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A Comparative Study on Performance of an Intermittent Aeration SBR and a
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Abstract: An intermittently aerated sequencing batch reactor (TASBR) and a traditional sequencing batch reactor ( SBR) were
respectively used for treating digested piggery wastewater, and the pollutant removal performance was studied at different ratios of
chemical oxygen demand ( COD) to total nitrogen (TN) in the influent and different loading rates. The results showed that the
pollutant removal rates in the IASBR were much higher than those in the SBR. Under influent COD/TN of about 2.2 and NH, -N
loading of (0.12 +0.04) kg+(m®+d) ™', the removal rates of NH, -N, TN and TOC in the IASBR were 97.2% =4.4% , 81.5% =
7.5% and 88.5% +2.4% , respectively, higher than the corresponding rates of 78.3% +19.6% , 79.8% +4.9% and 86.6% =
3.2% in the SBR. As the NH, -N loading was increased to (0. 18 £0.02) kg-(m’+d) ~", the removal rates of NH, -N, TN and TOC
in the IASBR were slightly decreased t0 92.4% +7.3% , 77.5% +5.3% and 86.4% +2.2% , but still higher than the corresponding
values of 78.1% +15.4% , 61.8% =11.2% and 81.8% +5.6% in the SBR. As the NH, -N loading was remained at (0.20 =
0.01) kg+(m*+d) ™", but the influent COD/TN ratio was increased to about 3. 0, the pollutant removal rates in both IASBR and SBR
were increased, compared to those at influent COD/TN ratio of 2. 2. The removal rates of NH,-N, TN and TOC in the IASBR were
99.6% +0.2% , 91.5% +2.9% and 92.0% +0.9% , respectively, higher than the corresponding rates of 90.2% +1.4% , 83.0%
+1.9% and 90.2% +0.5% in the SBR. Based on the above, the IASBR was more efficient in TN and ammonium removal and more
shocking load resistant, and therefore was more feasible than SBR for treating low COD/TN ratio wastewaters such as the digested
piggery wastewater.

Key words :intermittently aerated sequencing batch reactor (TASBR) ; digested piggery wastewater; total nitrogen; ammonia nitrogen
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COD ¥ J¥ 2 (950 +278) mg-L™", A I (COD/
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CaCoO, it).

1.2 e B fLstT 450
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WA et i T R AR R
BIRE(DO)FEHRITE0.5 ~1.5 mg- L~ JEBRSES
SR FER PR A5, DO K F 0.2 mg-L7".
RIS AT I R KR 25 ~32°9C. i A
TSIRE A BT IE KA FR )T A2/0 T2 M-S0, 4
AR O TR T 8 A ( MLSS ) ¥ JiF 474 000 mg-L~",
SV, N 25% .

Wi R e b 4547 136 d. o 1 ~12 d M
FIHr B, HRT 2 5 d; 5 #% B HRT Figk /K coOb/
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TN BAR , BBt 3 A T L7k K rh s inJo K iR #h
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$#2.3+0.5,HRT J 5 d,i{5& COD fiff £~ 0. 10
kg« (kged) ~'. BLBTBOS TR ER K218 e R
HEJR 38 d TFihfaE T4 6300 mg-L™"; J5ieMRE
725 e 22, T 2(62 ~107 d) , BRIEA N
AR COD/TN M 2.2 +0.2, 4% HRT £ 3 d,%]
H158 COD fifmf# = 2 0. 12 kg (kg-d) =", J5iRHK
G B R 297 500 mg- L' YRR B RS TG
H 85 d FFRE #KHEVE (3 SRT R 77 d) , 4

TASBR 1 SBR 1) MLSS 433l 2 % 766 100 mg-L ™"
15700 mg- L~ {5 PEIRMCE , TR /K 4 B vk e B 3%
P, T 3(108 ~136 d) , #EE kK COD/TN &
3.0 0.2, f#£FF HRT N 3 d, R¥EATHEVE , TASBR Al
SBR 1175 Y& ¥& J& 43 Jill ik F] 7800 mg-L~' Fl 7100
mg-L™", A B A9 75 Y8 COD f ff 4 5l A 0.15
kg- (kg-d) "'F10.17 kg~ (kg-d) ~', JAKIF B 4F, 15
TTTREPELE.

F1 WKW 5ETES

Table 1 ~ Experimental design and operational conditions

WiH TH 1 T2 T3
BT RE/d 13 ~61 62 ~107 108 ~ 136
HRT/d 5 3 3
K COD/TN 2.3+0.5 2.2+0.2 3.0+0.2
K COD/mg-1.~! 2853 +640 2496 +205 3568 +261
HBEKNH, -N/mg-L~! 619 212 540 £55 624 40
K TN/mg-1.~! 1247 £188 1232 +148 1206 + 104
COD MM /kg- (m® -d) ~! 0.57 £0.13 0.83 +0. 07 1.19 0. 09
HAEBBU T/ kg (m®-d) 7! 0.12 0. 04 0.18 0. 02 0.20 +0.01
TN B A fr kg (m? -d) ! 0.25 +0. 04 0.41 0. 05 0.40 +0. 03
TASBR COD V53R ff/ke- (kg-d) ~! 0.10 +0. 03 0.12 £0.02 0.15 £0.01
SBR COD ¥5 98 {1 fif/ke- (kg-d) ~' 0.10 £0. 03 0.15 +0.03 0.17 £0.01
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WAAEBRR(NAR) AR (D) HHE™ . R
(FA) B R R AR (2) 130

C

NOZ’-N
NAR = ———

CNo; N + CNo; N
1.214 X cyyrx X o™
4
6344/ (273+T) H (2)
e ; + 10"

Y eyirrn s Exog v Exop IR ILAHAS ZUA
A E SRR, me-L™'; T N, C.

ARG H 2 6 436 L EETH (HITACHI
F-2500) 5 , BL & Y E A2 A 0.1 em Y PUTHDE A S L
L. W R OGIER ] 150 W iR IKAT, PTM HE R
750 V. ORI ARG AL 3 5 220 ~ 400 nm
280 ~550 nm. A FL ST EAIAHRIFE SN 5 nm.
PUB &K AR 2SS AR IE S S 6.

x 100% (1)

FA =

2 H#R5iTE

2.1 AEMWE
2.1.1 TN

PSR TN A L BRIG SN 1 PR, T80
1(13 ~61 d), 37K COD/TN N 2.3 +0.5, #F/K TN
el R (1247 £188) mg-L~" TN &R 47 4 (0. 25
+0.04)kg-(m’-d) =" ,JASBR #1 SBR i /K TN #¢
BE435 k(231 £88) mg-L ™" (256 £81) mg-L~",
PIZL S X TN 1 2 bR AE 3T, 4390 81.5% +
7.5%F179.8% £4.9%. T 2(62 ~107 d) , {44
HE7K COD/TN 2.2 0.2, #k7K TN He & Ry (1232
+148) mg-L~', %% HRT % 3 d,fli TN Z&FH 1
FEE A (0.41 £0.05) kg (m®-d) =", WL B2 W 5 19
TN FEBRIA BT R . TASBR X TN 2R3 e
TRERE 66. 1% , 1 5 AR ATF BRI &, 45 75 d XF TN
(1 LBRFFETE 80% Aid7; 5 ZAHLL, SBR 32 1 fif
il R MAA K, TN LB R A T B 2 40% H )k 3)
K, HENH 92 d A B 2 70% 4. T2 B
TASBR Al SBR ) H 7K TN ¥ & 43 5 A (270 +40)
mg-L ™' F (470 +149) mg-L~', TN £ F4 51N
77.5% +5.3% . 61.8% +11.2%. M¥EE TN LBk
BOF, T 3(108 ~136 d) $E & #E/K COD/TN £ 3.0
+0.2, 7K TN #E R (1206 £104) mg-L~" fREF
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TN 7757 4 (0.4 +0.03) kg+(m’-d) ™', IASBR /I
SBR 7K TN ¥ B 4351 F B % (99 +23) mg-L ™
(205 +31) mg-L~', TN 2 & 5142 5 5
91.5% +2.8% . 83.0% +1.9%.

HEZK COD/TN M 2.2 0.2 27/ % 3.0 0.2
Je , IE N # 1Y TN 25 B R RS 1 1945 31 K
FEARTE. b gl 5 RN A 0 5T 45 A —
AR 2 e I TP AR R 56 E, e T )
H1 SBR AbFEIFREIH WS & B, 4 COD/TN M 5.5 #&
mE 9.9 W, RE TN ZBRE M 59.6% = 5
75.9% . Kuba 2" I\ Sk 5250 8 R4 A9 B U8R
COD/TN W KF 3. 4. MiAHF5E i ik COD/TN
3.0 ZE 47 I, TASBR F1 SBR B Sz % TN A9 2R
A E Ik 90% 1 80% LA b, 4k = COD/TN,
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PEAGAEOL. SRRSO R, RGBT 2
TEL VR AT ARG (RS- 5 S W AT 1 1
FH k. Rk, A J5 W98 b oA 2
RTA AR I T /K S 3 A A e Y 180 7 8 25 7 =X
D A e R FH R

T 1 ~3,TASBR f TN ZFRCR 41T SBR,
Bt ol fE S LR, Pan 2P FLERAFSE T
IASBR I SBR XA HARC K (1) 25 BRA%CR , A& 3 2 itk

COD ., TN ¥ J& /3514 500 mg-L ™' #1131 mg-L ™"},
TASBR X TN 1) 2:B5% &35 91% , B & T SBR 11
79% , B IEEE2Y 78 R I TASBR b 3\ T ¢ 7K 5 41
KPR, BEE 1A] B SR B BN, TN 1) 25 PR R AL
Bl 4. ] g SOP 2 IR BB, 3 B TASBR
N #i PN 22 U Bk AL B T 7 ik AR Be i U0 H T
R — N B P2 A2 1K) NO-N (1 B2 Al AR S, A T
{75 TASBR R34 i A R0%.

2.1.2 HA

WA SR % B R R BRECR W 2 . T
1(13 ~61 d), #F 7K NH-N % & (619 + 212)
mg-L™" B A A (0.12 £0.04) kg-(m’-d) 7.
IASBR M NH, -N LR % H 98.8% +0.7% , i} /K
NH, -N¥#& & fa %2 76 10 mg-L~" LI F; 1 SBR ¢
NH, -NZEFRHRA N 78.3% +19. 6% , Hi/KNH, -N#
JE N (126.0 £93.4) mg-L™" PR K, e ik 330
mg-L~". T 2(62~107 d), #EKNH, -N¥RJE (540
+55) mg-L™" 45% HRT Jy 3 d, @A NS E
(0.18 £0.02) kg- (m’-d) ~', IASBR {1 /K NH, -N¥
FEZ A PR e Se T i & 125 mg- L7 Bl JE B A
Ff%, 87 d #a € T 10 mg-L™' LLF; 1fi SBR /K
NH," -N¥ B2 1 455 55 1 3 R 5 e v IR B 3K
250 mg-L™", HH% 98 d Ji7 /K NH, -N#k B A4 1%
FaSEAE 30 mg- L' ZcAy. T 3(108 ~136 d) , #k/K
NH, -N¥eJ¥ (624 £40) mg-L~" A M H N (0.20
+0.01) kg (m*-d) ~' #E &K COD/TN £ 3.0 =
0.2,TASBR #1 SBR [{JNH, -N 2[4 5R 73 %~ 99. 6%
+0.2% M190.2% +1.4% ,IASBR A4 Hi 7K NH, -N¥fk
PEARAFIE (2.7 £1.5) mg-L™' &4, Bl KT SBR
f(61.0 +6.4) mg-L™".

FEL T SBR,IASBR 23 i 0 w0 0 28 R 2= %
KSR A TASBR 1 ] &R SR S e B A LT
AIRBEASR I 7 B B — 2 I TE] A IR DO B, I
DO MEE AR 25 5 i s A AL R T R (B2 S AT
(AOB) 7E Ik DO FREE N 0f LLRAS B & (10 7= R R
B PR i A T B A K sh 2
ra B fE BB SR S, AOB 1 DLl i 7= % R
BB IR B = B B AR SO A T Lk AR i b
2 DAY i) SR <03 | A 1 LIV A 1) P R T o e A 3R
U T ) s AR A . Ak TASBR Y [i) B
AR AR I i S B R AR OB A RN, RE S S ) b
Fo R A R T FR R 53 B BE | 3k A A1 T R S8 2 A
EBx. A TIE IASBR ) B B A A e
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T PR 81 R BR AR, , 7K S S0 B AN (306 2 WE AT 1Y)
e RN R 8 SR A TS G W HE bR )
(GB 18596-2001) (& A <80 mg-L™"),if 1] ik %
2014 4 & B FRFV KT Y HEORAE) (HER 2
) B A AR (2 A <25 mg-L~"). AL
Z N, SBR X R AN KBRZ AR, K 2R
W 2 55 U0 B B2 YW ik 55 T TASBR.
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Fig. 2 NH, -N loading and NH," -N removal in IASBR and SBR

2.1.3 WS R

VR EE ) FA 23304 AOB 1 il i 15 48 4k T
(NOB) F7 1 , Anthonisen %52/ 3A Jy FA %F AOB F
NOB A6 4354 10 ~ 150 mg-L~"F10. 1 ~ 1

mg- L~ JRFHIEE LY FA WREAE 10 mg- L fff
VT, NOB B3 PEAL K FA =0 I 50% . Vadivelu
SEL0I0 2 FA HREE A E) 6 mg- L~ I AT 5¢ 4 40 i
NOB A= . i AT KB FA ¥ BE7E 40 ~70
mg - L™ Y Bl N AT SCBURS E A A AR A AL, 24 FA MR EETE
100 mg- L~ 2247 B WU S il 48 £ B o

AW G AR FH KO i R £ Tk B I i Ak %
(NAR) R WA AR A EUR R Lo T
TASBR 1 SBR W 25N FA ¥ FIXT L7 1 3I0 il 7245 &
HZEL AN 2 iR, T 1 ~3,TASBR Y il 25
RHSEST M I (114 £86) . (103 +64) , (73 +28)
mg-L~", XF N ) NAR 439 A 65.7% + 26.8%
60.6% +27.9% . 86. 1% +4.2% ; SBR B WIHASR
FREWREE M (78 £72) . (76 +81), (96 +22)
mg-L™", XF W /) NAR 435 0 82.7% = 11.6% .
73.7% +14.6% . 86.8% +4.7%.

# T80T TASBR W' FA MR H#5K, R4 SBR
f—2F 2547, T 1 ~2 , TASBR H /K B S0 i 280 v
IRZE T SBR,NAR X F SBR, iHH IASBR R4
A B ST i 1Rk A R h vk B AR X B, X S
TASBR N FA ¥k BEAX 3, X7 AOB F1 NOB R4
YEIFRAR XS /) | S A Al ok AR A Ak R A A 72
HBUE R A . 0 3 T COD/TN 425, ) il
A R I e | 20w 5 A% oK RS AR E ST
M, AF TSR MES . M TFI4% SBR,
TASBR (14 [i] #c g SR =X 00 A R I A 285 &L 1Y FR
ST A A G A B R S e A R R
XS F R E — 2, o] LAtk — A i
2. 1.1 TTHZ5E.

22 TASBR 71 SBR H1H) FA, IEAHEFN NAR
Table 2 FA, the nitrate nitrogen and NAR in IASBR and SBR

- IASBR SBR

FA/mg-L"! NO,; -N/mg-L~" NAR/% FA/mg-L"! NO; -N/mg-L"! NAR/%
TR 1 8.5+5.3 114 +86 65.7 £26.8 19.9 +10.9 78 £72 82.7+11.6
T8 2 18.7 5.3 103 +64 60.6 +27.9 33.7+18.8 76 + 81 73.7+14.6
TH3 20.7 +7.1 73 +28 86.1+4.2 37.9+13.8 96 +22 86.8 4.7

2.1.4 AHLA

BEAKH TN I EE A, SR MEER,F T
PRI AHLA. WA F 8 NE SR, HE i
ERTFANY XK T ILEA HLA
HEORE. AHPLAMAFATES R0 A8 AR KR
M BRI TN KBRASCHERN E 2 —.

AHRGEIR R R RO ALY, #E KB P A LA
& TN B LR 40% ~65% , T 1 ~3 JEKAHLA

M FE A9 R (621 +194) . (690 +122) Fi1 (583 +
110) mg-L~". £3 IASBR 4bFH )5, T 1 ~3 ik
PR E KIERFMCE (33 £52) , (51 £67) I
(11 £13) mg-L™", A HLA B 2% Bk R 45 51 ik 5
96.0% =+ 6.9% . 92.8% =+ 10.0% # 98.5% =
1.9% ; 1M SBR 1yt /K A AL & e JE 23 51 ol (34 =
49) . (214 +114) F1(35 £16) mg-L~' , HHLE M E
4343 R 95.6% +8.2% . 62.1% = 18.7% Fil
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93.9% +3.0%. T.0¢ 1 i, TASBR H/Ki9A HLAE H
J¥ 5 SBR AHY4 {H T 2 ~ 3 HEK A LA 7 32 5
J& , JASBR HUK A HLA M EE B BT SBR. &)
HE A5 2 DN S i) R AR SR I T B A EURR
AR IR e A W e D R S S A T
RERE Ko T LY o /Ny T4 5. Chen 251
WFSE T Bl U S A B 6 57 35 T 1 s il B, R BRAE 48
I3 T 8RS AR, SR R R I T R TR | B
R A A L.

2.1.5 i5ielidfeint:

R £F5 92 d PR B N g PN T 1 75 U8 A A b 3
P, & I TASBR [ N #5 P19 15 T L 20 48 Ak il R
(SAUR) F1 Eb W fif§ 1iR £k 42 fk 3 %8 (SNUR, L4 0,/
MLSS i) 43 %] & 0.033 mg-(g-min) ' Fl 0.038
mg-(g-min) ~', B W & F SBR K 0.021
mg- (g-min) ~' 1 0.010 mg-(g-min) . X —Z5 R
[EJHEEAIE T 2. 1.3 75 IASBR 1 FA ¥EAIL, % AOB
5 NOB il /R /N HE L.

2.2 A EBRRRE

PR I i P A S AR B T4 COD e, R
JH TOC FRAEA P L ERENL. T 1 ~3, 3K TOC
HeBESy 3 h (646 +126) . (585 £72) . (890 +43)
mg-1.""  TASBR % i 7K TOC ¥ & 43 5 k1 (71.5 =
7.5). (78.6+9.3) , (71.4 +8.7) mg-L~" X[y
EBFE RN 88.5% £2.3% , 86.4% +2.2% .
92.0% +0.9% ; T SBR Y Hi 7K TOC 437 A (83. 4
+10.5), (105.4 £33.7) . (86.8 +1.2) mg-L™",
XFRE B 25 BR R 5 5 A 86.6% +3.2% | 81.8% +
5.6% . 90.2% +0.5%.

WAL 25 DR 45 T 8 B 1A HL R Bl
2%, IASBR Hi7K TOC ¥ B B& I T SBR, {H 345 #H 2%
AR, HAREE X LB SBR Ml TASBR 4k
AR TRV K BT A ARG, S BTk o2 (B R
BESHH BLRYAR DO PR BEAE7E A A AE H, A AR H
TA%458 SBR A WL LBRFemk . Tl 3 mARM—
ST TAH MG, (HPTE RN A% 7K TOC ¥R
Tt — 4 AR, T 2 A gE 7K COD/TN e
RGP L BRAGRR S, X AT B SR N o 2 i ik
7K COD/TN J&, 2 I #% P95 I8 A R Bl A8 4y, it 5+
FRAERK AR Z w7 RGN A LY
B 2 R AR R k.

2.3 SO T

JE K T BT A L T — R LA SO R Y

XL 5T 37 B — 8 P OO BRI, 2 R G R

A RER Y K S R R 9 ) e
HA AT LR T EL ) S50 e 2 5 0 ' i B R B
TEAHSRIE AR, DT AT LA 2o 00 5 5% 48 T ikt K
=HEIOOLE , L AP AR, A5
TEER 61 d SRAF J3 AT 1 ISR 2 i 7K 1) = 4
FOOETE 4R 3 Bros. MKl & S (E,)
WA (E) BT, 0] RORE = 4E500 1% A
5 B e T DRI IX 0 7 e 2 1 SR )
I XA RIS | IV XA i PR e M Qi = Al
VXSRS EIR . S R A I, FRMR WK 158
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JEIX Ik B AR e T R IT X0 35 3 i 2 1 B2
YL BV DX s A M S E e =, = el
SR EE 1 LA 43 9N 33.8% | 33.6% . 16.9% , T &
B 2 RN B IR 25 o L BN, A R 6.3% Fi
9.4% . F#HEK,IASBR F1SBR Ay HKH T XAYFF
B e EE (1 T2 (R a2 s B 43 5l
%] 23.0% . 24. 5% , 1M 25 J 4 w2 W 43 5] & 7+ )
17.1% | 16.2% . 11 DX 35 7 % 85 1 i 2 s
& EER LT A4, 3k Ul B i A P 7e B e T X
V1855 B I B 1 S AR 1) TR 7 A T 2R S B R . AH
FeF kK, 2o v g A BRJS  TASBR H 7K B9 6 X
WUEGRE T REL 70% , ALY T 1% 91. 9% , ¥
P& SBR 14 55% F1 88. 3% , H 43 TASBR 403, |
DR T DX A 7 35 8 26 1 I 2 B 1 9 Ol i B T
66% . 52% ,W W4T T SBR 1 41% . 17% ,#— L1
WE T XFA VAL BRRCR 2 5 1050 45

3 it

(1) FE A [a] 1 K B R b A AR G i 1, TASBR
#Bion Lk SBR AR IR A S5 TN 2 BRACR, 1
TOC W) EBRICRAHZEA K

(2)IASBR M & A MM A EZBRBUR T HEEE,
Al g5 RO g FA W EE AR XK, % AOB il NOB
AR RIS 20 R SR ARG RN T il iR R AR AR
WA K. 5340, TASBR K #5 N 15 U6 Lh 24 A fb i
K (SAUR) F1 EE I il i £ 40 AL 0% (SNUR) BH & 55
T SBR, NAE ARG £ B2 Mg B T TASBR 9 =5 2l 1k
AR A

(3) A [a] 1 K B R HE A AR G i 1, TASBR
XTEAMUE I ZBRR i, T 1 ~3 43518 96. 0%
+6.9% . 92.8% +10.0% #198.5% +1.9% ,1£ T
2 ~3 HKALA A SIS, W& T SBR. =
AEDS TG o B 45 R K W] TASBR X%f 1 XA I X
1) 7 75 T 2 11 S AL 1) ¢ o B L SBR HAT T
U 2 BRACR , F IR T TASBR X A HLA
FBRAE T BB Y 15
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