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Pilot-scale Test and System Optimization of Two-stage A/O-MBBR Process
for Biological Nitrogen Removal
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Abstract: A two-stage A/O-MBBR system integrating high-efficiency biological nitrogen removal
and organic pollutants removal was constructed to solve the technical problem of high standard nitrogen
removal in an urban sewage treatment, and the real urban sewage was treated in the pilot-scale test.
When the reaction temperature was (26.8 £1.3) °C, the average organic load [ calculated by dissolved
COD (SCOD) ] and ammonia nitrogen load were 338. 57 ¢/(m’ - d) and 108. 58 g/(m’ - d),
respectively, the SCOD, ammonia nitrogen and total inorganic nitrogen in the effluent of the two-stage A/
O-MBBR system were (23.97 + 1.84) mg/L, (0.47 £ 0.16) mg/L and (4.35 + 0.81) mg/L,
respectively. The functional biofilm was formed in different areas by optimizing the two-stage A/O-MBBR
system. The two-stage A/O-MBBR system achieved the goal of efficient nitrogen removal on the basis of

the efficient utilization of the influent carbon source.
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Fig.1 Flow chart of two-stage A/O-MBBR process
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Fig.3 Removal contribution rate of influent SCOD by each

MBBR in the first stage A/O-MBBR
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Fig.4 Relationship between SCOD biofilm surface removal

14

rate and SCOD biofilm surface load in the aerobic

MBBR of the first stage A/O-MBBR
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Fig.6 Relationship between NH,” — N biofilm surface removal
rate and NH;" — N biofilm surface load in O, and O, reactors

0, F B #8 B F 1 NH, - N fifif 28 0. 37 ~
5.78 ¢/(m’ - d) , 4 H/NTF 1.65 g/(m’® - d) i, i
FI NH, - N LR G R NH - N ffi
RE RN KRR, BRI 1.0 24 0, R A
I NH, - N FfrR kT 1.65 g/ (m” - d) i, 3R
1 NH, = N LR R G RR  NH - N iy R
BIER MR, IF B E NH - N ZBR 17 i
HYEREAE 1. 65 g/ (m” « d) Zidi o O5 RN E MR T
NH, -N AR R0 ~4. 11 ¢/(m® - d), 4 H/]T
1.77 ¢/(m” - d) B}, B3R 1H NH," - N KRR ffif s
T NH, - N iR 2 — R NG R, RER R

1,052 O, JZ R8T NH, - N AFERAT 1.77
g/ (m® - d) I JEAETH NH, - N 22 6 R 5 6

I NH, = N G R B I o6 2%, O HoIE AR I
NH, - N EBRGRRAERTE 1.77 ¢/ (m* - d) I f

.75 -



H3T A H19H

P OE 4 KK

www. cnww1985. com

BN SR ] MBBR b B8N T B4 B K, 7E
MR 22 C 2T, BT NH, — N K BR A7 fif
K alik 1. 66 g/(m2 + d) ; Ashkanani %[8] * M
MBBR Kb SEBRY5 7K, 76 SN i BE R 35 °C &4 F,
LT NHS - N KRR (1.42 £0.06) g/
Ped), AR 0, 5 05 SN A R
NH," — N Z: R far 54024
2.4 TIN £BEESH

KRGEH, A, F1A; (17K NO; = N(NO; -N
5 NO; =N ZH) 4350k 2. 78 F11.90 mg/L, 0, Fi
O, ~F-¥ 7K TIN ¥R FE 43 510k 23. 42 1 4. 35 mg/L,
AL RERW A A, A VA, RSN #8%F TIN ()
LB TR E 4y R 40. 6% 7. 6% 46. 1% 5. 7% ,
MZBR TIN f B3 #r, 7655 — B A/O — MBBR )i
PASTHALIR T3 ol 100% A 26148 F , AR A gk ok
TR AT B A AL TIN KR TTRR 3 48.2% , W] 5L
PR T A B U 1) v 25 EWE&%%%WL
%—Br A/O0 - MBBR J b HLJG 9 NO, - N i A
% "Bt A/0 - MBBR fif%mﬂﬁﬁ}%ﬂfi i, H
S BOMAME PRI AT SO AL, 7E C/N B 5 1Y

FAFER, HX TIN 19 25 B 5T sk #8A] 35 51. 8%

I, B A70 - MBBR R4 F| T & 5 5 & S
TR EE 4, AT SE B RO AR B A o

A FR 55 v 45 AU A R T NO, - N 25
FR oo 3 5 B i NO, — N far ZR 0 3¢ R A0 18] 7
JRs o AL, £ BRSO a8 ISR TH NO, — N 5B
T ARG LT NO, — N fif ZB 52— G [ W 5%
Z(P<0.01), % —Bt A/O — MBBR & i $. 7T 1,
A, RVAR TR NO, - N fafif 34 1.26 ~2.24
g/(m® « ), XF R AR R NO, — N L BR 67 faf 3Ry
0.81 ~1.98 g/(m* - d) ; H T RHEBA NO, —N7E A,
BV AR 2 bR, i A, OB g BT NO, - N i
MR K TR, 7 0.01 ~0.94 ¢/(m” « d),
NO, - N LR MR N 0.01 ~0.76 g/(m® - d)
SIHTIREEL, A SO g PR i S A ) AT R gk K e
WRIRIEAT RAEALE A . T A, RO EAU AT 3RAS A,
o7 g 1A e A sk U, 35 B Uk B 5 AT R FH e K
FEART A, ROV A O EC A, RO g I R E AL
HRIRFEARS . Huk, ARG M &, Al
ZIEIE A, RV E . 5 B A/0 - MBBR
O BLICHE R G B R AL, % 8 B AREOR  H 20K

(m

155 —Bt A/70 — MBBR Jz Jij oo 45 NO, - N 1)
FAHHAL S5 AR ARAE T Ag 5 A, S A% Y BER
T NO. - N ffai #4352k 1.22 ~2.08 .0 ~0.74 g/
(m2 d) o WEC A LR, £ C/N N S5 BN

WO T S AR 1 NO,; — N R BR 147 571
B4 1.01 ~2.08.0 ~0.61 g/(m* + d),

o 2.5t W A
iz A
= 2.0F A,
&~ _y=0.743x
T LS} Petey
S 210t - g
E 0.5} 4 A y=0.499x
i ko AAEL
= T
0 0.5 1.0 1.5 2.0 2.5
B 15 NO~N ﬂlﬁ%/(g'm’z'd’l)
a. A, A1 A,
P 2.5F L A
£ LA
2.0t s =0.892
éi = A e
NF s -
% .
1.0 -
= <
" % =0.884;
g 05 ““A, y X
¥y
0 0.5 1.0 1.5 2.0 2.5
T NO-N HUA 3/ (g m?-d™)
b. Ag Fll A,
E7 BRERNJEREANO, -NERAFESRERE
NO, - N TR KR
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rate and NO_ — N biofilm surface load in each anoxic reactor
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