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ABSTRACT

Laboratory scale experiments were conducted to compare the performance of two types of sequencing batch reactor
(SBR) systems, anoxic-oxic-anoxic-oxic ((AO),) SBR and anoxic-oxic-anoxic (A,O) SBR on the biological nitrogen
and phosphorus removal. Also, the profiles of DO and pH in reactors were used to monitor the biological nutrient
removal in two SBRs. The break point in the pH and DO curves at the oxic period coincided with the end of nitrifying
activity at about 1 h 30 min in oxic phase, and the change in pH appears to be related to nitrate concentration. The TOC
removal efficiency in A;O SBR was higher than that in (AO), SBR. The denitrification was completed at the influent
period. The 2nd non-aeration and aeration periods were not necessary for the nitrogen and phosphorus removal because
of the low influent TOC concentration in this study. The release and uptake of phosphorus in AO, SBR was much
higher than that in (AO), SBR. In order to uptake more phosphorus, the Ist aeration period in A,O SBR should be pro-

longed.
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Fig. 1. Schematic diagram of (AO), SBR and A,0O SBR
systems.

Table 1. Composition of synthetic wastewater

Compound Concentration, mg/!
Bacto-peptone 74.35
Glucose 79.7
MgSO,7H,0O 50.0
MnSOH,0 5.00
FeSO,7H,O 222
KCl 7.00
(NH4),SO, 47.1
K,HPO, 84.2
NaHCO, 556.0
CaCl, 3.76
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Fig. 2. Operation conditions in (AO), SBR and A;O SBR,
respectively.
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Fig. 3. Typical profiles of TOC concentration in (AO), SBR

(@) and A,0 SBR(O). (F, feeding period; NA, non-
aeration period; A, aeration period; SD, settling and
drawing period).
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Fig. 4. Typical profiles of (1) nitrogen concentrations [NH,*-N(@), NO,-N(), NO,;-N(l)], (2) pH and (3) DO concentration
in (a) (AO), SBR and (b) A,0 SBR. (F, feeding period; NA, non-aeration period; A, aeration period; SD, settling and

drawing period)
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Fig. 5. Typical profiles of PO,*-P concentration in (AO),
SBR(@®) and A,0 SBR(Q). (F, feeding period; NA,
non-aeration period; A, aeration period; SD, settling
and drawing period).
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2 A9 47 DA 7] Wi AR wuskd
th X, {9 717k T8 AFAME NOy-N7L 2.2
mg/l A% AETLO ZM(Fig, 4), 0o o] A&z
As7E AN Aoz A7kt A0, SBROIME 4
717k} 75 AENME 195 mgie] POSP TR
7t ZA ook s}, 44 2AHH POSP TE= 164
mg/lE JErGoZH 1o WERT= e 437w
Astuts AL & & Utk 23 A0, SBRoNA
£ (AO), SBRel| vj3l 1] 44 syt Aded, o
= ZEshs NOy7F 919) A3 o]88o=2H Fe
7170 Wol) W24 AAEAT 2 o) 1) whEe) W
A 4= Q7] gEY Rz A4 £ glh
Hascoet 53} Pokethitiyook 5'9¢ <1 A|Ad T
sk AE F YHE 04 6] AEe A%
Az} EA= olgst U8 HAY F erm
Aukex FAl JPAH 4 Qe Aoz B
o}, w&hr Kerm-Jespersenst Henze™9} Schon 5V
& Axg 350 7Fs3 mAE st <l A9}

AEE o]88 F Qe A E 98t 9l WEe A
2 Q9 4F ke WEe] ZAHe Aoz T
Ak EPolle Fathk AECA A AA eSS d
db heterotrophdl] B8] f71&E A3l o] AHAEo]
Gol2]7] ol FE-g Qo] WEo] Aa=r| wiol
9l AAREo] Yokt Iasisloy,? HZdle F
Ak AdelollA 9 WE Al AFHA AdE 71
Eo th3t AW o2 ®E Ao ollgt NO, 7}
2o} mRT R HE Al 8Ale] ke 5] |
ol 2 o] AFjEs Ao i Asst LAE
g5 Hy §2& NO, B¢ ohjzk NO & oiA A
2} FEAE olggozA ¢l AA A ol8E
AUTHL FEACE olefd nAEES Py
& AATEAR o|43lE PAOsSE UE &
denitrifying PAOs (dPAOs)@k HH= v}

2) 1=} ¥|E7] 7|7k

12 ¥1E71 717+ &, (AO), SBROA PO P BE
125 mg/ol A 159 mgd2 Z7FHo 24 34 mgiel
PO, -P HES Jehldeh e o %o 2Edh=
NO, - 1%+ A3 #8028 PO, -Pe] o] U3t
A Fle vl A} o] 717+ F NOy-N& 22
mg/lelA 14 mglE ZHASIQAEd(Fig. 4), 1HEE
T4 denitrifierd]l 9|3 @RSt} dPAOsO 3 7ha
o] BgAow Jehdil, o] 7|7k 5 dPAOs?] <l
AFe] ez sl <o W& AA vehd A
o2 wEd. d3, o 717 F A0, SBROA PO
P FEE 164 mg/llA 351 mgl2 E7kske] 187
mg/1e] PO -P7t & EICh of %& (AD), SBReA
228 pO-P ¥ sl A=Y ol ARFeHE
NO, 7t A¢l glo} NOy©ol <3t As) #8-o] $7]
g oz gugn) o] 717+ F A0, SBROIA]
A9} WEo] s TAdE AMdS o] 717 F
o] pH 74 A3 Fig. 4y& FEIA HA¥siL Utk
53] AO, SBRoIA, EZsle] EHGAM B 13} H)E
7] 717kl Sk 308 Bt 7 Y 717l gdst
7t gERo 2N 1A MEY) )7k AA AT Es
7b glglont, ele] WEE fElMe Aoz Fash
7Zveletar BAEAT)

3) 12 27) 717¢

1& 327) 717blE F ukey) BEelA Q1 A3 8
o] wAIsig o, o el YAl s zpelst
AU (AO), SBRA POSP FEE 159 mg/el
A 120 mglE 23] 39 mghe] ¥ POSP A
HAZLE 2Q W, A0, SBRAIAE 352 mg/lolA
133 mg/i= 7Hhske] 219 mgre] ¥ PO P 43
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