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Abstract: A wastewater treatment plant ( WWTP) in Tangshan was upgraded to first class A
standard. The oxidation ditch was reconstructed by MBBR process, in which suspended carriers were
added to the anoxic and aerobic areas. The COD, BOD,, TN, NH,” — N, TP and SS in the effluent after
reconstruction were (30.5 +5.2), (3.4 +0.6), (13.0+1.4), (1.6 «1.0), (0.42 +0.05) and
(7.55 £ 1. 18) mg/L, respectively, which stably met the first class A standard. Water quality
measurement along the biochemical tank showed that stable simultaneous nitrification and denitrification
(SND) took place in the aerobic area. The removal efficiency of TN was 8.9% , and the effluent TN

could stably reach the standard without adding carbon source. The small-scale experimental results
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showed that the nitrification rate and maximal denitrification rate of the suspended carrier were 0. 13 kgN/
(m’ - d) and 0.039 kgN/(m’

results indicated that the addition of suspended carriers maintained the good treatment performance at low

+ d) respectively at low temperature environment (10 —12 °C). The

temperature. The relative abundance of Nitrospira on the aerobic suspended carriers was 6. 57% as
detected by high-throughput sequencing, which was three times of that in activated sludge. In addition,
denitrifying bacteria with relative abundance of 1. 85% was found on the aerobic suspended carriers,
which explained the SND phenomenon from a microscopic point of view. The relative abundance of
denitrifying bacteria on the suspended carrier in anoxic area was 7.72% , which was 2.5 times of that in

activated sludge. Nitrification and denitrification efficiency of the system was enhanced by embedding
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MBBR process in the biochemical tank.
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Tab.1 Design influent and effluent quality
mg - L -
TiH | COD | BODs SS NH, -N | TN TP
Pk | 500 350 400 38 58 18
K 50 10 10 5(8) 15 |0.5
TE: 355 NI KR <12 CH i lE b .
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W5y iAl . A RN G A X [R] B4 SPR - 7R
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(CI/T 461—2014) pRuf ' . AL Bei% it MLSS iy
(3200 £200) mg/L, &k al 3 Loy 100% , P4 (5] 9 b
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Plan of biochemical section after reconstruction
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Tab.2  Design parameters of biological tank

Fig. 1

Yge X HZ5/10* m’® HRT/h
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PCR ¥4 if 151 49}y 341F/805R, PCR 7=4 i 17
BEAR MK, 5 DNA B BG4 [l PCR 7=
Y1, A Qubit3. 0 DNA 57 & XT [ ) DNA A5 i
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$7(30.5+£5.2) (3.4 20.6) mg/L, A LT —%
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PRGSO, FEG T 180 d 32 T5UR Y, COD i
1 81% ,BOD; #EARZEN 37% . BRI IKA N
FEBE SRR IR K RBAE AR E i545 , A B b3k
IV 27K bR, BB S J5 R G AU COD 2 BOD;
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Fig.2 Removal effect of COD and BODj after reconstruction
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Fig.3 Removal effect of NH,” =N and TN after reconstruction
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Fig.4 Removal effect of SS and TP after reconstruction
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Fig.5 Change of nitrogen along the WWTP
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Fig.7 Test results of suspended carrier nitrification rate in

aerobic area
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APULL A 10 ~ 12 CHR T, B R Y 5 A
fEdH A 0.13 keN/(m® - d) o (HAREREKE, 535
R AR AR T A A AR R, U AR
BRFEIR T 1.8 mg/L, TN KERFN9.9% , Yl &
TREAR A IR A T SND, HE— 2B TR A XA
SR L BRSO 1 A A .

3.5.2  BRAE X EIF A SR A M REI K

HEZ RN MBBR L 280 1975 K ) AN TR Y
J2, AT FAE SR AR DX TR RN 1 A, H i
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T RAA AR, R AR WA 8. MIET 8wl L
A, SRR PR A AR BT R, B SN I HEAT
T 25 R AR R A 18 DA 5 B A 20 T 41 P
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FORB A0 15 2y WA A M ) PR ) R B BRI B X Bl 2
PR AR SR e UL, S i 1 2 D0 S R P B HL Y
5 W SRR, DRI S 0400 T i 285 G 14 A A A
WE& [N HEAT | FELERR IR AP B ARSE R, I e
240 BT G PP B B R, L4 B 057 M) P T 25
S5 K fife R BB DR A RE B BRI AL 20 TR A, PRk
A AU B Mt R P R s . NI 8 T LA i,
SR sk 7 A8 AR P DR P 188 Sk e D ) S A
k38 43 51 4 0. 039 .0. 015 ,0. 005 kgN/(m’ - d),
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Fig.8 Test results of suspended carrier denitrification rate
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Fig.9 Relative abudance at genus level
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Tab.3  Comparison of microbial abundance results by high-

throughput sequencing %
I H FREF R | ARIFEIAR | TETETE Y
fit§ P A e T 6.57 — 2.01
i P A T 0.28 — 0.16
S AT 1.85 7.72 3.12
. UL JE L EE Denitratisoma . Phaeodactylibacter |
Sulfuritalea . Amphiplicatus .

M5 4 DX PSR B AR N T B B R B E W E A
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Ferruginibacter (% %5 40 W ) , A X F B 43 5 A
4.40% 2.32% 1.00% .0.79% . Denitratisoma 275
KT rbi DL R SR A 20 T , R s T A L) B
TETRER VR BE "™ . Phaeodactylibacter 32 S i1k

Phaeodactylibacter |
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6.57% TSI H Y 3 £, HAF A X BT ik
A AT B . 85% YRR AL A B AEAE , AN
PO A T 4R X Y SND 3t 7, TEBR IX, B TF
Z i B & SO Ak D) RE 1 AR 0 i AE N SR B R
7.72% &GP TR Y 2.5 A, Al WA BRI A X
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