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Biological phosphorus and nitrogen removal by combined process of sequencing
biofilm batch reactor and constructed wetland
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Abstract The behaviors of biological phosphorus ( P) and nitrogen ( N) removal in a lab-scale combined
process using a sequencing biofilm batch reactor stuffed with second-generation carbon fiber and a constructed
wetland were investigated during the treatment of artificial wastewater. The experimental results clearly showed
that when the aeration time was 75 min, the aerobic time was 240 min, the dissolved oxygen was 3. 07 to 4. 09
mg - L', and the best treatment efficiency was achieved. When the SBBR was running under the best operating
conditions, simultaneous nitrification and denitrification was steady, as was phosphorus release and absorption.
The removal efficiencies of COD, NH, -N, TN, and TP reached 94.6% , 94.8% , 85.4% , and 61. 1% , re-
spectively. For the constructed wetland, intermittent operation was adopted to enhance the effect of nitrogen and
phosphorus removal. Each cycle of intermittent operation included a flooding period of 12 h and a drying period
of 12 h. The removal of COD, NH, -N, TN, and TP over the operation period was achieved at average rates of
39.3% , 47.3% , 61.5% , and 70.7% , respectively. With this system, the established combined process a-
chieved good results for N and P removal ;the average effluent COD, NH, -N, TN, and TP concentrations were
13.89, 0.535, 2.047, and 0. 286 mg - L.™', corresponding to removal rates of 96. 7% , 97.3% , 94. 4% , and
88.6% , respectively.
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tion ; carbon fiber
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S 56 358 FH ) SR e 27 24 TR B AR B 9 v c 5 b e T K Ak B ER O AR TR R B AR O RS R A
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N T34 b 326 FH B s A DA B R 8K 4 A O T M 5 I, 6 D 35 A il VR S N TR AR )

1.2 ZXHERE
1.2.1 SBBR &%

SBBR %% i A HLBEES 6 A%, B3NN 150 mm, & 600 mm, BEJE 8 mm, K EH —mE M 45 mm
(B IEHE R G0 B BAB I L AAER O LA 1 fiR, 8 THKE 100 mm 240 3% & #EK 0,
PR HB 350 mm b3 B K T O A AR R AL BEOK BN 3.5 L, %% E R S XU a0 A AU TR
TR B AR DL 3 A U R A S S AR R AR S N A BRI AT, B T RS A A R A
HEAF R B B2 L B 2R W R B AR AN OB RR Y 40% LA L BT S G 26 52 0 AT DR SR B LA
ARG BB RS, N PR EE IR REE E N S L - min ™' RS SCIG AR B A G B R ), 5 am A
PR Je 5 R 2R G 4 i S 7 R BE AE 25 °C LA b DUARIE 2 1 i P B A i
1.2.2 ALRWAYS

SEIG R B EE VR AN TR M, A HLBEES ) A, 3T P42 200 mm, 5 600 mm , BEJEE 8 mm , AN 1 FF
RGHEE T 100 mm 4B E PEK O, FRH K B HEA kb b, 26 8 rp BT A JEURL AR 918 521 #% K
I SR AR R I E 150 mm JE 0 B B2 (R4 8 ~10 mm) 100 mm JEM R A )2 (KR 6 ~8 mm) |
150 mm/JZ B3 A1 )2 (B2 3 ~5 mm) DA K 100 mm JBE YRR H 32, Horp B R Bk A FLs 41 19 = 2% 50
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SBBR .25 SE 5t b 2 A Wy I 1% ) BRA A AT AR G0 N AR W IS T Al 2 DG T 8 Ry 4 e 4 JBE i i), A
S 6 SR FH B2 T 1 V5 R T R AT I 4 AR S TR B A A6 T 1) Sk YA R B R AR K T U0, MLSS Sk 4 000
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N 58 R BE R BLIE 4 TR 53 ALY, FE 75 min
Jo GRS — 4L B 5 A1, ORP (48 % {8 ) #RAN - B 7, R
Wl B o FEACSE B, PR AT )52, SBBR N 7% IR 4L By
BEfE 75 min BAL T A RCBERE,75 min J5 RGN L
2.1.2 DO *F SBBR % %iz 4744 % A

P B £F 4k A ) B 1 3% )23 R0 IR 2 AT O] B 0O IR
U AR A B B B R RO 1 A0 I 8 O B /0N X
B 1) PR ARG SR A B P 5, LK DO R BE X SBBR R B
i PN AR BB A AR A AR K52 i, DO R B R AR 2
B TR T P BEAR, A T AR SR A R 0 AT
SZUR NH, -N A TP (9t K Wk B2 T DO % 4 K e,
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AR5 S W W B X DO SR IR AN &, DO Yk B X TP Y
LR RN, 5 BT SBBR H i DO #k R 24
163.07 ~4.09 mg - L',

2.2 BEIZEITESHEMEMKL
2.2.1 AILEBMYEBH

MCCRAY 25190y A T3 Ml A 45 2 DR 48025 Jn
ARG BEZE UL, AR S5 R ) ER K O 5 B
K12 h #LEHIK 12 h 2S[OV A%, W HL T SBBR &
4 DO W R 3h, UE K B3R SBBR HK, A
B — R o — ROK BT 48 AR, JR 3l w0 9 H % %¢ oD,
NH, -N 1 TP H /K ¥ B, K 9 frx., Ja sh w1 ¥
COD \NH," -N 7K v B2 4% e, AT B R T 00 b JEORE I+
B P A7 AE A HLTT B 2 K 4R L R A H K
B A B[R] ) HEAS | 1 38 ob A7 78 I A AL TR L S 20 TR
RUEWE L EMAEY IR HE K5 .8 d J5 COD H
KK FREIRE EAE 20 mg - L' LAF 14 d J5 2 A Ak 3
RO BT MAKK T FRUEFE 0.6 mg - L™ A4,
BB K BRSOR — B8AF, Ja 3 4 d 5 Kk B2 R 7E
0.5mg - L'"RIT,
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PG T AN BT AR, H i, 525 76
SE T I AR SR E S, PR FE RS B R A DO R
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Shy AR R A AT AR BCA BET Y 4H L I G AR
COD 1Y 2 BRAEAEAE SN I HT 1 ~2 h SERE e A, Rt
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IRATHE TZ&H 5 COD LFrFME 10 Br
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=, EEE R T SBBR /KK BT, 1 M & RN H A
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Fig.7 Influence of DO concentration on TN removal

100

kK

TP /(mg - L)

.
N\

U H 7k - FReK

TPEREHR/%

%

3 5
DO JiE/(mg - L)

K8 DO ¥ EEXT TP 2Bk 5 i

Fig.8 Influence of

120

DO concentration on TP removal

100 -

80 [

60 -

40 |-

20 [

COD. TP#JE/(mg-L™)

(=2}

—a—CODHK ]

—e— TPyt ~

——ZUR K O
2
)
i
=
®
et

A} /d
9 ATiWHJE B B COD ZA A TP KBRFUR
Fig.9 Effluents COD, NH, -N, TP concentration

of constructed wetland acclimation stage

%2 SBBRIEfTIA
Table 2 Operating conditions of SBBR

SR kK KA A ULIE ok R E
I 10 75 270 60 65
2 10 75 240 60 95
3 10 75 210 60 125
4 10 75 180 60 155
L' LUR  #R R SE BA AR HE AL, BRI COD fYy 23 Bikifil
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[ S 9 S5 e 1 58 9 0 0 2 00 T I TR sl
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R HERRGENS T RE COD 9 W i | B f J2 17 i 2 0 ; 3 y

Ve, SAA GRS VR, FEREEt 4 WAL R IE BH

524 SE U 2 18 T AL R 845 SBBR /K 2 Uk 10 414 T 24545 COD J: B AcH

B CE A F] 12,52 mg - | , 11 %8, R Fig. 10  Effect of operation conditions on COD removal
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6.649 mg - L~' 2 [, BRI 4 % T EUR LR T S “f
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34T AR TN B H A, 75 SBBR 24 AT
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RN L E M e Y 2R G, I 0] i ok R Mt 48 Fig 11 Effect of operation conditions on NH," -N removal
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Fig. 12 Effect of operation conditions on TN removal
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Fig. 13 Effect of operation conditions on TP removal
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Fig. 14  Effluents COD,NH, -N,TN and TP Fig. 15 Removal efficiencies of COD,NH, -N,
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