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Comparison between Two Forms of Moving Bed Biofilm Reactor
ZHENG Zhi-jia, WU Di, SONG Mei-qin, SUN Qing-hua, XIAO Yong-hui,
YU Zhen-bin
(Qingdao Spring Water Treatment Co. Ltd., Qingdao 266555, China)

Abstract: Moving bed biofilm reactor (MBBR) is an efficient biological nitrogen removal process,
which has two application forms including integrated fixed-film activated sludge (IFAS) and biofilm reac-
tor (BR). Between two forms of MBBR process, pollutants removal efficiency, technological characteris-
tics and adaptability were compared in a sewage treatment plant in Qingdao. Experimental results showed
that IFAS could remove more COD than BR by the advantage of utilization of organic particle under the
same test conditions. The mean volumetric loading of NH, — N of BR [0.241 kg /(m’ - d) ] was higher
than IFAS[0.121 kg /(m® - d) ]. Meanwhile, the NH,” — N concentration in effluent of BR was lower.
The mean volumetric loading of TN of BR [0.233 kg /(m’ + d) ] was also higher than TFAS[ 0. 149 kg/
(m’ - d)]. However, the effluent TN of BR was higher, because BR was insufficient in utilization of or-
ganic particle source. In order to ensure the stability of water quality in effluent, BR need more added or-
ganic carbon for denitrification. BR, with high volumetric loading, has advantages in shortening HRT,
saving construction costs and land occupation, which is fit for old plant transformation and new plant con-
struction without enough land.
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Fig.1 Schematic diagram of pilot systems
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Fig.2 Ammonia nitrogen removal efficiency
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Fig.3 Volumetric loading of NH, - N
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Fig.4 Nitrification rate curve of suspended packing

GV EMRELG, bR iR R G 1T A
A 2% S R S R PR RE B[] IR G R
SENSERL S TG MRS TR A BR G, Lo, e fm] 58 %
X5 Y IR A o AE D R B IR ) o A7 A 5 %
LN DO [y5E 4, WEELAS REARAS 78 2 AL T, X
b T I 2 B AL b A= i, R}
-BE B A P AN RE SRS R AP AR, 3 DR}
IR RN TS JE RGEH T 52 Je it S 4 il
I SBL A B TR, AR AE B A B VR I8 | e i P A i
FLBERE, X R G AL BE ) DR A B o X 255 1 B
TR G RGN AR AT AL T AR R 5.

ARG O IR RSt R T O NIH
AL A T L T 25 X SEORE b AR P A K
s, O BEH A X, Al LIARIR S 2 A A, [F)
B TC T 7% S MR A ey 2 1 A L R T R e R o
DO Xl 4 XS Al Ak LR N A2 i, i LA Jot Je DO
oA R E AR AR RKORAS R AF /i rh, L
fhiRAE 3 Ik b &, 1 Oy i FHEE O, 2
Jo , BRI AR, TR A (8] 3t AR AE Oy, T
DL Oy N DO YREE , 8 BUERNTCTL 315 78 2 1)

FEITLA B DO, 5 T HIEORE AR R AR K
I g7+ O | IR}

MXT R B BB R, RIS & RGe K
K BT ARG 1T 40 5 R 4 de A K ROR B T
RIEE ARG XEFNIREE ARG KRN F
B, BRI AR R EM Y RS, RS
FE T X 7K K 5 8 20 e A 858 A A, A 70 A A i
IE 125 PR R A TR 7 s Tl R e K ok, 5
Bt , BT ATEIS A T 45 T A fb i, K 2 A S
ZHN5E (ALl R G R TR RS L1 &
K, BT AR ALRE S R 7ERR R IS T AT AR
PG KK, AT AR E] 1 mg/L AR . Bl
) AN — S b X XI5 7K ) HE 7K K 5 A B SRR R
1, IR R GEX —RE KA B AR 25 12 I H
2.3 TN HEBRIE

Vel & R Gt K TN -2k 46. 80 mg/L, i
TKEMEIRF) 11,12 mg/L, KERFEN 76% ;M 4R &
i (3E7K TN SE3494 50. 96 me/L, /K Y{E Hy 14. 94
mg/L, KFRE R T1% (WLES5) .

80t

70}
—~ 60
= 50}
2 40
=30} |4
= 208/ 40

-+ K
- ok

0 20

- itk
- K

80t

70}
—~ 60}
=50}
Laot
S 30}
S0l

10}

120

100

60 80
t/d
b. iR 58

5 miXESIT TN MEBRIR
Fig.5 TN removal efficiency
b a2 151 I N =R e W = W O PR TR e
FAFIE R 0. 121 kg/(m® « d) , Hit,40 ~90 d B}
A[LLIKF] 0. 149 kg/(m® - d) , M4l R G AEIETT
s, AT E R 0.233 kg/(m* - d) . 5
AL AT LA AR LL , IR R e B TR IR & R4t

.19 .



#3345 H11H

TOE K H oK

www. watergasheat. com

ERIFR A AR 1 2 ~3 A, 22 T
S A5 52 2 e s ) BRI L TR 1A 2 RS IR ER
Ro —HMHTHMRRGERE T W0, XK T —
WAEN . 5 — 7 I, 4l R G XU A ML Y
FIHRCR8 2% Wi m | AL AT

LRA T, AR G A R ATy, T Ak 2
PR G RGN 2 A5 L b, (R Sl 2R 40 % ik K e
R R R SR B 22 , Andb e s , W) 25 384 I s As o

X P 2R 9 e A DX PN R B i A3 S 1 0 3
g 6 fis, S5, A & R Gk A X R
¥ LA AL 3%y 0. 285 kg/(m « d) , SR Gk 4
DA Ay Y IEDRE Y s Ak B 3 5l Ry 0. 784
0.585 kg/(m’ - d),

60t - Ay BB
| < A OB
5 %] Sy
yow
% 30}
ng 201
10}
0 10 20 30 40 50
t/min
6 BiFERRMLERML

Fig. 6  Denitrification rate curve of suspended packing
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Fig.7 Hydraulic retention time of MBBR
RIE R G K I Bt BN SO 2 5
R, AR A R/ NBOR T R G4 T REIX N
WAEM R TEE S8 0R . BT ARG IR E A
VI B4 i AR AR R B, & DI BE X A AL L A
AT S HONAEAE 515 U8 22 40 56 4 55 o 1 T A7
AUl R G AE AL R A 28 RO A 2 v S TR R A
GRG2 ~3 45, KRR RS HRT KK
Ai%H . HRT 4550 09 BHEAS R W28/, 2y
Mo 3K — ASFE SR BRI T TS K AR B e
Gy EEEL A USRI K AL B (R ) iy A R,
L B RGP T &
3 %k
O RRESG RS HABRZN H K COD
FOETE 50 mg/L LIF  H 2L A R H K

.20 -



www. watergasheat. com

FEME,F AR ENRE L EFHARE LEH X R

#3345 H11H

COD e FEHAIG, 7T LAIA % 33 mg/L,

@ i ZGExF AR LR T A, R4
M KA AREERTRELZAS ARG, KET 1
mg/L IR, HEH K IN IREZ S TRER & R
45, 4 FO K B AR SR R e, DU R A 4l T
20, %k TN BoR Ay, Hab K PR IR A 2, R TR
[BAE 45 T2 FIF 5 A5 MR n i

@ LR RGN R T B, 45 BRI, ]
DAAT 290 1) o i, B IR A 9 Y, W P At
b 5K BT R TE T A SR S S KT

SE
[1] Rusten B, Hellstrm B G, Hellstrm F,et al. Pilot testing
and preliminary design of moving bed biofilm reactors for
nitrogen removal at the frevar wastewater treatment plant
[J]. Water Sci Technol,2000,41(4/5) :13 —=20.

[2] Johnson C H,Page M W ,Blaha L. Full scale moving bed
biofilm reactor result from refinery and slaughter house
treatment facilities[ J ]. Water Sci Technol,2000,41 (4/
5) :401 -407.

[3] Mecquarrie J,Boltz J. Moving bed biofilm reactor technolo-
gy: process applications, design, and performance [ J ].

Water Environ Res,2011,83(6) :560 —575.
BAFAL, B 5 By RIS KT ICEAS T2l

(5]

(6]

(7]

ETEEE S I]
(14) :63 - 66.

5. MBBR JAL BT 75 7K Bk 5 Qe 9 Re Ak T 52
[D]. Kb ¥R K2, 2009.

JE/NEL. MBBR Je 414 1 2R 25 B LA A5 Y
REWFFELD]. b3t [ PR ,2007.

K%, PRI T MBBR 7EALH 5 /K i sl B 2R
TR RHBEFE L D] WK G R IE Tlk K2, 2007.

iR 25 K FE K, 2010, 26

@y

EEE /AR EEC1988 -
Wi, CARR,
GBS

E - mail : qingdaospr@ 163. com

Y HH#A:2017 - 01 -08

), B, i dbRE A,
TN TGKAE B T2 R

(E#F 15 )

[6] Pan B J,Pan B C,Zhang W M,et al. Development of
polymeric and polymer-based hybrid adsorbents for pol-
lutants removal from waters[ J]. Chem Eng J,2009,151
(1/3) :19 -29.

Pan B C,Du W,Zhang W M et al. Improved adsorption
of 4-nitrophenol onto a novel hyper-cross-linked polymer
[J]. Environ Sci Technol 2007 ,41(14) :5057 —5062.

Pan B J,Zhang W M,Pan B C,et al. Efficient removal

(7]

[8]
of aromatic sulfonates from wastewater by a recyclable
polymer:2-naphthalene sulfonate as a representative pol-
lutant[ J]. Environ Sci Technol,2008,42 (19) :7411 -
7416.

KA BRI RN A B TS S AR IR B &
J KA T B K AL BS BEdAb i LT ] o1
i#4R,2015,(9) ;21 -43.

Dharavath R, Patil R, Gaikar V. Adsorption of acidic im-

(9]

[10]
purities from organic esters using basic ion exchange res-
ins as functionalized polymers [ J]. Sep Sci Technol,

2005,40( 14) :2947 —2962.

e 21 -

BB ® Ir 4750 (1981 -

DI X L DN
M, mlEER,  EZEMI R TR,
R IRIE D REAA L A B -5 75 7K TR B Ak P T
(=

E - mail: wlyang@ yzu. edu. cn

55 B #E:2017 - 01 - 26



