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Biological Nitrogen Removal by Alternating Anoxic/aerobic CAST
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Abstract: This study investigates the effects of continuousfeeding and stepfeeding patterns on the
nitrogen removal performance and the aeration rate under the anoxic/aerobic( A/O) condition of cyclic
activated sludge technology ( CAST) process treating low p.op/pry wastewater and analyzes the profiles
of pH DO and ORP under the stepfeed mode. Results show that the average removal rate of pqy is
75.1% and SVI is 229 mL/g when the system runs under the continuous feeding mode and activated
sludge bulking occurs because of the operation under long-term condition of a low influent load.
However the average removal rate of p;y increases to 81. 5% and the average SVI decreases when the
system runs under the stepfeeding mode. Meanwhile the aeration rate of the continuous-feeding mode is
0.56 m’ /h but 0. 24 m’ /h under the step-feeding mode when the removal rate of p( NH,”-N) is above
99% . Consequently the operation cost can be significantly reduced by using the stepfeeding mode.
Furthermore pH DO ORP curves have an observe variation during a cycle under the stepfeed which

also have a better correlation with the variation of contamination in the system.
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Fig.1 Schematic diagram of the CAST process

1.2

SRT
3000 mg/L

10 ~12.d Puiss
20% . 4
0.25. 15d

SV
P( NO; N)
pH

SSVE pyssp( NHSN) p((NO, N)

Pcop Poo~ ORP
5|h

S K

g Bt K
s NN NN s I
K B ik Oyl
IR OHEK + 175
2 CAST
Fig.2 Operation mode of the CAST process

1.3

Peop =160.7 ~331.7 mg/L p( NH; N) =62.31 ~
88.17 mg/L pyy =62. 65 ~90.09 mg/L pyp =3.2 ~
6.7 mg/L 2.9. pH 715~
7.7 22 ~27 C.

Pcon/Prn
200 ~420 mg/L



3

3 / CAST Peon /P
1.4 P~
p( NH, N) NH, N
p(NO; N) p(NO; - p( NH, -N) 0.1 mg/L.
N) Na~ 1- ) 1 Pcon 5B-3 TN
o Multi N/C3400  TOC 128 mL/g.
: poo~ORP pH WTW Multi 340i 0.24 m’/h NH, N
; JMLSS  .VSS 99% p( NH;-N)
b NH, N
1.5
43% .
2 TN
Puiss 3000 mg/L
peon 50 mg/L.NH; N 95% 1)
2 ,
2.1 2
3 2
3 2) TN
TN 75. 1%
75.1% SVI 229 mL/g. D
0.48 m’/h  0.52 m’/h o(N)
p( NH, N) 20 mg/L TN  NH; N
4120
140 éﬂ;ﬁm—» %@k—» 100
120 a4 =~
P! 80+ ™ 'A\ 4% o, &
£ 6ol Pogp007 \00000\"/740 =
£ 401 sD \ .
< Lok a0 o 120 2
b 4 8 12 16 20 24 28 3
t/d
& 100 1350 107
< re ‘.,...II.........'.......ﬁ H0.6 ,_‘_\
%i 800 " 00 os=
g \ / 12505 Jo4 E
%HQ 60—***%‘{::**}10(***36 ZSOE _gii
T2 400 200~
® o SO0, liso 924
=y 2 4 * R exx Ay xR 101
~ 0 & I \AAAAAAALAA L eadoss 100 -
0 4 8 1216 20 24 28 32
t/d
—x—COD £fFE  —A-TN £fR —O-TN,  —0-TN,
—o— NH;-N £[r& —e—NH:-N_, xSV —mht

Fig.3 Effect of the feeding pattern on nitrogen removal performance and SVI
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