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R B IRA WIS RE 7 5 BRI A 5 F2 AR T2 WA T5KAEL SR e #7
FESERS. X703 XEFRIZE. A XEHS . 0250-3301(2018)05-2256-09 DOI: 10. l3227/j,hjkx.201710064 1

Optimization of the Nitrogen Removal Performance on the CANON Procesé ln a
Biofilm Reactor: From FBBR to MBBR f*V = ("~
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(Key Laborator§ of Urban Storm Water Sy@tem and.’(;/ ater “Environment, Sino- Dutch R&D Cen{l're for Future Wastewater Treatment_-

Technelogies Mmlstry of Education, School of EnVIronment and Energy Engmeermﬁ" Bel]lng Unlvermty of Civil Engineering and
Arohltecture Beijing 100044, China) JW y 8 . -

Abstract To optimize”the performance of completel’y aufotrophic nitrogen removal over nitrite (CANON ), a CANON process with
modified polyethylene as .carriers was operated In a lpovnlgnbed biofilm reactor (MBBR), using synthetlc inorganic ammonia-rich
wastewater/ENHJ -N about 400 mg-L™") as influent at 3096 #1°C. With an HRT of 6 h, pH at 7.8, and filling rate of 35% , the
average rémoval rate of NH,’ -N and TN reached 74.28% and 87.93% , respectively, and the highest removals reached 84.68% and
98. 829, respectively, while the value of ANO; /ATN was 0. 12, which was close to the theoretical value of 0. 127. This suggested
that CANON sludge gradually adapted to the environment in the MBBR and began to enter the stable stage. Compared with a fixed-bed
biofilm reactor (FBBR) under the same influent and operating conditions, the mean square error of MBBR and FBBR in terms of
NH, -N removal rate, TN removal rate, and TN removal load were 8.31% and 14.06% , 7.09% and 1.79% , 0. 17 kg-(m’-d) ™'
and 0.27 kg (m’-d) ™", respectively, the former are lower than the latter. Moreover, while DO concentrations of MBBR and FBBR
were 1.96 mg + L™ 1 and 3.09 mg-L™", respectively, their TN removals of per liter carriers were 0.53 kg+(m*-d) ™' and 0. 37
kg- (m’-d) ~'. Therefore, it was concluded that; ) MBBR had a more stable nitrogen removal performance than did of FBBR, and @
MBBR had a higher TN removals of per liter carriers than did FBBR in addition to the higher utilization rate of oxygen.

Key words : moving-bed biofilm reactor( MBBR) ; fixed-bed biofilm reactor (FBBR); CANON process; high-ammonia; wastewater
treatment ; modified polyethylene
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Fig. 1 Experimental apparatus and process diagram of the FBBR
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Fig. 2 Experimental apparatus and process diagram of the MBBR
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R TR 11 mL-L7" Hoh ) Mo Rkail dOKREERR R 1 PR,
®1 B REEHMBEKKR mg L
Table 1 ~ Water quality of the influent in the reactor/mg-L "'

NH; -N NO; -N NO; -N PO; P R DO pH

200 ~ 500 0~10 0~10 £51 500 5~8 7.80 ~8.12
1.3 ik

7E FBBR a5 s 20 5, MBBR E#%% H
S5 & IR [ 8 R T R SR AR B SR AR st
K5l 2.5 L f MBBR HbA 75, il 4 H i ok
9300 remin”", I IR TR Z AR Bh
MBBR, 4K A T [m3i— k5 e, :&ﬁa%}]ﬂ;ﬁ M T
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(ENPE EiFUREL O R UK, %CHHTFF"J"J PH

fiif 0o, L) 4 f‘f ’
L4 | ST R ik ‘ 4
AT 7 234 4 B SCR 23] NI-'—'I N.

%E@%ﬁﬁlth@&& NOZ=N: N-(1-253L)- aa é};ﬁ
SR ; NOZAN . B 50406 b e s, v 25 %TJD
GG R i A i SDPTOP UV2400 ( ¥ ) ; p
{E : Mettler Toledo Fivego F2 pH it (#i+); D
Multi 3620 IDS ¥ fif AL (FE[E) 5 ﬁ&%@%ﬁ%%
TN i 20 (1) I8 FA @ (2) ™38, WAl
fig 4k % ( nitrite accumulation rate, NAR) i@ i =
(3) P, B ARIT.

TN = NH;-N + NO;-N + NO; -N (1)

17 [NH;-N] x 10"

FA = ﬁ X EC R (2)

A, [NH, -N]ZRNH, -NWE (mg-L™") , ¢ FR
MR, FAC.
ANO; -N
NAR = x 100%  (3)

ANO;-N + ANO;-N
KA, ANO, -N R 7K NO, -N i 5 itk NO, -
N REEZ 2, A NO; -NFER HKNO,; -NYR JE 5 ik
NO, -NW 2 2.

2 HR5ITR

2.1 FBBR 05 sh Kz ft
FBBR Efﬁiylﬁifnfzﬁﬁft}:ﬂfﬁﬁFﬁJT
CANON [z g Mg ghglis 17k e chﬁtéi;%
BB, 7EHN BﬁE‘ ¥ DO 1E 0.5 we - L L
T, LT 30°c @ﬁlﬂﬁﬂ%mﬁ%tﬂfﬂ?%
Mr%ﬂc 142'd BENAR K506, 4% ; 5 2 bYBe i
Bt K NH, -Nmzmumm‘ﬁﬁ%a‘éﬁij.f
%iﬁ—ﬁi%%?yllm CANON 7518, it FepNH, N
BRSEREE T B BUR I TN 2 BR RIK & 21 60% LA
Vb TN B SR A L R4 106
" kge(m’-d) ", MEHE ANO JATN? 4 HeE 0.1 &
A, I AR BB R E A b RE, UL
CANON T.Z.7F FBBR H 32 TIH 3l 56 3 BB,
E— 4 R K NH, -NYRJEE 400 mg- L' &, 4ksk
BRI AT, FBBR 23 Bi 67 far 77 45 J Bisf [1] Py 386 101
—f%, Al UL FBBR B 285 77 L OB

CANON A=Wy fisiie, I HHA B m B A bR i,
B TN 2B ik 8] 2. 52 kge (m’-d) ™", {H TN
FBR R K Z R 4 REE 50% ~60% ', LT
B TN LBRE.

5, FBBR Frgifaeiztr, Z A M H T

I T A LB AT TOA TR, RS
MBBRi:ﬁI/JMHUE’Jﬁm:ﬁ;‘MEﬁ X 4
Fr. B3 2w 1 5 as 78 iz A7 3 18] 9F K
NH, -N., NO; -NJ NO, -N B2 4k id. Horp, gk
NH, -N ¥ J 4 #5 76 350 ~ 450 mg-L.7", ifi 7k
NH, -N¥&BE7E 50 ~ 150 mg-1.~" 5 FBl 9 3% 35 bk
NO, -N i J NO; -N ¥ i — B F2 i 72 BAR K,
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HAR ForFaEAE S mg- L7 AN & 10 mg-L™" L)
. MR, HK NO, -N W EIEARTE 15 mg- L7 DA
W, {H H K NOS -N ¥k B R KR f2 %, 7E 20 ~ 70
mg-L”?ﬁ@WiﬂzﬁJ, AT EZEJEH T FBBR A B
ANBRURAS R R, b S 0k B DA R b
i NOB 77, — B N 4 N DO i =5, NOB
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450 F s
400 &
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150 |

HEA i me L
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0 £EE0-

R A
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[ ] /d

E 3 FBBR EMBRERRRENETN

PTG A —EBRENIRE. 256K 4 530,
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273k 2 80. 01% 1 69.29% , TN R 71 fif S 4
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Fig. 3 Variation of nitrogen_species concentration in FBBR durlng the stable stage
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Fig. 4 Variation of TN removal efficiency and TN removal load
in the MBBR and FBBR during the stable stage
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