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Migration and Transformation of Nitrogen in a HRAP Treating Domestic

Wastewater in Rural Area
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Abstract: The migration and transformation of nirogen were studied in a high-rate akal pond (HRAP) treating domestic wastewater. Total
nitrogen varied from 17. 13 mg L to 133. 2 mg L while ammonia ranged from 1. 85 mgL to 108 3 mg L in domestic wastewater. At HRT of 8
d, the annual average removal efficiency for TN and ammonia were 29. 4% and 91. 6%, respectively in the twe-stage HRAP. The treatment
performance ranked in a descending order as follows: summer, autumn, spring, winter. The major mechanism for the migration and
transformation of nitrogen in HRAP were nitrificaton, assimilation by algae and others such as ammonia evaporation. Nitrification contrbuted to
more than 50% of ammonia removal. Despite the possibility, the contribution of ammonia precipitation was negligible in HRAP. The total
nitrogen was mainly removed through assimilation into particular organics and subsequent separation. The contribution of ammonia evaporation
to total nitrogen removal was marginal. The overall removal of TN can be improved by recycling some treated effluent to the upstream septic
tank or by upgrading a polishing hydrophyte pond.
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Table 1 Characterigics of the influent feed to HRAP mg* L.~ !
coD ss pH
554 9+123 5 62 93£35.12 850120 15 4.65%£1.24 6.95%4. 21 9%8.21£30.2 7. 85%0.87
1.4 2 D COD (DCOD)
, ,HRAP 50))) :
HRAP, 0.5 m, COD 554. 85 mg/ L, 80% ,
, 0. 35 nys. . COD
,HRAP . 2d ; HRAP COD
s , 3d , R DCOD , HRAP
DCOD COoD,
( Scenedesmus quadricauda) , cOD
Chta 0. 28 mg/L.. CoOD  SS ,
) 100 mg/ L,
DCOD Omgl
2.1 SS( ),
2 HRAP COD DCOD b
Table 2 COD and DCOD removal in cach it of HRAP systan
COD(DCOD)  /mge L7
HRAP HRAP / %
(10~ 11 ) 341 1£98.3 306 421 4185 4) 213 0£12.5(76.26) 217 2£16.5(68.59) 111 1£10. 266 58 67 4
(12~1 ) 4472F1132 29, 1£254(1758) 23 8F13.6(124.52) 228 5E14.5(84.73) 146.0F11. 470 84 67 4
(3~5 ) 730 3%210.2  314.5%35 1(2022) 263 7E17.4(83.55 261 0£21. 1(81.08) 102 5E5. 1572 49) 86 0
(6~8 ) 636 1£1452 266 5E154(176 9) 264 9£19.5(73.23) 264 0£16.1(61.89)  95.5%4.25(68 91) 850
554 9%1235  280.4%20 1(186 9) 243 2F21.5(87.45 244 1£15.8(73.87)  110.9£10. 270 52 80 0
1) DCoD
TP 1.7~ 17. 1 mg L, : 8.9% 16.5%.
TP 1. 83~ 4.44 .
mg/ L. TP , 2.2
65% ~ 70%: TP R HRAP 3.
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Table 3 TN and DTN removal in each wunit of HRAP system
TN(DIN)  /mgeL~!
HRAP HRAP /| %
(10~ 11 ) 9. 02 13 90 28126 45 (83.48) 67.09F11.34(59.99) 57.85%8.46(48.92 39 72E4.5836.72) 512
(12~1 ) 88.38%21.45 78 1224 33 (71.76) 78.44E8.68 (68.38)  69.20%6.77(64.04 65 T0E3.58 59.29) 257
(3~5 ) 89. 9520 4 73 79%17 30 (65.79) 56.70%14.80(45.32) 53.52E11.92 (42.78) 38 71£5.4836.61) 570
(6~8 ) 80.37%19.48  66.29F18.38 (59.89) 45.02%8.30 (35.26)  41.13E10.02 (31.47) 25 58E5.4523.87) 68 2
85.01£20. 15 76 7522 88 (69.57) 60.76£16.22 (51.01) 54.19F13.55 (45.17) 40 %6E4.58 37.9]) 518
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Table 4 Seasonal variations of nitrification contribution of each stage of HRAP/ %
(10~ 11 ) (2~1 ) (3~5 ) (6~8 )
HRAP 63 0X3. 5 93.5%1.5 50 8%3. 5 49.3%4.2 6l. 6£10 5
HRAP 56 2%4. 1 83.91+3.2 87 512. 6 48.0%4.1 70.9£8 9
HRAP \ HRAP 0.136 2
( 06: 00~ 18:00) , 2h mg/(L*h)  0.1016 mg/(L+h),
NO;-N  NO:z-N. 10 4 , 1. 238 2mg/(g*h) 0.88 5 mg(g*h).
16.4~ 18.8°C, MLSS 110 mg/L. (2)
4 , 14. 80 mg/L, NH;
; NO,-N ,NO;=N ,
1. 55 mg/L, 4 h NH3 .pH
» 1 mgL ; .
NO;-N , NO;-N U HRAP pH ,
, HRAP , . Konig )
, HRAP y= HRAP .pH 9 10,
0.1362x + 1442 (r = 0.8927), y= 0.101 6x + 40%  80%.Picot "
: 36.1%  46.3% < 7,

22.54 (= 0.9002).
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Table 5 Ammonia volatiliztion percentage of NHi —N transformation in the HRAPs
HRAP HRAP
pH 7. 6 7.78 7.75 7. 56 770 8. 47 7.82 8.05 8 02 8.07
iy C 16. 16 5.26 16.32 29 56 17.8 13. 86 4.56 16. 65 29 98 17.7
JmgeL~! 12. 59 211 20.27 8 34 16 83 3.4 11. 44 8.05 123 5.96
Pmgt(m2¢ d) -1 41141 11184 78191 2991 98 79 06 39191 4156 65177 1311 63 62181
P% 110 015 311 1000 27 713 014 816 2916 818
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