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Abstract: The outlet of moving bed biofilm reactor (MBBR) with high width—length ratio is closely
located to the inflow distribution channel, which leads to uneven distribution of inflow and outflow,
resulting in a short circuit phenomenon, thereby affecting the pollutants removal. To fully utilize the
treatment capability of the MBBR, this study focused on a MBBR with width-length ratio of 2.3:1 in a
wastewater treatment plant in Qingdao. Measures such as adjusting the internal reflux ratio, partially
blocking the outlet, altering the operating conditions of the aeration system, and lowering the water level

to form a waterfall in the distribution channel were implemented. These measures, while ensuring the
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oxygen transfer efficiency of the system, alleviated the short circuit phenomenon within the MBBR. The
effectiveness of these measures was verified through water quality tests and tracer experiments. The
results showed that under conventional operating conditions (200% internal reflux, 100% external reflux),
the effluent ammonia nitrogen concentration in the MBBR gradually increased. Tracer test results
confirmed the presence of a short circuit phenomenon within the system. When the external reflux ratio
was kept constant and the internal reflux ratio was adjusted to 100% and 300%, the short circuit
phenomenon within the MBBR improved. However, considering factors such as treatment effectiveness
and operational energy consumption, neither of these conditions was recommended for use. After
implementing the solution of partially blocking the outlet and adjusting the operating conditions of the
aeration system, the difference in the oxygen transfer efficiency between the inlet and outlet cross-
sections of the MBBR decreased, but that of the inflow increased. Therefore, the measure of further
lowering the water level to form a waterfall in the distribution channel was introduced to ensure the
uniformity of inflow. Tracer experiments confirmed that the process optimization measures effectively

mitigated the short circuit phenomenon of the effluent under conventional operating conditions by

addressing the issue of uneven distribution of inflow and outflow.
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of a WWTP in Qingdao




www. cnww 1985. com

IR 5. 558 K MBBR Bt /K R ¥ 69 35 47 4R AL A2 92 5%,

H40% FHoH

TG AEIZ TG /K AL BE) (%) = MBBR #E 47, — 1
T Mk B K B RS B b B K 135 Ok 4. 5%10°
m’/d, MBBR 1% % SPR-1 UK}, 4] 4R 45 75 R Ny
43% , PR R U8 SHERC K . Wi 1 RTR 1 L
Fr AR BORE R, 0,.0,.0, 4 H K BURE A5, 48 E bR a5
A3 R K B X (K 28 18 m) . MBBR #c R
R 24 mx55 mx7 m, A ROKE R 6 m, FE K LR 2. 3¢
Lo SRR EE K FL K R A LY UK . Bl
A7 B P R E A SR T LE 43591 2 200% . 100% o
1.2 MBBRRERIRIEF %
1.2.1 {50

AN BRI R B4R 4 UVmini—1240 54030l
SR, R AR N

DGR AN BRI EC ] < ERRFREL 0. 150 6 g9
BN R 25 58 FOK VB I 6 A 200 mL (R 75 4
W, AEBTRKEREEZEL BAR&H. It
WP E AN E N 0. 752 5 /L. LXK
AT REAS B PO G R BAPR IE R VN

C RSNV W C 1« FREL 68. 0 g [ K 2 R4,
500 mL £ B FKE T T OGS 2] 1 mol/L Z RN
W
1.2.2 NE Tk

HERR AL B — 8 i DOU R BN T 25 mL L (B4
A 2 mL S RRENV I, LB K E R R A
LIFEA) . S em HO@ L, 7RI KN 485 nm 50F F
DR BN G BE
1.2.3  FMEMVE R RESRI a5 Br

T Y BOGE = PTG R T S LBERR R, 5
— AN BEA I A S I TE K, 7R S BE AR R A S
i M )R SO ZR AN, 75 0.30.60, 180 min
A HORE , DA 3 VR 2R AR BE 430124 0. 033 4
0. 033 0.0. 029 0.0. 034 4 pg/mLF10. 033 0.0. 033 2,
0.032 8.0. 032 4 pg/mL. XFHIOER LT KM
T Y U Hp A e B AR — 0, FLMR A b, AT
PIIA R AE — 22 BRI P, 26 2 AN 2 0 M v e b
fiff IR BT, A AN 23 DL A3 M, AT LIAE S AR U 50 1Y
NERA
1.2.4 MBBR/RESEE T

715 B AR a5 A7 AFTEBORE I 3 0567 A L 2 BT o
FEH MIZ AT TO0A AT CPN 13 LA A L3 B 43500 A
200% F1100%) T , T 3Lt T A AL i s 647 17
PIVUOR BRI SS . M TR BRI IR T FERSOE I T2

BATEMTT B 100 g 5C R AN R AE 10 LK, 58
Ji 4 T 1 8 75 B R0V R — U M R s 43N FE MBBR i
IKECK B MR . AERMRER RS , A 10 2P T 45
HORE IR AT [ 2 50 38 AT AR, SBORE s T 370 4Tt
S5 MBBR H K FAWR AT F 292, 2 mAb.

MR AL 3 SR f'J!'Jh:A'.‘; fi2

Wizt iz 1
FnE @ A o

B I

MBBR X

—l
BN A A

1 4t —
B2 MBBR jth /R ER K 36 B L
Fig.2 Cross-sectional sampling locations for the MBBR

pool tracer test

1.3 BERGEEBUENIEKESHE

B E PP T, e T 00— A 2 7K s R0 R i
LER RGN AT, FALBRIRRITER
25% ,D0 % E 8 M 2~3 mg/L; T A HE K 35 AL
BERGIT N 0, R il LB R G A sy,
AL RGN 25%, DO EE A 1.2 mg/L;
T — A I IS 34 2 15 d, 2K 530 R 21~
22.19~21 C.

e SR GL AL A ACRINNACR H 56 B ASCE Fn i
e i R, DS A DT 3. I ], 76
MBBR b [l S5 A % =2 S, A 1 min RE—
U, AL 15 d, B i W I 55 o0 3R 4%
S AR «OTE, FHEA X ISR 13 ],

Py 2R
DO
) MBBRIX ¢ 7
i P ° o i
4 5 6
t 4 Oy 4 @, t 1 o,
| | | «—1| ek | | &
o2 — /
E3 Bl miErnE

Fig.3 Schematic diagram of monitoring points layout
2 #R5t#k
2.1 HAKO#SHIERIEH KRR L
WAL 1R 7%, 2 A8 1t S0 TR 3 R o AT [
%, TR B MBBR R M 7K TG, 25 9 1Rl L



405 BHoMm

OE 4 K HE oK

www. cnww1985. com

AERAE, P9 RT3 2 %o 3 95 R TR B VR i KA
A AE 2 T8 MBBR H /K i KR ¥, B R B4 .
Kl 4 &R T ZEASE P IR L 254, MBBR 7K [
58 A5 B 1 KRR R R A A
g

25 [C1100%
1 200%
1 300%
2iF E
~ =
L
18]
E/ 15 - [
=
& 10
et
| L‘ W
0
I1 IZ 13 01 02 03
BURE oz
o, EHEE N RS
5t =3 100%
C1200%
_ 1 300% ey -
- R
2 10 BAES
=
®
=
£
e 5
s
=
P Wi s B s B B B 5
I, I, I, 0, 0, 0,
PR A7
b. J5 3 Fi A R £ 0 R 2 R
S 9 100%
] 200% - =
1 300% " e
JERTS
L H I F L &
N
&
w3
oL H_m H‘W

1 I, I 0, 0, 0,
IR A5 A7
o. BIEIR ARG,

20 = 1100%
N C1200%
— e 1300%
= 15
o0
O L
i
2 10
=
Ly
&
0
l| 12 13 OI OZ 03

HORE A
d. BIRE IR A ISR
B4 MBBR sk OEERIF# HK REFAHERERNIK L
RxfEt
Fig.4 Comparison of inflow and outflow ammonia
nitrogen and nitrate before and after the sealing of the
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