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Retrofitting Effect of Oxidation Ditch Process by MBBR in a Wastewater
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Abstract; A Carrousel oxidation ditch process embedded with MBBR was adopted to carry out the
upgrading and reconstruction for first level A standard in a wastewater treatment plant ( WWTP) in
Xinjiang, which was transformed into a two-segment A/O tank with relatively independent anoxic
suspended carrier zone and aerobic suspended carrier zone. After retrofitting, COD, BOD,, ammonia
nitrogen and TN in the effluent were 15.2 mg/L, 5.0 mg/L, 0.94 mg/L and 6.73 mg/L., respectively,
which stably met the first level A standard. MBBR enhanced the anti-shock capacity and effluent stability
of the system, and could also resist the influence of low temperature. Nitrification and denitrification tests

of the suspended carriers were carried out at low temperature. The results showed that the nitrification
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load of the suspended carrier in the aerobic zone reached 0. 117 kg/ (m’
of the suspended carrier in the anoxic zone reached 0. 13 kg/(m’

which indicated the good treatment effect was obtained.

+ d) and the denitrification load
- d) at 10 - 12 C, respectively,
High-throughput sequencing showed that

Nitrospira was the dominant species in the system, which accounted for 8.51% in the suspended carrier

and only 1.09% in the sludge. The consumptions of electricity and chemicals were 0.27 kW - h/m’ and

0.204 3 yuan/m’ in the biochemical tank, respectively. The service life of the suspended carrier was

longer than 15 years, and there was no need to supplement suspended carriers.
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Fig.2 Removal effect of organic matter in biological system
after retrofitting

WO, A A Btk NH - N 2 {H y 58. 30
mg/L,fH 7K NH - N ¥ B sh ok, P BME
4.14 mg/L, F RAHIEF] 16.94 mg/L; 3 17K TN 1y
{H435120 70.15 .20, 15 mg/L, Bdxt TN )2 R
SRECR B T EAYE] NH) - N [958 2581k, b i %
HATIRAEA . A TR HEK B B/CEALH 2.57,
it BEHMSCRRIE, [R1IN, iy T4 A 78 BUIR S A AL RE T A
B TERIE A BRI IR RUE J) o B Ja AR A iy
NH,” =N H1 TN f9 L BRZCRANIE 3 Pron. Al g, 2k
W JE RGEHK NH) - N WK AR E b5, R 2 7E 42
AR AR 1 A4 (10.5 ~11.2 °C) , KR
KU E AR T 1.0 mg/L, A0 TR K —2 A fRifes
IHITE] NH," = N SPRIEK KA RE 7351 48. 50
0.94 mg/L, %} NH, — N fJ-FHEBRE K 98.02% ,
] DL AR S TR v 1 RGEx = R LB
REAYARE M , JUHRE A B M IR I A AR 2

.13 .



#3545 %214

v E %

A K HE K

www. cnww1985. com

S FHR AT DR S ARy 5 8 7 A8 ) e 4
SN B A DR PB4 , B R 2 7870 A1
KB, 4 i S AR 2L, 4R v T N Il Ee, s Al
T IN EBRECR , E— A 5 B BB A ML i,
R AR — GRS R B A AT S L. s R IR
HORB, TN P2 £ BRA N 92.52% , K TN F-1
WEH6.73 mg/L,

YK TN —— K NHi-N —H7K TN
= 7K NH;-N — TN LFr% — 5iF K TN
— WK NH-N - - &3+ H K TN
6o B K NHi=N — NH-N 2B

1100
~ 1407 [ \ ww; Ua DUH:
2120t fdke  fE (]l k2
o0 il Tl 7 I s
£ 100t # Jell RS 1o 3l AUk ‘
~ /{11 [ 1| | ° I [ il S
B ogori : 160 &
& 600, ML, gl THels TR ‘ &
a0 ¥ LY TR T Yy 4] g MlgiRe 140
ig """""""""""""""""""" 120
st Aty AL et el s
0 P BT 1D e e e N i T s e P A 0
- O o w0 © I~ I~ 0 v~
T T 9 9 9 ¢ g9 99
o~ o~ 0 o)) = — N - N [sa]
R e
e e =
(=] o (=] (=] (=] (=] o (=} (=) 5
N N N N [V} N N [V} N [\l
H 1

3 BUsERENMBBRARMER
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Fig.4 Nitrification effect of suspended carrier biofilm in

aerobic zone

= COD

L R=0.9661"

=
S
T

COD M A AW/ (mg- L)

y=33.93-5.58x
s50F R*=0.970 8 "
[—1 . 0
L Tt o—g—o o
0 05 10 15 20 25 3.0 35 40 45 50
t/h

ES MREXBZFHEEMRRHUBR
Fig.5 Denitrification effect of suspended carrier biofilm in

anoxic zone
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Fig.6 Relative abundance distribution at genus level
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