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Comparison of effects on partial nitrification between anoxic-oxic and
controling DO /HRT process
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Abstract: To compare the effect of two different operational modes on partial nitrification ( PN ), two-stage
continuous stirred-tank reactors (CSTR) 1# (anoxic-oxic) and 2# (controlling DO and HRT) were constructed and
operated at room temperature (18—=22 °C ). Start-up time, stability, aeration consumption, sludge settling ability, as
well as the adaptability to the decreasing of ammonia nitrogen concentration were investigated. PN in 1# and 2# were
accomplished in 26 d and 41 d, respectively. When the effluent of an anaerobic/oxic (A/Q) process for phosphorous
removing ( containing ammonia nitrogen 35-43 mg/L.) was used as influent, PN was stable both under 1# and 2#
condition, however, aeration consumption could be reduced by about 20% in 2#. When the ammonia nitrogen
decreasing from 43 to 27 mg/L, PN in 1# would be unstable and the rates of PN decreased to 67.39%. For
comparison, PN in 2# could be maintained stable with an ammonia removal rate of >88%. Settleability of sludge was
good both in 1# and 2#. Rapid start-up could be achieved through controlling DO and HRT, and a stable and efficient
PN could be maintained through anoxic-oxic.

Keywords: domestic wastewater; partial nitrification; continuous stirred-tank reactor ( CSTR); anoxic-oxic;
hydraulic retention time ( HRT) ; dissolved oxygen (DO)
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Schematic diagram of the experimental equipment

Fig. 1

JRBIHT 5 d A E 1#2 % DO B HRT BB,
F ARG, B SEE 142 2% DO 439149 0.6~ 0.8 Fil
0.2~0.4 mg/L MRIGLIEEVIE 1479 HRT 96 h,
Wiz 47 5 d, W E K NH," =N, NO,” - N,
NO, -NHZEA I, #7 Z AR AEI0% L L, W%

HRT ER 4% 0.5 h BB B RIE(70£5) % A
k. R TR 24 10 S0 il A AR B L AT LM | B
FE 5.5 h fE R 140 243 [ /) HRT.

1.2 SRS A/KFNEFMITIR

W1 R, #2438/ 205 T 3 BB, |
JA BB S1(5E 6~55 K) LAFIKZ: AO BR K
JHEK BB S2(45 56 ~75 K) LI K Z AO 4
HACHPEKIE NH, ™ - N BRI N R0 38 R [ B
S3( %5 76~95 K) , & BrBeab /K NH," - N it ik
Mz 1T S8 1.

TER BB BE S1 R TR AR 35 5 K. 1) F 3k
KB (NH, ), SO, & NH," - N Ji & #k & h
95~100 mg/L, #& il NaHCO, 4% {1t 8 B, 5 & 5
NH, =N R 10 1,pH 4 7.5~8.0, % 1 L &4
JEAK &4 0.136 ¢ KH, PO, , [Al & A A 9 K
WO TG R TE S2 B BER T 15 K ) JRiE 7k
2 AO BRI 19 K R Rk, B NH, "N 5T 9k
} 35~43 mg/L,COD<50 mg/L( JLT2 8 21k W
MERE AR PTT) ,p(NO,"=N) <2 mg/L.7E S3 KB4k
SR MIRT5KEE AO BR#E S B9 /K (H B TR R Y
T A E R i AL AT BE AO Rl SN #% HH NH, " -N
A% AR AN AL 7K NH, =N B ik B T B
| 27 ~ 33 mg/L, COD <50 mg/L,p (NO,” -N) <
5 me/L, B R R M 1~2.3 mg/L.IHH} NH, " -N
JoREE R AT W RIPH 25 B TR 5 SR (b T i X
M5 KA B #E 7~9 H4yik/K NH, " -N Jit i ik i
TR AW A G, B ST W AR OS AT O SO0 T kK
NH, =N Ji i kB T B 4 38 W, AT ok SEBr T #
“UA] % EK FR NH, " =N A 37 33— A8 Al e
(B R 52 SR 206 14T 2414 R 5 K F A0 RS,
i, MLSS 4 3 750 mg/L,MLVSS 42 850 mg/L, 157
TUREMERE LA, SV M 95 mlL/g.
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Tab.1 Parameter variations of each stage

o Pk (AR / HRT/ — DO/ (mg - L")
(mg - L") h 14— 1# %% 24— 24 %%
S1(%i 6~55 K) 95~100 5.5 0.4 0.6~0.8 0.2~0.4 0~0.1 0.6~0.8
S2(4556~75 K) 35~45 3.0 0.4 0.6~0.8 0.2~0.4 0~0.1 0.6~0.8
S3(4576~95 K) 27~33 3.0 0.4 0.8~1.0 0.3~0.5 0~0.1 0.8~1.0
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SE RGN 2 7 25 N TR B Y MILSS SV, St
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It WTW 5 4 2000 A0 2 DO pH F/K IR 55 7K
FEAY BT H NH,® - N5 SR 98 1Rt 79 O B ik
NO, -NRH N-(1-%53) 2 "B, NO, -N

KM R B, COD SR B E {2 .
FEAR R, WALR R, FIFE A (FA) % T
A
p( NH4+ -N)
pu(NH, = N)
KHrp, (NH, -N) 7K NH, " -N JiT W &, mg/L;

x 100%. (1)
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A, L BRE/ IFE AR S DO/HRT T2 % Al Ak A2 0 L2 213 -

p(NH,*=N) JgiftHi7K NH, " -N B E 2%, mg/L.
p(NO,” - N)

" p(NO, —N) +p(NO, - N)

K :p(NO, =N) J it H K NO, =N % i f e i 2%,

mg/L;p(NO, =N) Mtk HH7K NO, =N [ i 22

mg/L.

x 100%. (2)

N

17 % pon(NH, " = N) x 10"

14 x (66344/(273+T) + lopll) (3)
ﬁqj:pirl,ler(NH4+_N) j‘jﬁ@%ﬁy‘] NH4+_N Ei_%%%
TE, mg/L; Tj'{lﬂ(ﬁ,l(.
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(8 B P 2 00 ) 0 0 v 1 DR AR 2% T T) B B
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P PR, A DO, Lt W 2 H Do FE
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0.6~0.8 mg/L.

WK 2 frs, 1#285 26 d(55 5~31 K) 817,
AR IE 86.94% , WAHILF ik 93.10%. 4n &l 3 it
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Fig.2  Variation of ammonia oxidation rate and nitrite accumulation
rate in 1#
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Fig.3  Variation of ammonia oxidation rate and nitrite accumulation
rate in 2#
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Fig.6 Variation of NH,"-N, NO, =N and NO, -N concentration
in pathway during S2 period in 1#
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in pathway in 2# on 95 th day
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