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Abstract:  Synthetic rural domestic sewage was treated by a laboratory scale sequencing batch
biofilm reactor (SBBR) which was operated in An/O/A (anaerobic/oxic/anoxic) mode in Ningxia, and
the effects of temperature, DO and C/N ratio on removal performances of nitrogen and phosphorus were
investigated. The SBBR system showed a good simultaneous nitrification and denitrification ( SND)
performance. When the system was operated at temperature of 30 °C and 20 °C with C/N ratio of 6 and
DO of 1.4 — 1.6 mg/L, the removal efficiencies of nitrogen and phosphorus were 98.25% , 81.56% and
91.63% , 96. 03% , respectively, and the effluent quality could meet the first level B limitation of
Discharge Standard of Pollutants for Municipal Wastewater Treatment Plant (GB 18918 —2002). In the
process of deep denitrification, there was a secondary phosphorus release phenomenon in the post-anoxic
section. By adjusting the concentration of DO, the effluent quality met the first level A limitation of GB
18918 —2002 when temperature, C/N ratio and DO were 30 °C, 6 and 2.9 -=3. 1 mg/L.
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Schematic diagram of experimental device
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R WE L E K NHY - N R JE Ol 80 mg/L, AN[H]
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480 mg/Lo KSR 5 AP BosdT, ARET Lo
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®1 RNSHFEITIR
Tab.1 Operating conditions of reactor
WrE% i)/ | COD/ | NH, -N/ TP/ DO/
g5 C |(mg-L7)|(mg-L™")|(mg-L7")|(mg- L")
I| 30 320 80 6 0.9~1.1
om| 30 480 80 6 0.9~1.1
Im| 30 480 80 6 1.4~1.6
V| 20 480 80 6 1.4~1.6
V| 30 480 80 6 2.9~3.1
1.5 S4FGRE R

sz COD,PO;” - P NO; — N.NO, - N,
NH," — N 53 B CK R K W 5387 7 k) (57 4
JO) AT E . pH {E 2R ] pHS10 {5 45 208 RE R S
THIE , DO ¥ E R F Hach — HQ30d AU 375 fif A I

%O :/H\:I:PyTN ifﬁgj"j NH4+ _N\NOZ_ _N\NO; _N
e E Z 01

2 ZR5k
2.1 BREBRBERR

5 ANSEER B BE NHS - NJTN PO;” - P J% COD
M RBRRCR LR 2. L35 | BB i fe e Ja fies
1L B Be ity 7K 4 3075 Ye 4 bn al LA 2 Ok s 7K
AEFRT 5 Gy HE bR HE) (GB 18918—2002 ) — 2
HE SIS T IV B BEAY K 4 T00Y5 Y48 bRt ek
#| GB 18918—2002 (1) —2 B #rifiz , Horh SE40 %6 1 B
B Tl g E i Boh kB 2w T
PO, - P By EBRER, ABIFEEI T B
B T B 324K (NOy — N NO, - N) A&
o R, SEm A s IR e V B B, I8 % DO
WEE S R A 2 AR TR b R ORE
SR R B KK AT LLiA 3 GB 18918—
2002 1—Z% A tRifE,

%2 ZTEME SBBR T¥iE1TEsE

Tab.2  Operating performance of SBBR process at different stages

i H &5 1Bt 5 BB a5 BBt FIVET B EAEES
HK/ (mg - L7") 81.33 +3.04 81.40+1.95 80.79 +1.85 81.07 £2.34 85.48 +2.87
NH, -N K/ (mg - L") 19.53 £1.34 8.02+1.02 1.12 +2.75 6.25+2.54 0.03 £0.06
EBRFR % 75.96 +1.88 90.14 +1.27 98.33 £3.71 92.28 +3.13 99.97 +0.07
#oK/(mg - L7 81.34 +3.04 81.47 +£2.07 80.79 +1.85 81.07 £2.34 85.48 +2.87
TN H7k/ (mg - L") 23.57 £5.16 8.10+£1.01 1.17 £2.74 6.77 +2.30 0.15+0.14
FBRF/ % 71.05 £6.01 90.05 £1.25 98.25 +3.68 91.63 £2.86 99.83 £0.16
oK/ (mg - L7Y) 5.33+0.43 5.29 +0.37 5.11 +0.58 5.17 +0.38 5.86 £0.5
PO;” -P MK/ (mg - L") 3.01 +£0.13 1.59 +0.11 0.95+0.37 0.21 +0.19 0.19 +0.16
FBRER % 43.27 £4.70 69.73 +2.80 81.56 +6.49 96.03 +3.63 96.95 +2.61
K/ (mg - L) 307.76 £14.81 | 471.55 +11.51 | 474.51 £11.65 | 490.73 £10.41 |497.46 +6.69
COD HK/ (mg - L") 29.37 +2.88 22.00 +3.85 19.93 £2.20 24.64 £2.19 30.98 +0.87
EBRFE/ % 90.44 +1.04 95.33 £0.81 95.81 +0.41 94.99 £0.41 93.77 +0. 16
2.1.1 A C/NAE T AR BRBRCR 4) FiigE C/NAE(C/N fE = 6) T AHIF 9 DO ¥, LI

A HLBRIEAE S Il ) A A AR R B SR Y o, T
T5 7K Ak BRI R R o R PP LA B . B B
I RGBT AT AT e, 24 0E 7K C/N {E i 4 39 %) 6
B, % NH, = NJTN POy~ — P () R BRAUR ¥ A 2
B KBSy B (19.53 £1.34) (23.57 £5.16)
(3.01 £0.13) mg/L FFEZE(8.02 +1.02) .(8.10 +
1.01) . (1.59 0. 11) mg/L, - 2 % 2 7 5
(75.96 +1.88)% . (71.05 £6.01)% . (43.27 =
4.70)% #2753 (90. 14 £ 1. 27)% . (90. 05 +
1.25)% .(69.73 £2.80)% , NH, - N fl TN £Bg
AR BE R A S C/N fE (C/N {H =

T ST AT HOE , 5 3 god T o 0 D B f
D0 H 0.9 ~ 1. 1 mg/L, (H52FE A C/N {44+
TS S RIS 1 T8 O/N &4 F
Iy, SR FA St T8 /N {ELRG , BT L S 4% 7
) DO e B , IR T C/N (i, it 51 e 2 1)
WS PAY 4 R R IEAES , AATTT S800% C/N & F NH - N
BRI

TR 2 0 B 3 o DR SRR 7 TRl 5
1, C/N (EBEARI , BRUER 2, S0 3B (PAOS) (1)
FERERICR, L C/N fEh 4 IR POS™ - P [y R
BRI C/N (L INE] 6 W, BRI R TR
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