ® e o 4 o 1
= 0. .. .‘.o..'.'....o.l‘.i %9 00 %, |, - ot -(1)0

0 10 20 30 40 50 60 70 80 90 100

t/d

E6 REHRT FRSHBRBELE
Fig. 6 Removal effect of orthophosphate at different HRT
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