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Abstract: A wastewater treatment plant ( WWTP) in Tianjin was upgraded, and the effluent
quality was required to meet the level A criteria specified in the Discharge Standard of Pollutants for
Municipal Wastewater Treatment Plant ( DB 12/599 —2015)in Tianjin City. The biochemical unit was
reconstructed in situ by applying moving bed biofilm reactor ( MBBR) technology, in which the AAO
process was changed into Bardenpho process. An additional anoxic zone was added to enhance the
nitrogen removal efficiency of the biochemical system, and suspended carriers were added to the aerobic

zone to ensure the ammonia nitrogen always meeting the standard. Advanced treatment technologies
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including air flotation, two-stage ozonation, aerated activated carbon filter and V-type filter were adopted

to ensure the TP, SS and COD always meeting the standard. At low temperature of 9 =11 °C in winter,
COD, BOD,, NH; =N, TN, TP and SS in the effluent of the WWTP were 24. 52 mg/L, 0. 88 mg/L,
0.29 mg/L, 6. 82 mg/L, 0. 08 mg/L and 2. 32 mg/L, respectively, which steadily achieved the

upgrading target. The suspended carrier had a good performance at low temperature, and the nitrification

rate was 10 times that of the activated sludge, indicating that almost all the nitrification was completed by

the suspended carrier. The design of Bardenpho process relieved the restriction of reflux ratio to TN

removal,, and the TN removal efficiency in the post-anaerobic zone was 24.76% , indicating that the TN

removal was enhanced and nitrogen in the effluent of the biochemical section reached the standard stably.

The main nitrifying bacteria in the system were Nitrospira, which had a relative abundance of 13.14% on

the suspended carrier in MBBR, but only 0. 68% in activated sludge. The in-situ reconstruction of the

biochemical section by MBBR process could effectively improve the nitrification capacity of the system,

which was an effective measure to cope with low temperature in winter and ensure the effluent quality to

meet the standard.
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Fig.2 Removal effect of TN and NH; — N by the system
311 A B BRAAE A2 L
R it — 2D W AR AL BN BRI R BRI R, X
AMEACBOT R AR W AT T 2RINE, Ra
) BT A 230% , 24 AR TN [0 e 45 SR an &1 3
Fim. MW 3 (a) ATLUE H JLTP A @ BRI TE
MBBR [X P 2%, MBBR [X 7K & & AT L i 14
fE 1 mg/L, iZi57K) 440 MBBR X SEB5 1 fild £k 171
EAE] T 0.142 kg/(m’ - d) 8 5 FIG M5 R i,
A IR TR S5 T &2 AR AR

AL

24 =LK -2k ~HE3K %4
B L% L1oo

20
~ 180 ®
516 >
™ 160
En 140 %
B &
et \ 120 &

iy | |

i — e ==+ =20

R/ MBBR Jabkt%A 5
K K

A
ok &k K
a wA

TN e B
=HIK - H2K ~HE3K %4
BTN KPR 180
25
- NS
‘a 20 ;;
E &
=I5 H
z z
= =
10
5 .
W IRk MBBR O RLAE JERE
vk Uk HK HK K
b. TN

B3 AR TINERKRERELTW

Fig.3 Change of TN and NH, — N concentrations along
biochemical treatment process
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Fig.4 Results of nitrification performance test
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