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Abgract : Fixedbed hidfilm reactor and sequence betch reactor are two kinds of commmon hioreactors in wastewater trestment. The conpaion o their peformance
showed that volumetric removal potentia of totdl nitrogen in the sequence batch reactor was dose to the hicfilm reactor (1960 mg-L ~*-d™*) . Bothdf themwere
far higher than the traditiond nitrification and denitrification process. In the experiment , the gart-up time for the sequence batch reactor was one third shorter than
the hidfilm reactor. And the biomass accumuaion in the sequence batch reactor was higher than that in the bidfilm reactor. However , the sequence batch reactor
ooud tolerate smdller pulse of subgirate concentration and hydraulic load than the hidfilm reactor.
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1 , 1.6x10 LY,
Table 1 QGonpostion of synthetic annonia wastewater
/(gL /(mi-L~h)
NaH, PO, 0.05 1.25
MgS0;- 7H,0 0.2 1.25 ’ ! 0.5d,
cad, 0.3 (NHg) 204 DO, ,
KHOO; 1.25 NaNO,
(g-L"1) :EDTA 5.000,FeSO, 5.000; 1.2.2
(gL 1) :EDTA 15.000 ,Zn0,- 7H,0 0. 430 ,G0D;- 6H,0 0. 240 ,MnC
-4H,0 0.990 , QuSD; - 5H,0 0. 250 ,NaMoO, - 2H,0 0.220 ,Nid, - 6H,0 0.5q L}
0.190 ,HsBO, 0. 014 ’ 29 '
30 pH 7.5 8.5.
“ 13mg-g ' d, , :
0.5g-L". ,
2 ., 30mn 1 30s,
Table 2 Character of inoculum 3L-m'n'1
T9@LY)  vS(glY mys/ mrs pH '
71.81 46.12 0.64 6.76 23h, 0.5h, 0.5h.
1.2 ) '
1.2.1 , 1.
, 1.5L, 1.3
1.2L, 800 nL. 1) 2 HRT 1d
: : NH, -N
’ - ’ NO; -N 70mg-L°t,
30 ,pH 7.5 Anamnox
8.5. 1 2)
140 mg- L~ * ,
HRT,
3
HRT ,
7 8 9h,BR 21 22h, 2d
28mg-L ",
13K 2. WRBhZR 3. [ 2 PR AE P S B 3% gt 0
AAKPESURL 5. =14 BIER 6.t AL 7. KO 140 mg- L ’ 2d 10%,
1 1.4
Fg.1 Anamox fixedtbed bidfilm reactor sysem NH4+ -N: - (101 . NO; -N : N-
(1- )- 01 NO; =N
' (NH,). 0, (1] . ) (0] . 0.
; TS\VS: ;pH :pHS 9V
, : DO 6.5mgL' 2
- -1
+ , 6.4L-mn ". 51 5
NH; -N . 51d
, NH, -N 70mg-L"* 700 mg- ’
L™* NH; -N 95 % Anamnox , ,
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3, 4
(140mg-L " *-d )™
3
Table 3  Peformance of fixed-bed bidfilm reactor during gart-up
NH, -N NO; -N
/d
[(mgL 1 [mgL-td™Y  J(mgL™h) [(mg-L-tdY) [(mg-L -t d Y
1 76.3 27.14% 21.7 60.6 60.79 % 38.6 60.3
4 60.9 B.7T% 21.6 65.2 38.32% 26.2 47.8
7 55.4 71.08 % 4.3 61.2 100 % 64.1 105.4
10 61.9 98.92 % 64.1 69.6 97.12% 70.8 134.9
13 67.9 89.57 % 63.7 67.1 100 % 70.2 133.9
16 77.1 100 % 80.8 97.2 96.29 % %8 178.8
19 109.1 95.34% 108.9 118.3 100 % 123.9 232.8
2 149.8 95.45 % 149.8 148.0 98.74% 153.0 302.8
25 203.8 99.34% 212.1 218.6 100 % 249.9 462.0
28 244.4 %.73% 231.6 259.3 97.32% 264.3 495.9
31 265.2 97.33% 256.2 277.8 98.45 % 272.7 537.9
4
Table 4 Peformance of BR during gart-up
NHZ -N NO; -N
/d
/(gL 1) (gL td ) J(mglh) [l td Y [(mgrL”td?)
3 80.2 39.81% 35.6 82.7 45.22% 4.7 77.3
12 85.9 50.00 % 48.0 83.7 55.77 % 52.1 100.1
21 81.8 39.48% 35.9 2.7 49.39% 51.1 87.0
30 89.0 48.10 % 47.7 88.5 46.95 % 46.3 %.0
33 84.7 50.59 % 47.7 68.2 60.59 % 46.1 93.8
36 76.3 84.35% 71.7 70.1 87.01 % 68.5 140.2
39 119.7 98.21 % 109.4 112.1 100 % 124.5 233.9
42 158.9 98.38% 151.4 160.1 100 % 176.1 327.5
45 200.9 90.30% 189.2 189.3 98.07 % 207.2 396.4
48 216.7 97.85% 208.2 207.2 100 % 27.7 435.9
51 226.9 91.05% 215.3 234.1 9%.78 % 238.2 453.5
54 238.4 9.32% 226.0 245.8 99.85 % 254.3 480.3
57 246.7 96.54 % 238.1 253.6 98.59 % 282.3 520.4
60 268.9 93.78 % 253.4 275.4 97.46 % 294.1 547.5
2.2
3
5,8R 6. 3.1
2.3 3, (1 6d,
R )
1) NH; -N  NO; -N(
BR 70mg- L") 34.79 %
7 8. 61. 04 %. 16d ,
2) NH; -N 90 % NO; -N
BR 95 % . NH, -N
NO; -N 0% , 28mg-L "’
2.4 , 40d NH, -N
2 NO; -N 272mg-L°" 29L.5mg-L %,
3. 90 %
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Table 5 Peformance o fixed-bed bidfilm reactor during operation
NH4 -N NO; -N
HRT
/h 1 o o 1 o o
[(mg:L"*-d™ Y /(mg:L"t-d ) /(mg-L"td™h) [(mg:L"*-d™ Y /(mgL *dY)  /(mgL *d?)
20.66 147.1 140.0 154.1 151.1 301.2 291.1
14.75 224.8 218.4 235.5 235.5 460.3 453.9
13.48 268.9 260. 1 252.0 252.0 520.9 512.1
12.36 323.5 314.4 34.5 3.5 628.0 618.9
9.39 390.6 365.5 354.5 321.9 745.1 687.4
7.07 482.2 459.1 502.0 502.0 984.2 9%1.1
5.70 614.7 600.0 628.3 628.3 1243.0 1228.3
4.60 816.9 797.0 841.1 841.1 1658.0 1637.1
4.00 909.6 723.8 906. 1 903.0 1815.7 1626.8
3.38 1109.6 877.8 1258.5 1165.8 2368.1 2043.6
3.02 1230.0 840.4 1273.0 1148.8 2503.0 1989.2
6
Table 6 Performance of BR during operation
NH4 -N NO; -N
HRT
/h
/(ol-L-%d™ Y /(ol-L-tdY) /(ool-Ltd™ Y /(oL td ) /(mol-Ltd ) /(mool-Ltdo )
20.16 220.8 210.7 229.7 227.6 450.5 438.3
18.99 271.5 253.4 303.4 284.1 574.9 537.5
13.45 331.7 295.1 333.5 302.3 665. 2 597.4
11.28 386.3 386.3 427.0 416.6 813.3 802.9
8.72 500. 4 459.6 604. 2 566.0 1104.6 1025.8
6.89 725.5 673.7 749.3 736.0 1474.8 1409.7
6.10 768.9 653.0 657.0 603.8 1425.9 1256.8
5.11 863.8 788.9 882.7 868.6 1736.5 1657.5
4.21 946.5 709.9 954.2 680. 4 1900.7 1390.3
3.85 1162.7 788.8 1243.6 1018.6 2406.3 1807.4
2.43 1292.3 966. 4 1435.3 1043.6 2727.6 2010.0
7
Table 7 Paformance of hidfilm reactor a different subgrate concentrations
NH4 -N NO; -N
HRT
/h . 1 1 . 1. .
/(mgL"Y) [mgL"*dh) /(gL tdh)  /(mgLY) /(gL td™)  /(mgL *-dh)
8.33 249.9 93.50 % 720.0 673.3 349.6 83.96 % 1007.2 845.6
7.9 345.4 81.47 % 1037.4 845.2 a42.7 74.10% 1329.7 985.3
8.90 398.4 66.21 % 1074.5 711.3 556.8 57.05% 1501. 4 856.5
9.42 431.5 61.68 % 1099.3 678.0 601.4 53.09 % 1532.3 813.5
9.36 499.9 56.05 % 1281.8 718.5 639.0 46.60 % 1638.4 763.4
8.06 519.4 51.94% 1546.6 803.3 675.6 32.78% 2011.8 659.5
8.79 541.0 28.41% 1477.0 419.6 733.3 24.32% 2002.3 486.9
, ., NO;-N 280mg-L ",
NH, -N (301 mg-L™ ")  NO;-N (315 mg- _
L) 280mg-L ", 99. 99 %
21.65% 51.54 %. 210mg-L° Y, , , ,
2 : : NH'-N  NO; -N
Srous [‘” . Srous , _ (1 30d),
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Table 8 Paformance of BR at different subdrate concentrations
HRT NH; -N NO; -N
/h
[(moL " 1) [l td™ ) Jmglctd D (gl [l " td™ D) /(gL tdt D)
22.33 350.8 97.45% 377.0 367.5 466.6 87.85% 501.5 440.6
21.97 390.0 94.13% 426.0 401.1 505.0 83.99 % 551.6 463.3
20.93 422.9 85.33% 485.0 413.8 549.9 75.31% 630.6 474.9
22.11 460.7 81.96 % 500.1 409.9 586.6 68.64 % 636.7 437.1
22.02 479.4 78.29 % 522.5 409.1 605.4 65.58 % 659.8 432.7
21.86 495.0 64.07 % 543.5 348.2 620.6 54.20 % 681.4 369.3
21.43 515.1 48.05 % 576.8 277.2 640.1 50.50 % 716.8 362.0
100% 100%
@ .

80% 80%

)
&
1K
60% |- 60%
A WAHE
o HAH
40% L L L 40% I I I
3 4 5 6 5 8 11 14
HRT/h
2 HRT ((a ; () )

Fig.2 Hfect o HRT on ammnia and nitrite remova o biofilm and sequence batch reactor ( (a) bidfilm reactor ; (b) sequence bafch reactor)

84 301.3mg-L ", 90 % ( 4
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= ]
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5 Anmnmox ,  Anmmox
Fig.3 Rdationship o efluent ritrate concentration with irfluent (304 Anmmox
amnonia ooncentration ( 40 d) .
) ’ y Nl_|4+-N Noz- -N
, 1
NH,; -N NO. -N 3.2
( 39% 45%). , 2
Srous 2 . Srous : . 44d ,
Anmnox . , HRT 20.66h 3.02h,
, : 147.1mg-L"t-d? 1230.1mg-L ' -d ",
NH -N NGO, -N HRT 4.60 h( 816.9mg-L *-
98.4% 100%( 4). 30d d’)  NH/-N 89 % © HRT

, NH,-N  NO; -N 268.9mg-L " * ,NH, -N ,
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64. 79 %. , 154. 1 mg- 721.0mg-L ' d *( 44 %) |
L td? 1273.1mg-L t-dt, 87.85% 26. 63 %( 70%, 8).
85% . 30L.1mg-L*-d?
2503.1mg-L *-d
291.1mg-L t-dt 1989.3mg-L '-d'( 5). 3.3.2
HRT 20.16 h , 2d 10 % ,
2.43h, 220.8mg-L " *-d? (HRT) 7.11h 4.87h,
1292.3mg-L *-d'. HRT 4.97 h( , 85% 90% HRT
738.2mg-L t-d')  NH,-N 3.23h, 68 %
85 % , 229.7mg-L"t-dt 73%( 2).
1435.3mg-L '-d 87 % HRT  16.40 h
. HRT NH -N  NO; -N 10.12h, :
, 66.81% 72.71%. 81% 95% y HRT 6.17 h,
450.5 mg- L " d* 69% 81%( 2).

2727.6mg-L *-d
438.3mg-L '-dt 2010.0mgL *-d'( 6).

3.4
1989.2mg-L *-d ,
(2010.0mg-L" *-d ™). 2 : 7
(33.0 517.0mg-L *- . Srous M
d-1)[13]_ ’
3.3 : : CH,0
3.31 2 , (5] .
, INH, +1.3INO; +0.042500, 1. 045N, +
. , HRT 8 9h, 0.22NO; +1.87H,0+0.090H + 0. 0425CH,O
2d 28 mg-L°* NH, -N 280mg-L°* ’ 31mg-L?
249.9mg-L " 541.0mg- L~ ( 116 %) , , 26 g _ (
720.0mg-L""-d! 1477.0 2801y 20 mg ) tel,
mg- Lt dt( 105 %) ,
93.5%  28.41%( 70 %) ; NO; -N ,
349.6mg-L " 733.3mg-L ' ( 110 %) ,
1007.2mg-L*-d* , ,
2002.3mg-L " *-d *( 99 %) , 336mg-L ! , NO; -N
83.96%  24.32%( 1%, 7). , NO; -N ,
, HRT 21 ( 3). 3
22h,  2d 28mg-L ! NH, -N ,
350.8 mg- L * 534.2mg- L (
52%) , 377.0mg-L *-d!
579.3mg-L "t d ' ( 54 %) , 4
97.45 % 33. 71 %( 65 %) | NO; 1) 2
466.6 mg- L' 664.9 mg- L ( Anmnox ., Anmnox

42 %) , 501.5mg-L *-d? ( 30d Anmnox (
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