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Study of influence of temperature decreasing in
stages to nutrient removal in A*/O process

JIN Yu'? LI Jianzheng' REN Nan-qi' HE Jun-guo'

(1. State Key Laboratory of Urban Water Resource and Environment Harbin Institute of Technology Harbin
150090 China; 2. School of Resources and Environment Northeast Agricultural University Harbin 150030 China)

Abstract: The seasonal change of temperature in north China has significant impact on the
performance of urban sewage treatment process especially low temperature in winter make
the effluent difficult to meet the Chinese national discharge standards ( GB18918 —2002) .
Thus it is important to understand the performance of sewage treatment system following sea—
sonal temperature variations. Based on the operation of a lab — scale A>/0 sewage treatment
process the performance characteristics following the temperature drop from 23 °C to 18 °C

14 “Cand 11 °C  step by step were investigated. The HRT for the A*/O process was 10 h

with an average influent COD NH,—N TN and TP of 275 46 50 and 5.3 mg/L respec—
tively. The results showed that the average effluent COD and TP could meet the First Grade
A of the Chinese national discharge standards ( GB8918 — 2002) even though their con—
centration raised from 28 and 0.2 mg/L to 40 and 0.3 mg/L. respectively when the tem—
perature dropped from 23°C to 11°C. On the contrary the residual NH,—N and TN in the
effluent was up to 7. 58 and 16. 58 mg/L at 11°C  respectively unable to meet the First
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Grade A. The results suggested that the regulations and control measures to ensure the efflu—
ent quality should focus on the enhancement of nitrification and denitrification in the A”/0
process.
Key words: domestic sewage; A?/0; temperature; treatment efficiency
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mg/L NO; " —N 0.24 ~1.0 mg/L. TN 38 ~65 mg/
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86. 1% .85. 2% A*/0 ( GB18918 -2002) ”
COD I A ( < 50 mg/L)
COD( 40 mg/L) “ COD
1 A/0 COD
A
/
e d /(mg - 171) Mg L") /% Mg L") 1% (mg- L") 1% %
23 +1 7 283 +2.12 131 £0.58 53.8 51 +0.52 61.2 28 £0.28 45.2 90.2
18 1 22 280 £1.67 135£1.12 51.6 55 +0.10 59.5 33 +0.07 40.6 88.3
14 +1 32 265 +£1.33 141 £0.62 46.7 63 +1.43 55.7 37 +0.22 41.2 86.1
11 1 39 273 £1.55 150 £1.15 45.3 71 £0.55 52.8 40 +0.06 42.8 85.2
COD 0
A’/0 2.3 NH,—N
COD COD
2 23 C 18 C
A/0 NH,—N
0.8.0.9 mg/L
COD 45.3% 98.0% .98.2% . 14 C
~53.8% 52.8% ~61.2% COD NH,—N
40.6% ~45.2% . 90.9% NH,—N 4.6
COD mg/L I A (<5 mg/L).
11 C NH,—N
84.1% NH,—N
COD 7.6 mg/L I A
NH,—N TP
2 A’/0 NH,—N
A
/
e d Mg 17D 1% I(mg- L7 1% (mg- L") 1% %
23 +1 7 39.2+1.22 30.3+0.07 22.8 10.7 £0.36 64.7 0.8 £0.00 92.5 98.0
18 + 1 22 46.5+0.85 30.10.42 35.3 10.2 +0.55 66.0 0.9£0.03 91.6 98.2
14 £ 1 32 50.3+0.47 30.5+0.63 39.3 14.3+1.24 53.3 4.6 +£0.02 67.8 90.9
11 +1 39 47.7+0.74 34.9+0.73 26.8 16.2 +0.04 53.5 7.6 £0.08 53.3 84.1
NH,—N .
2.4 TN
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. TN
22 ~37 C 15 C . 23%C 18 C TN
NH;—N 76.9% 75.5%
- 6 ~43°C 15 C TN
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C 15 °C " 66.5%. 23°C  18C A*/0
TN 11.5.11.9 mg/L
I A (<15 mg/L)

A*10 NH,—N 14 C TN
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15.1 mg/L ) 14C A’/O TN
11 C TN 16.6 mg/L
I A
3 A’/0 TN
A
~ -1 !
e d M(mg = L7) e L) /% Mg L") 1% (mg- L") 1% %
23 +1 7 49.7 +1.33 44.3+1.11 10.9 13.5+0.83 69.6 11.5+0.27 14.9 76.9
18 1 22 48.6 £0.96 44.5+0.22 8.5 13.6 £0.12 69.5 11. 9+£0.08 12.4 75.5
14 +1 32 51.4+0.32 43.3+0.21 15.7 17.0 1. 11 60.8 15.1 +£0.59 10.9 70.6
11 £1 39 49.5+0.75 47.1+0.86 4.8 19.3+1.25 59.0 16.6 +0.47 14.2 66.5
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;
C d -1 !
/ ! M(m L7) g - L) 1% /(mg - L) 1% (mg- L") 1% %
23 +1 7 5.1£0.12  24.2+0.66 19.1+0.11 5.1+0.05 79.0 0.2 +0.00 96.5 96.5
18 1 22 5.2 +0.08 30.2+0.33 25.0+0.27 7.1x0.22 76.5 0.2 £0.00 97.2 96.1
14 =1 32 5.2 £0.06 29.5+0.45 24.3+0.15 8.5x0.05 71.2 0.3 +£0.00 97.1 95.2
11 +1 39 5.6+0.22 24.9+0.58 19.3+0.2 9.6+0.13 61.6 0.3 +£0.00 97.1 95.0
( 1
5:1 18
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( 4.
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1 3
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20 C C . 4.0 L/h .HRT 10 h MLSS 2.8 ~3.0
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250% 32.d
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