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ABSTRACT

The aim of this study was to evaluate on the removal effect of total nitrogen and phosphorus in municipal wastewater
with temperature change from 10°C to 24°C in CNR(Cilia Nutrient Removal) process. CNR process is the process
combining A%/O process with cilium media of H2L company. The removal efficiencies for T-N were found to be 57.9%
at 10°C below, 53.7% at 10-20°C, 52.2% at 20-24°C and 44.4% over 24°C, respectively. The removal efficiencies for
T-P were 53.3% at 10°C below, 59.1% at 10-20°C, 72.4% at 20-24°C and 50.0% over 24°C respectively. The specific
nitrification rate (kg NH;-N/kg MLSS.d) of Oxic basin was 0.088, and 0.053 at 10°C below, 0.077 at 10-20°C, 0.097
at 20-24°C and 0.088 over 24°C respectively. The specific denitrification rate (kg NOykg MLSS.d) in anaerobic'and

anoxic was 0.013, 0.008 respectively.
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Fig. 1. Schematic of CNR process.
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Table 1. Volumetric loading with temperature change

Volumetric lonfing Temperature (low<10°C) (10~20°C) (20~24°C) (24°C>high)
~ TBODs(kg BOD/m’.d) 026 032 0.39 039
Vi’i‘ﬁi‘gnc T-N(kg T-N/m’.d) 0.08 0.09 011 0.14
T-P(kg T-P/m’.d) 0.006 0.009 0.012 0.013
Table 2. F/M ratio and C/N ratio with temperature change
variables Temperature (low<10°C) (10~20°C) (20~24°C) (24°C>high)
(kg TBODykg-MLSS.d) 0.069 0.089 0.114 0.147
F/M Ratio
(kg-TCODy,/kg-MLSS.d) 0.032 0.037 0.051 0.059
C/N (kg-TCODyu/kg-TN) 1.50 1.58 1.58 095
SRT(day) 21.9 18.8 135 10.8

24°C, 24°ColAte] 2] o} R3lApe) 85s)
S X9l Table 15} o] TBOD.Y $-4%-8}(kg-
TBODym’.d)y& 22} 026, 0.32, 0.39, 0.39 ke-TBOD;s
/m*d, TNo| 245353k ke TN/m’.d)}2 0.08, 0.09,
0.11, 0.14 kg-EN/m’d, TP2 -£2%-3}=f(ke-T-P/
m’.dyS 0.006, 0.009, 0.012, 0.013 kg-T-P/m’ d& 2|
bt

TBOD;s2] F/ME= 0.105 kg-TBODykg-MLSS.d, TCODy;,
2] F/M= 0.045 kg-TCODyy/kg-MLSS.dZ HFg-%e] -
== FMRIZE S o 4 Ytk TCOD,,/TNH| 2
EAJEE O/NE|E 141 kg-TCODy/kg-TN2Z | -$-%
Hle} 2= sle] ul2 F0952 TBOD2| FMe=
722k 0.069, 0.089, 0.114, 0.147 kg-TBOD4/kg-MLSS.d,
CODy2] FM= ZFzh 0.032, 0.037, 0.051, 0.059 kg-
TCODyi/kg-MLSS.dZ. f-32] 71857} vhol

AALZ 0200812 WA FHEG. Mg SsE
T3] 2 AN MLSSl gt E=IAAF
AZHSRT)S 162, E7)29 AFAI7FE 6902 1}
Eiter e=ME By 10°C b ¥ A9 219
o, 10~20°CellAE 18.8Y, 20~24°CollAl: 1354,
2A4°Co A M= 108U R $AFG e EA7)e)] A
=9 AApe] e|lma whgxo] MLSSE ¥4 #48}
a1 HA71ERAEE 9] Wil SA AFAz ]
7kt

o Zz « nE
1. 87129 2|5

20004 1998 897kA] -£A717ERES] R
TBODsE X3 Table 3, Fig. 29} 7o) 10°Co|3}e] &

Table 3. The removal efficiency of each variables in CNR process

Temperature

variables (low<10°C) (10~20°C) (20~24°C) (24°C>high)
Influent 64.0 78.9 94.7 64.3
TBOD; Effluent 6.0 7.8 5.6 9.1
Removal% 90.7 90.1 94.1 85.9
Influent 44.9 65.7 81.0 86.1
SS Effluent 3.8 4.5 8.1 6.7
Removal% 91.6 93.2 90.0 922
Influent 202 20.8 26.5 224
TN Effluent 8.5 9.7 12.7 124
Removal% 579 537 522 444
p Influent 1.5 22 2.9 2.4
Effluent 0.7 0.9 0.8 1.2
Removal% 533 59.1 724 50.0
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Fig. 3. The removal efficiency and concentration of SS.
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Fig. 6. The change of phosphorus concentration with temp. in each basin.

Table 4. Operational variables on the CNR process

Temperature

(24°C>high)

Volumetre Toading Iow<l0°C)  (10-20°C)  (20~24°C)
ol e L 0 oo oo
Sp(eriﬁzv‘iz“g‘%g;’II‘\IE;&\;‘;‘S”E)C basin 0.005 0.009 0.010 0008
Spéceﬁfwiﬁfi{ﬁ;.iﬁEﬁigl&i’;l;,S’fsm 0.053 0.077 0.097 0.088 .
S“Zit;iﬁieﬁtiﬁﬁ;"ggjtﬂi(g[_}MVfé“seﬁ) 0.063 0.081 0.107 0.127
Suzset;?gieﬂ:f‘tﬁkrga_ﬁgs;i‘)le) 0.013 0.013 0.02 0.033
Ph(olfgl}fg:_splr;gﬁ;g_gilaer"bic basin 0.016 0.063 0.081 0.085

Phosphorus uptake in oxic basin Oxic 1 0.005 0.029 0.02 0.033 .

(kg PO,-P/kg-MLSS.d) Oxic 2 0.001 0.009 0.013 0.001
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