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15197 v-1 UszanSammsthauen TutioTasli @311 Semi-batch Reactor

Air feed flow Agitator pH of NH, Removal
oo rate (I/min) speed (rpm) Serum concentration | efficiency (%)

1 30 0 4.7 1320 63.64
2 30 0 4.7 1040 63.46
3 30 132 4.8 1180 88.89
4 30 132 4.8 900 86.67
5 30 220 4.7 550 78.18
6 30 220 48 500 72

7 30 330 4.7 580 58.62
8 30 . 330 48 =560 60.71
9 50 132 5 1060 75.74
10 50 132 5 960 73.21
11 70 132 5 600 68.33
12 70. 132 49 1100 69.09
i3 30 220 5 980 77.55
14 30 132 53 980 74.49
15 30 132 53 1380 74.95
16 30 132 58 920 70.97
17 30 132 5.8 1320 70
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A13190 ¥-2 dszantamnistidauouTudisluenamdo Taslfni®iulu  Semi-batch

Reactor M2a1 189 veanisaniiums anududuvoaonIuiio 1,000 ppm, Agitator speed =

132 rpm LRE Air feed flow rate = 30 V/min

Time NH, Removal
pH of Serum
(min) eff. (%)
10 52 7153
20 53 80.2
30 58 736
40 58 749
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Perforate Plate
Air flowrate | Liquid flow | Number of NH, cone. Removal
Exp. No. s PH |
{L/min) rate (m /hr) plate 4+~ (ppm) efficiency (%)
1 50 0.8 7 6.72 840 82.1
2 50 0.3 7 6.89 740 824
3 50 1.5 7 6.71 620 79.0
4 50 1.5 7 6.99 700 80.0
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LI Perforate Plate

Air flowrate | Liquid flow | Number of NH, conc. | Removal eff,
Exp. No. ) ) pH

(L/min) rate {m /hr) plate {ppm) (%)
1 50 04 7 4,78 660 40.91
2 50 04 7 480 820 378
3 50 04 7 4.81 320 31.25
4 50 04 7 4.81 300 3333
5 50 0.4 7 481 300 43.33
6 50 04 7 482 400 45
7 50 0.8 7 483 580 2931
8 50 08 7 4.85 480 25
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UV Perforate Plate (ﬁa)

Air flow rate | Liquid flow | Number of pH of NH, conc. Removal
Exp. No- {L/min) rate (m3/hr) plate Scrum (ppm) efficiency (%)
9 50 0.8 7 4.86 420 28.5
10 50 0.8 7 4.86 480 229
11 50 12 7 4.69 1420 383
12 50 1.2 7 4.7 1820 28.0
13 50 1.2 7 4.72 1100 318
14 50 1.5 7 476 1500 34.6
15 50 1.5 7 4.78 1060 24.5
16 50 1.5 7 4.82 540 315
17 50 L5 7 4.83 600 25.1
18 70 08 7 471 840 57.1
15 70 0.8 7 4.72 860 63.9
=

20 70 0.8 7 473 T 1260 539
21 70 0.8 7 474 700 443
22 70 0.8 7 4,75 620 51.6
23 70 0.8 7 477 640 54.7
24 30 038 7 4.76 480 354
25 30 0.8 7 4.77 460 15.2
26 30 0.8 7 477 360 11.1
27 80 08 7 4.78 460 34.8
28 80 0.8 7 4,78 380 36.8
29 80 0.8 7 479 620 403
30 50 0.8 12 4.81 580 1.7
3 50 0.8 12 4.84 660 6.1
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Packed column 1A% Liquid volume = 150 liter 1 C gy, = 1,500 ppm Aiir flow rate = 6 m’/min

uae Liquid flow rate = 2.4 m /h

Time | NH,conc. inlet [ NH, conc. outlet pH of | efficiency
{min) Air (ppm) Air (ppm) Serum %
0 - - 42 -
2 968 193 B4 80
10 1079 359 8.6 66.7
20 1301 581 8.8 55.3
30 1107 747 88 325
40 1190. 802 8.9 326
50 941 636 8.9 324
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Packed column 1614 Liquid volume = 300 liter N CNH3 = 1,5Q8ppm Air flow rate = 6 m’/min

U0 Liquid flow rate = 2.4 m’h

Time | NH,conc. inlet | NH, conc. outlet pHof | efficiency
{min) Air (ppm) Air (ppm) Serum %

0 - - 4.2 -

2 913.5 110.7 42 87.9
10 1079.6 193.8 48 82.1
20 968.9 166.1 59 829
30 1052.0 2215 6.2 78.9
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m3an v-7 anududuveasy Tudiohuhninagaduuen Tudisluemmiualn Packed

P o e Y = ..
Column ¥ Air flow rate = 6 m /min U3u1%5311064 300 A5 DT Liquid flow rate = 2.4 m’h

NH, conc. inlet | NH, cone. in liquid
Exp. No.
Air (ppm) water (% NH,)
1 1000 0.095
2 350 0.055
3 1250 0.150
4 1310 0.135
5 1820 0.210
6 1490 0.230
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maad v-8 nisiidaueuTudisTuemmBoAioriu Packed column % Cyg, 1,500 ppm

fAir flow rate = 6 m*”min Y3wianitludufy 300 a3 uaz Liquid flow rate = 2.4 m’h

Time NH, in air NH, in air NH, in
eff (%) —

(min) inlet (ppm) { outlet (ppm) water (%)
10 1550 110 92,9 0.117
20 1506 459 69.5 0.165
30 1578 796 49.6 0.187
40 1459 1105 243 0.2}
50 1478 1158 21.7 0.215
60 1535 1257 18.1 0.22
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