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Abstract: The biological removal effect of nitrogen and phosphorus and limiting factor of SBR technique after anaerobic
digestion of centralized swine wastewater were investigated and studied. The operation parameters of SBR technique were
8h/cycle, 30°C constant temperature, SRT/10d, HRT/1d. The removal rates were 94.3% and 96.5% for ammonia nitrogen
and PO,’ respectively with the initial concentration 1682mg/L for NH",~N and 185mg/L for PO,*. Experiments in
batches with temperature from low to high series of 8,10,12,14,16,18,20,22,25,30C confirmed that SBR technique could
achieve fairly good effect of nitrogen and phosphorus removal above 18C, and temperature would no longer be the
limiting factor. AUR (ammonia-nitrogen utilization rate), NUR (nitrate-nitrogen utilization rate) and OUR (oxygen
utilization rate) parameters obtained from the consumption curve slope of activated sludge test could evaluate effectively
the bioactivity of SBR sludge.
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Table 1 Characteristics of swine wastewater supernatant
after centrifugation

ELikz e fis e
BOD(mg/L) 1705 COD(mg/L) 4030
NH";~N(mg/L) 1680 NO 3-N(mg/L) 1.2
NO »N(mg/L) 0 TN(mg/L) 1682
TS(g/L) 12.36 VSS(g/L) 1.92
VS(g/L) 6.01 TSS(g/L) 2.50
TP(mg/L) 185 pH fii 8.3
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Table 2 Parameters values of contrast tests

itk NI N2 N3 N4
CODs(mg/L) 780 1100 1290 1350
NH*;~N(mg/L) 300 400 500 560
PO 4-P(mg/L) 30 40 50 63
TS(g/L) 3.18 6.09 11.20 12.12
VS(g/L) 2.80 3.56 2.59 3.96
TSS(g/L) 2.53 3.69 2.56 3.60
VSS(g/L) 1.82 2.63 1.90 3.02

G I 4528 i 30°C HRT 1d,SRT 10d,
FEEH 8h. SBR[ AEE i A k7K 0.5h, A
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Hh DR AEUR A AU B R AT 0 P 1 S 45 R 0 4% T itk
PSR /D A DL A V8 N R b 70 SO AL 5 2L 1)
WEYE .5 N4 N1 2k 800mg/L; N2 24 1480mg/L;N3
A 2000mg/L;N4 2y 2200mg/L.
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Fig.2 Profiles of different parameters in a single cycle of

the SBR operation in test N2
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Table 3 Nutrient removal rates and values of AUR,

NUR and OUR

oM N1 N2 N3 N4
NH,"~N 2[5 % (%) 98.1 98.4 98.9 94.3
NO; -N LB #4(%) 99.4 99.4 99.5 99.5
COD ;55 44(%) 63.2 69.8 71.4 68.5
il i 22 E
NO; -N[mg/gVsSh)]  100.2 130.3 150.2 143.1
NH,"-N[mgAgVSSh)]  28.6 33.5 41.2 43.3
AUR[mg {(gVSSh)] 27.3 29.6 31.6 31.0
NUR[mg /(gVSSh)] 36.2 39.6 40.2 41.2
OUR[mg A(gVSSmin)] 56.3 65.8 71.2 70.1
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Fig.3 Profiles of different parameters in a single cycle of
the SBR operation in test N3
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Fig.4 Profiles of different parameters in a single cycle of
the SBR operation during test N4

—¢— NH,/*N —0O— NO,-N —A— NO,-N

HFI0 % W T LU FALIE S5 HL R ORP K
i 4 WL 2(c). P4 3(c).ORP Y5 Jz Wik B4 5 AF 3
B DEAILAIT Z) ORP i 28 20 T B i’“ﬁT H
ﬁﬂﬂi,k%mfrfmmﬂu)\ M2k ok LT M A

o

A4k 4 i mmmm W TR,

AUR,NUR,OUR [f)1H .2 3.

100
é 80 | —o0— NH,-N
= 60 —0O~— NH,-N
E 0

40
8
B 20
4

0

0 30 60 9 120 150 180

B [@)(min)

10
5 8
S
E ¢
i
® 4
fad
H 2

0 1 1

0 20 40 60 80 100
At fa(s)

'S AUR. NUR. OUR i sk
Fig.5 Calculation values of AUR, NUR, OUR
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