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APPENDIX A

BASIC DATA OBTAINED FROM EXPERIMENTS

Table f~-1

Time Tenp c, ¢, C~Cy
min. "C mg/1 ng/1 ng,/1
o 29.0 7.58 0.20 7:38
2 29.0 7.58 0,60 6.98
5 29.0 7.58 1.10 6.48
10 29.0 7.58 2.00 5.58
15 29.0 7.58 2,70 4.68
20 29.0 7.58 5. 40 4.18
30 29.0 7.58 4.40 3.18
45 2940 7.58 5. 50 2.08
60 29.0 7.58 6,25 1.38

Conditions of experiments

1. Diffuser No. 1

2. Immersion depth (of effluence) 50 cnm.
3. Elevation head (of diffuser) 50 cm.

4. Lverage power consumption 480 watts
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Table /=2

Tine Temp. cg Cy C.=C
min. “C ng/1 ng/1 ng/1
¢ 29.0 7.56 0.30 7.28
2 29.0 . 758 0.75 6.83
5 29.0 7.58 1.65 5.9%
10 29.0 7.58 2.95 4463
15 29.0 7.5 3.90 3.68
20 29.0 7.58 /e 65 2,93
30 29.0 7.58 5.80 1.78
45 29.0 7.58 6.75 0.83

Conditions of expcrimcnts

1. Diffuscr No..-1

2. Immersion depth 50 cm,
3, Ibecvation head 100 cm.

Lo Power 480 watts



Table 4-3

-

Time Temp Cs C1 Cs-Cl
min., °C mg/1 ng/1 mg/1
0 29.0 T+58 0.25 T35
2 29.0 758 0.65 6.93
5 29.0 7.58 1020 6038’
10 29.0 7.58 2:15 5.43
15 29.0 T+58 2.85 4.(3
20 29.0 7.58 3¢50 4.08
30 2900 7058 4’55 5'03
45 29.0 1-58 5.60 1.98
60 29.0 T+58 6.30 1.28
Conditions of experiments
1. Diffuser No. 2
2. Immersion depth che
3, Hlevation head cm.,
4. Power 490 watts




Table A=4
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s % M e -
Time Temp. # ql Cs'Cl
min. "C mng,/1 ng/1 ng/1
0 30.7 T34 0.40 6.94
2 3067 T34 1. 10 6.24
% 30.7 1. 3% 2.05 5.29
10 30.7 €L 34 3,20 4+ 14
15 30 T T+54 4o 20 3414
20 30.7 7.34 4485 2.49
30 30.7 T34 5.85 1.49
45 30.7 T-34 6.65 0.69
Cenditions of expceriments
1. Diffuscr No. 2
2. Immcrsion depth 50 cm.
3. Elevation hcad 100 cm.
4. Power 492 watts




Table i~
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Tine Temp. CS C1 CU-C1
min. ‘c ng/1 ng/1 mng/1
0 30.8 7.5¢ 0 .40 6.92
2 30.8 T1.32 1415 6.17
9 30.8 .32 2.30 5.02
10 30.8 7.32 3.65 3.67
15 308 T+32 4+65 2,67
20 30 .8 T.32 b o 1.97
50 30.8 T.32 6.25 1.07
40 308 T.32 6.75 0.57
Conditions of cxperiments
1. Diffuscr No. 2
2. Immersion dcpth (o71178
3. Elevation hcad Clle
4. Power watts
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Table f-6

Time Temp., C, Gy C-C
min. ke - ng/1 ng/1 mg/1
0 30.6 7.35 0.60 6.75
2 30.6 T.35 1.45 5.90
5 30.6 T35 - 2.70 4.65
10 ‘ 30.6 7.35 4+15 3.20
15 30.6 735 5.15 s
20 30.6 735 5.85 1.55
30 ' 30.6 T35 | 6.60 0.75

Conditions of cxperimcnts

1. Diffuser No. 2

24 Iﬁmersion depth 50 ci.
3. Elevation head 200 ci,

4. Power 492 watts
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Table A~T
Tine Temp . CS Cl CS-C1
min. e mg/1 ng/1 mg/1
0 30.2 T¢41 0.80 6.61
2 30.2 704-1 104@ 6-01
5 30,2 T-4 2.25 5¢16
10 30.2 .. 41 3e35 4,06
15 30.2 7441 4.15 3.26
20 30,2 Te4:1 4.85 2.56
30 3G.2 T4 5.80 p %
45 32 144 6.60 0.81
Conditions of cxpcrimcnts
1. Diffuser Nc. 2
2, Immcrsion depth 30 Cri'y
3. Flevation head 100 Ciil,
4. Power 492 watts




Table A~8
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Time Temp. C C CneC
8 1 8 -1
nin. *C mg/1 ng/1 ng/1
o} 3.2 T.41 0.7C 6.71
2 30.2 Tl 1.30 6.11
5 30‘02 7./-,5- 2005 5.36
10 3042 T.41 3.05 4o 36
15 3.2 741 3,90 351
20 32 7.1 4e55 2.86
30 30.2 T4 5+.55 1.86
45 30.2 I 6. 40 1.01
Conditions of experiments
1. Diffuser No. 2
2. Immersion depth Clie
3. Hlevation head cm.
4+ Power watts




Table 4-9
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Time Temp. Cs' Cy CS-Cl
min, ‘C mg /1 mg/1 mz/1
0 29.0 T.58 0.20 7.38
2 29.0 T.58 0.65 6.93%
5 29.0 7.58 1. 30 6.28
10 29,0 T+ 56 2425 5¢33
20 29.0 158 3,65 3.93
30 29.0 1.58 4,65 2.93
45 29.0 158 575 1.83
60 29.0 7.58 6.40 1,18
Conditions of experiments
1. Diffuser No. 3
2. lmmersion depth 50 Chle
3. Elevation head 50 Clflo
4. Power 464  watts




Table 4=~10

Timc Tcmp. CS Gl C_- Gl
min. g ng/1 ng/1 mg/1
0 28.6 gy 0.20 743
2 3 28.6 7063 01085 6.78
5 28.6 T.63 1.75 5.88
10 2846 7.63 3410 4,53
15 28,6 7.63 440 343
20 2846 7.6% 4a 90 2.73
30 28 ."'6 7.63 6,00 1.63
45 28.6 7.63 6.90 073
Conditions of cxpcriments
1. Diffuscr 1o.3
2. Immcrsion dcpth Chlo
3. Hlevation hcad cm.
4+ Power wott
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Table A-11

Time Temp. 'CS c C=Cy
nin. *g ng/1 mg}l mg/1
0 29.0 7.58 0.25 7433
2 29.0 7.58 0.70 6.88
5 29.0 T.58 1. 30 6.28
10 | 290 7.58 2.25 533
15 29.0 7.58 5,00 4458
20 29.0 7.58 3,70 3,88
30 29.0 /{758 4.70 2,88
45 29.0 758 5,80 1,78
60 29.0.0 -]  7.58 6.45 1.13

Conditions of experiments

1. Diffuser No. 4

2. Immersion depth 50 cin,
3. LElevation head 50 e,

4. Power 474  watts.
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Table 4=-12

Time Temp. C, ¢ C =Cy
min, e ng/1 ng/1 mg/1 -
0 29.7 7448 0.30 7.18
3 29,7 7.48 1.00 6.48
5 29.7 7.48 2.05 5.43
% | by 7.48 3440 4.08
15 29.7 7.48 4e 40 3,08
20 2947 748 5+ 15 2s 27
0 237 748 6415 1433
40 2947 7.48 6.70 0.78
50 297 7.48 | 71.00 0.48

Conditions of experiments .

1. Diffuser Ho. 4

2. Immersion depth 50 cm.
3. Blevation head 100 cin,

4 Power 484  watts,



Table .4-13
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Time Temp. ¢ 0y C.~C
min. ‘¢ mg/1 ng/1 wg/1
2 29.7 T-48" 1.40C 6.08
5 29.7 48 2.60 4,88
0 298 /1.8 4+05 3.43
: 1'5 29“7 7“ 48’ \ 5 oQ’O 2'1./:8
- 29.1 7.48 575 1.73
i 30 29.7 748 6555 0.93
- 29.7 1.48 7.00 0.48
Comditions of cxperimcnts
e Diffuscr No.4
2., Tmmersion depbh 50 cm.
3s Hcevation hcad 160 cme.
4o Powecr £8G watts
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Iable i-14

Timc Temp. o % 0-C
min "C ng/1 ng/1 ng/1
0 29.9 7.45 0.35 7.10
2 29.9 7.45 1.25 6.20
5 29.9- + .45 2.55 4.5
0 | 29.9 7.45 4400 3.45
15 29.9/ N/ =tt4s 5,10 2.35
20 2949/ /1 7.45 5.75 1.70
0. | 29.97 /| 7.5 6.60 0.85
o 1 29.9 SR 7.05 0.0

Conditions of cxpcriments

Y. Diffuser No. 4

2. Immcrsion depth 50  cm.
%. Elcvation hcad 200 CHl,

Le Power 486 watts




Tablc 4-15

Tinc Tomp. C, ¢ G =C
nin. *¢ ng/1 mg,/1  ug/1
0 30.3 7,40 Q. 7.20
2 30..3 T 40 1.10 6. 30
5 30.3 T.40 el 5.00
1C 30,3 >, T 48 3,80 3,60
15 3043 Fo 0 4.85 2.55
20 <3 740 D¢55 1.85
30 3.3 T.40 6.45 0.95
40 3C.3 740 6.0 04 50

Conditions of experimcnis

1e Diffuser No. 4

2., Immersion depth 50 Cl,
3. Elavation head 250 Chle
4e Power 483 watts




Table 4-16
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Time Temp., CS Cl CS-C1
min, Y& ng/1 ng/1 ng/1
0 29.7 7.48 0.35 fe13
2 2%.7 748 0.70 6.78
5 29'7 7‘4;8 1-25 6025
10 2907 ?et':a 2.05 504—3
15 29.7 148 2.75 473
20 29.7 T+/8 A 55 4413
30 29.7 1.48 4. 30 3.18
45 29.7 748 - 5.40 2.08
60 29.7 7.48 6.05 1.43
75 29.% 7.48 .50 0.98
Conditions of expcriments
1. Diffuscr AL J
2. Immersion depth ch,
3. Elevation head Cil,
4e Power watts.
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Tablc /4=-1T7

Time Tcmp. CS Cl Cseql
min, *ec ng/1 mg/1 ng/1
¢ 0.7 1.34 030 T1.04
2 30,7 7.34 1.C5 ' 6.29
S 30.7 134 2.C5 5.29
¢ 4 3T T34 3., 30 4,04
15 3.7 1.34 4030 3.C4
20 30.7 T.34 5,00 2.34
3G 3.7 T-34 6.00 1.34
40 30.7 1.34 6.55 0.79

Conditions of cxperiments

1. Diffuscr No.5

2. Immersion depth 50 cm.
3. Hlevation head 160 cm,
4« Powcr 493'.ém.
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Time Tempe. CS Cl CS-C1
min, TC mg,/1 ng/1 ng/1
Q 30 .8 7.32 0.35 6,97
2 ‘ 30.8 T+32 1.20 6.12
5 30.8 Y52 2.25 5.C7
Q 30.8 T.32 3.65 3.67
15 30 .8 T-32 4o 65 2.67
2C 3.8 T.32 540 1.92
30 30.8 7.32 6.30 1.02
40 30.8 Tt 6.80 0.52

Conditions of cxpceriments

1. Diffuscr No. 5

2. Immcrsion depth 99\ 5 iR
3. Elcvation hcad 15C  cm.
/. Power 483 watts
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Table .4-19
Time Temp. Cs Cl Cs-Cl
min. ‘g ng/1 mg/1 mg/1
0] 30.6 T+35 0.55 6.80
2 30.6 T35 1. 50 5.85
5 30.6 T+35 2.70 4:865
10 30.6 Tlel 35 4.10 3425
15 30.6 135 5.10 2:25
20 30.6 T35 5.75 1.60
30 30.6 135 6.60 0.75
Conditions of cxpcriments
1. Diffuscr No. 5
2. Immersion dcpth 50 Chle
3. Ilevation head 200 cn.
4. Powecr 486  watts
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Tine Temp. Ca Cl ' CS- C
min. ‘o mg/1 mg /1 mg/1
0 29.0 7.58 0.15 7.43
2 28.0 7.58 0.60 ,__6'98
5 29.0 1.58 1.25 6.33
10 29-0 7058 2'25 5"55
i o 29.0 758 3.-15 4443
20 29.0 T-58 %.80 3.78
> 29.0 7.58 4.90 2.68
45 29.0 T58 6.00 1.58
60 29.0 758 6.65 0.93
Conditions of ecxperiments
1. Diffuscr lo. 6
2. lmmecrsion depth 50  cm,
3+ Llcvation head 0 cm.
4. Power 483 watts
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Table A-21%

Time Temp. CS Cl Cs- Cl
min. i ng/1 ng/1 ng/1
0 28.6 7.63 0.30 7.33
2 28.6 7.63 .85 6.76
5 | 28.6 7.63 .75 | 5.88
10 28.6 7-63 2.95 4.+ 68
15 28,6 7.63 3.85 3.78
20 28.6 7.63 4.0 2.93
30 28.6 ) 7.63 5.70 1.93
4 28.6 7.63 6.65 0.98

Conditions of cxperiments

1+ Diffuser No. 6
2. Immecrsion depth 50 cm.
3. Elcvation hecad 1CG cm.,

4. Power 486  watts
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Table 4-22

Tine Tenp. g A ¢ -0,
min. i mg/1 mg/1 ng/1
0 29.0 7.58 0.30 7.28
2 29.0 7.58 0.80 6.78
5 - 29.0 7.58 1.50 6.08 |
10 29.0 7.58 2.55 5.03
15 29.0 7.58 3.40 4.18
i 20 29.0 758 4.05 553
32 29.0 7.58 5.30 2.28
45 29.0 7.58 6.15 1.43
60 29.0 7.58 6.75 0.8

Conditions of expceriments

1. Diffuser No. T

2., Tmmersion depth 50 .. cm,
3. Ilevation head 50 cm.
4. Power 492 watts
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Timc

Tempo

s 1 1
min. *c ng/1 ng/1 mg/1
o) 28.6 7.63 040 7.23
2 28.6 T7.63 15,16 6.53
5 28 .6 7.63% 2.00 5.63
10 28.6 7.63 3+ 30 4s33
15 28.6 7.63 e 30 3.33
20 28.6 7.63 5.05 2058
30 28.6 T-63 6.10 1.53
45 2806 7.63 6085 O'73
Conditions of experimecnts
1. Diffuscr No. T
2, Immcrsion depth 50 Clite
3. Elevation head 80 Cle
4. Power 480 watts




Table A=24

Time Temp. G, ¢, C =0y
min. °C mg/1 ng/1 ng,1
3 0 29.7 7.48 0.20 7.28
2 29.7 7.48 1.00 6.48
;e 29.7 1.48 2.05 2:43
10 29.7 7.48 3.40 4,08
15 29.7 748 4040 5.08

20 29.7 T.48 5. 40 2.08 X
30 29.7 7.48 6.20 1.28
40 29.7 7.48 6.75 0.73
50 29+ 17 71.48 1:05 Q.43

Conditions of cxperiments

1. Diffuser No. T I

2. Immersion depth 50 cm.
3. Dlevation hecad 100  cm.
4. Power 486  watts
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Table " 4-25

4 Time Temp. C_ ¢y

min. "C ng/1 ng/1
0 29.7 7.48 0.60
2 29.7 7-48 1.30

5 29.1 T-48 2.45
10 29.7 7.48 3.85
15 29.7 7.48 490
20 29.7 148 5.65
30 29.7 748 6.50
40 £9.7 T 48 6.95
50 29,7 7248 7.20

Conditions of expcriments

1. Diffuser No. 7T

2. Immersion depth 50 CMe
3. Elevation head 150 Cll,
4. Power 480  watts




Table A-26
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Timc Tcmp. Cs GI CS—Cl
nin, "¢ ng/1 ng/1 ng/1
Q 29.9 145 0.40 7.05
2 29.9 1445 T 30 6.15
5 29.9 T1:45 2.60 4485
15 29.9 T1:45 5.20 2.25
20 29.9 145 5.85 1.60
30 29.9‘ 7'45 6.65 On&O
40 29.9 7.45 7.05 0.40
Conditions of experiments
1. Diffuscr No. 7
2. Immersion depth  5¢ cm.
3 . Elevation hecad Clis
4+ Power watts
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Table A-27
Time Temp. Cs Cl Cs- Cl
min, ‘o ng/1 mg/1 ng/1
(] 30.3 140 0.10 Te30
2 3()"3 7'40 1-00 6.40
5 30.3 7.40 2.30 5. 10
10 30.3 T+40 3.80 3.60
15 30.3 140 4490 2. 50
20 30.3 740 5.65 1.75
30 30.3 7.40 6.55 0.85

Conditions of experiments

1. Diffuser No. 7

2. Immersion dcpth 50 Cm.

3. Elevation head 250 cm,

4. Power 480  watts




Table A=28
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Timo Tcmp. Cs Cl CS-Cl
min., ‘e ng/1 ng/1 ng/1
v 29.7 T.48 0«35 7.31
2 29.7 7.48 1.05 6.43
5 29.7 1.48 05 543
10 29!7 7'48‘ 3030 4.18
15 29-7 7.[.‘.8 4..30' 3018
20 29.7 148 5.05 243
30 29’.7 7048 6.05 1‘43
4»0 29-7 7.48 6'65 O’o83
Conditicns of cxperiments
1e Diffuscr No. T
2+ Immersion dcpth (o118
5« Elevation hcad chl,
/e Power watts




Tablc A-29

w

Time T?mp . CB C‘l Cs- Cl
min, i ng/1 ng/1 ng/1
0 29,5 7.51 0,90 6.61
-3 29.5 7.51 1450 6,01
5 29.5 7.51 2.35 5.16
10 29.5 751 345 4e006
15 29.5 1451 4425 3.26
20 29.5 151 4095 2.56
3C 29.5 7.51 5.9 1.61
45 29.5 751 6.70 U« 80
Conditions of experiments
1. Diffuscr No. 7
2. Immcrsion depth 10 cm,
3¢ Hevation hcad 100 cl.
4y Powgr 486  watts
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Table 1-30
Time Temp. C, o C,~Cy
min, °C ng/1 ng/1 ng/1

0 29.0 7.58 0.45 7.13
2 29.0 7.58 1.30 6.28
4 29.0 7.58 2,15 5.43
10 29.0 7.58 3.75 3.83
' 15 29.0 1.58 Z.0 90 2.68
20 29.0 7.58 5,65 1.93
30 29.0 7.58 6.50 1.08

Conditions of cxperimcnts

1. Diffuser No. 8

2. Immersion depth 50 Clns
3. Elevation head 30 Cii,
4. Power 480 watts




Table /4-31
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Timc Tc,mp ° CS Cl 08"-01
min, “C ng/1 mg/1 ng/1
0 29.0 7.58 0.25 1-33
2 29.0 7.58 1020 6338’
5 29.0 7.58 2.55 5.03
10 29,0 7T.58 4.15 3¢43
15 29,0 T+58 5e25 2.3%
20 29.0 7.58 5.95 1.63
30 29.0 7.58 6.80 0.78
Conditions of cxperiments
1. Diffuscr No. 8
2. Tmmcrsion depth 50 Cll.
3. Elevation hcad 5 Chil,
4. Power 480

watts




Tablc L=32
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Time Tenp. C_ Cl CS-CI
min, i - ng/1 ng/1 ng/1
0 28.9 70&) 0050 1.10
2 28.9 7.60 1.50 6. 10
5 28.9 7.60 2.75 4.85
10 28.9 7.60 4o 45 3-15
15 28.9 760 5.45 2.15
20 28,9 7 .60 6.10 1.50
30 28.9 7 .60 6.9 0.70
Conditions of cxperimcnts
1. Diffuscr No. 8
2. Lumcrsion depth 50 Cifle
3. Elcvation head Che
4o Power watts




Tablc [~33
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Time Temp. CB Cl CSnC
min, *B ng /1 ng/1 ng/1
0 28.9 7.60 0.70 6.90
2 28.9 7 .60 1.65 5.95
5 28,9 760 2.9 4o 1O
10 28.9 7.60 4,6 50 3410
15 28.9 7.60 5.50 2.10
20 28.9 7.60 6.15 1.45
30 28.9 7.60 6.95 0.65
Conditions of cxpcriments
1. Diffuscr No. 8
2. Immersion depth 50 Cli,
3, Elcvation hcad 70 Chl,
4. Power 480 watts
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Table LA=3/
Time Temp. Cs Cl CS-C1
min, G - ng/l1 ng/1 mg/1
0 28'6 7063 0.30 7.33
2 28.6 7.63 1.30 6.33
5 28.6 7.63% 2.65 4.98
10 28,6 7.63 4. 30 333
15 28.6 7.63 5,40 2.05
20 28.6 7.63 6. 10 1.53
30 28.6 7.63 6.90 0.73
Conditions of expcriments
1. Diffuser No. 8
2. Immergion depth Cle
3. Elevation head CHlo
4« Power 412 watte
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Table /[~ 3 5

Time Temp . C, ¢y G- Cy
min. ‘g ng/1 ng/1 ng/1
0 28.9 7.60 0.60 7.00
2 | 28.9 7.60 1.70 5.90
A 28.9 7.60 2.60 5.00
10 28.9 7.60 4440 3.20
15 28.9 7.60 5440 2.20
20 28.9 7.60 6.00 1,60
30 | 28.9 7.60 6.85 0.75

Conditions of cxperiments

1. Diffuser No. 8

2. Immcrsion dcpth 50 G
3. Elcvation hecad 150 Cll,

" 4. Power 456  watts



Table A-36
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Time Tcmp . Cs C1 CS-C1
min. i ng/1 ng/1 ng/1
0 29,0 7.58 0.10 T.48
2 29.0 T.58 1.20 6.38
5 29.0 1.58 2.55 5.03
10 29.0 T.58 4015 3.43
15 29.0 7.58 5.20 2.38
20 29.0 7.58 .5.95 1.63
30 29.0 .58 6.75 0.83%
Conditions of expirimcnts
1. Diffuser No. 8
2. Immcrsion depth 50 C.,
3. Elcvation hcad 200 Ci,
4+ Power 468  watts
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Tablc ~ A=3T

Tine Tenp, Gy ¢y C,~Cy
min, *C ng/1 ng/1 ng/1
0 297 7.48 G.T75 6473
2 29.7 | 7.48 1.65 5483
FoL e ] R S L i oy
| BE 7 o ey
15 29.7 7 .7.43 5.10” 2.38.
20 2947 7.48 5.5 1.73
30 29.7 .48 6.65 Ge83 -
| 40 29.7 T.48 7.00 0.48

Conditions of cxperiments

1. Diffuser UNo. 8

2y Tumcrsion depth 50 cn,
5+ Elcvation head 250 Clite
4o Power 4714  watts




Table /[~38
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Timc Tenp. CS Cl CS-Cl
min, "¢ ng/1 ng/1 ng/1
0] 235 T+51 Qe 30 7.21
2 29.5 L5 0.9 6.61
9 29.5 1451 1.70 5.81
10 29.5% T-51 2.85 4.66
15 29:5 751 5+75 ° 3.76
20 2995 7-51 /Ir' /1;5 5006
50' 29-5 7051 5'50‘ 2.01
45 29.5 T:51 6.40 1ol
Conditions of cxperimcnts
1. Diffuser Ne., 9
2. Immersion dcpth 30 cl.,
3. Blevation hcad 200 cm.,
4o Powor 492 watts




Table /[~39

@
O

Timc Tenp., GS C, CS-Cl
nin. g ng/1 ng/1 ng/1
0 29.0 7.58 0,35 7.23
2 29.0 7.58 1.00 6.58
5 29.C; 7058 2005 50 53
10 29.0 7.5& : 3. 50 408
15 29,0 7.5 455 3.03
20/ 29.(’ 70 58 50 SO 20 28
30 29.0 T.58 €.35 1.23
/’:—Q 29¢O 7o 58 6.% 0068
Conditions of experimonfs
1. Diffuscr No. 9
2. Immersion depth Chie
3. Elcvation hcad cm.,
4e Powex Watts




Table 4-40

Time Temp. c _ Cl Cﬁle
s [~}
min, ' ng/A | ngA ng/1
o 30,7 7.3 0.70 6.64
2 30.7 T.34 | 155 5.9
5 30.7 T34 2.65 4469
10 3.7 136 | 400 | 3.3
15 30.7 T+34 5.00 2¢34
20 30.7 T34 ' 5.70 1.64
30 30.7 T34 6.50 0.84
Conditions of experimcnts
1. Diffuser No. 9
2. Immersion depth 50 Clile
3e Flevation head 100 Clle
4« Powecr 480 watts
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Time Taape C’3 Cl CS— Cl
min, "o mg/1 mg/1 mg/1
0 30.8 1:32 0.40 6,92
2 30.8 1.32 1.40 2:92
5 30-8 7.32 2060 -‘}'072
10 30.8 $.38 4.10 322 .
20 _30.8 1.32 5.80 1.52
30 30.8 Te32 6.55 s
Conditions of expcriments
1. Diffuscr Ho. 9
2. Immcrsion depth. 50 Ot
3. Elcvation hcad 150 Cl,

&s

Povwer

468 watts
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Table A-42

Tinec Temp. C_ ¢ €~ 61
nin. 0 mg/1 ng/1 ng/1
- 1 .6 7.35 0.50 6.85
2 30.6 7.35 155 5.80
5 30.6 7435 2.85 4450
10 30.6 7.35 La 40 2.95
15 30.6 7.35 5040 1.95
20 30.6 7.35 6.05 1.30
30 30.6 7335 6.75 0.60

Conditions of expcriments

1. Diffuser No,’9

2. Immecrsion dcpth 50, < omi
3. Elcvation hend 200  cm,
4o Povier - . 480 watts
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Table A-43

Timc Tenp. C 0y -
min. *C ng/1 ng/1 ng/1
0 30.2 T.41 0.25 7.16
2 30,2 7.1 1.10 6.31
5 30,2 T4 2.25 5.16
10 30.2 741 3.65 3.76
15 30,72 1341 465 2,76
20 30.2 741 5435 2,06
30 0.2 / T4 6.40 1.01
40 36.2 ,7.41v |  6.80 0.61 |

Conditions of experimcuts

1. Diffuser DNo. 9

2. Immcrsion dcpth 30 Clie.
3., Elevation hcad 100 Cil ¢

4e Power /88 watts




Taoble 4A=44
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T
Timc Tcmp, Cs Cl GS-
min. *C ng/1 ng/1: ng/1
O 3002 7.4—1 O’OBO/ 6‘61
2 3062 Te41 1.50 5.91
5 30»2 7041 2.50 4-091
10 .2 T:41 3.60 3.81
15 30.2 Te4 4e55 2.86
20 30.2 7a41 5.2@ 2-21
30 30.2 14 6.15 1.26
40 36,2 T.41 6. 65 C.76
Conditions of cxperiments
1. Diffuser No. 9
2. Immersion depth 10 Clle
3. Eleovation head 100 cile
4. Powcr 484 watts




Table fi~45
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i me e 17y 18 5,
Time Tcap Cs Cl . Cl
min. e ng/1 ng/1 ng/1
0 3062 7.41 0.20 7.21
2 30.2 Te41 1. 10 6.31
5 30.2 141 2.55 4,86
1(\:’ 3002 7041 L/"rozo 5'21
15 30.2 Ts 41 5025 2.16
20 30.2 UL 5.90 1-51
30 3 gV 6,70 QeT1
Condivicns of cxperiments
1. Diffuscr No. &
2. Immersion depth " 40 Cil,
4. Ileovation hcad 100 Clil »
4+ Depth of water 4% cm.,
5. Powcr 466 wotts
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Tempo.

C.~C

S
min. " ng/1 ng/1 ng/1
0 30.2 141 Q40 7.01
2 3(.’02 701}.1 1935 6./\/6
5 3002 7'41 2075 ‘:-066
10 30,2 741 4430 3.11
15 30,2 (% 5.35 2.06
‘ 20 30.2 Tt 6.00 1.41
" 30.2 7. 41 6.75 0. 66
Cenditions of cxperiments
1. Diffuser No. 8
2. Immersion depth CM.,
3. HElevation hcad Cliis
4o Depth of water Clt,
5. Power watts




T abl (% 4:4."' [,-7
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Tine Temp. CS Cl CS- Cl
min. g g/l mg/1 mng/1
O 30-0 7.4‘& 00501 6'9(,4'
2 50 .3 T1.40 T 15 5.65
> 30.3 740 3.25 415
10 30 <3 140 4.85 2.55
15 30.3 T o 40 5.80 1.60
20 303 T.4 6.35 1.05
Conditions of experiments
1. Diffuser No. 8
2. Immersion depth Cme.
3. Hlcvation head Chle
4. Dcpth of water Clile

5. Power

watts
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Temp
0

mg/1

Q.

g/l

C -C
8
1}

3
{J/ 4

3044

7.38

085

6.53

30.4

158,

2410

“ 5.28

30 o'

L

3:45

3.93

10

Z//hE N

5,00

2.3

B

|

L0388,

5485

155

2

b

1l

1.38

640

Oonditions of coxperiments
1. Diffuser No. &

2,
3.
s
54

Imimersion depth

Hlevation head

Depth of watcer

Power

30
100

33
417

C.,
em.
G,

whtts




Toble 4A=48
t
T™imc : ’ o
Time Temp. CB Cl Cs Cl
min. ¢ ngz/1 ng/1 ng/1
0 3) . 4 7. 58 O 080‘ 6. 5&
’ 304 7.3¢ 3410 4.28
> el T+38 4 10 3.20C
1C 30 o4 " T.38 5.65 1.73
1 5 5(. . 1/,- ? . 38 6 . fp :‘ ° 98
Conditicns of experiments
1. Diffuscr No. 8
2. Imicrsion depth 20 e,
3. LElevaticn bead 100 cm.
4. Depth of woter 29 ‘Clhi 0
5. Powce 419 watts
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Timc Tempe C C C -C
s 1 g 1
min, ‘C mg/1 ng/1 mg/1
¢ 3.5 T.37 G700 6.67
o messen
2 3C.5 7.37 2.45 .92
> 305 7.37 e 20 3. 17
([® 3.5 T.37 5. 70 1.67
15 30.5 137 6.45 0.92
Conditions of cxpcriments
1« Diffuser No. 8
2. Imnersion depth 20 Qo
3. Elovation head 1Co CMMo,
4+ Power 476 watts
5. Depth of water 33 Clll o
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APPENDIX B

SAIPLE OF CALCULATION

The determination of K’La(T)’ KLa(ZO'C) and

Pearson (r) by the method of least squares for

Table A-13.
o n.time C8 - _Cl y = log(CS-Cl)
(min.) ng/1 )
o 6.9 0.8439
2 6.08 0.7839
5 4.88 0.6884
10 3.43 0.5353
15 2.48 0.3945
20 1.73 0.2380
1 30 | 0.93 1.9685
n = 7 Ne:t XY = 140.6671
% x = 82 $x.2y - 28%. 1050
£x° = 1654 n.sx° " 11578
£y = 3.4525 (x)2 = 6724
€ y2 = 24 300373 n.w2 = 16,1026
sxy = 20.0953 (2y) 2 = 11.9197
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From Nefs  + £Xx.B = £y
2
Xelh + $£xX"oB = s£xy

SUbStitute 7.[L + 82]3 = 394525 @000 0000000000800 (1)

82 A 4+ 1654 B = 20,0953 ccseccocecees sww L2)

Solve & Simplify B = - 0.0293
Therefore KLa(T) = - gf%%%%

= = 0.0674 " min,™ !
L “a(267) = Kam - ¢
There iy (average) = 2%.7°¢C

) = 1.024

Therefore KLa(ZO'C) = - 0.0674 x 1.024-9.7

= = 0.0535 ming |

= -3.210  he""

n.sxy - (£x) (sy)

From Pearson (r) =

‘V]'n.sx -(s.x)g ;n.iy ~(£y)© ‘l

Substitute - 140.6671 ~ 283.1053

'V 11576-6724) (16.1026-11.9197)

Therefore

+ 0.9992
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hen n =7 and degree of freedom (8f) = 7 - 2= 5
with the level of significance of 0.1 percent, r should be
at least equal to 0.9804 therefore for the vaiue of r = 0.9992
indicates that a straight line relationship between log (CS-CI)

and (t) is real or significant.
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TABLE OF RESULTS

In order to list 2ll necessary results in one complete

table, the following nctes have been sct up s~

T™n = Number of Teble 4 in Appendix A4

Dn =  Diffuscr Number }

S = Tumcrsion dcpth of efflucnc or exit (cm.)
= Elcvation hcad of diffuscr (cm.)

P =  Average power consumption (watts)

KLa = Overall coefficient for oxygen transfcer
at 20°¢ (hr"')

r Pearsen valuc

i

Fron Tablc /-1 to Table 4=44 (Tn = 1 to 44), the

Gepth of water in the ditch is kept constant at 53 cm,

Toble 4-45 end Tablc 4246 (Ta = 45 & 46), woter
cdepth is equal t0 43 cm.

Toble =47 enc Table /~48 (Tn = 47 & 48), water
depth 33 cm.

Table i-49 and Table 4-50 (Tn = 49 & 50), water
depth 23 cm.

The level of significance for all sots of cxperiment
is cqual tc 99.9%.
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Tn Dn S I£) P KL& | %a/P r
1 1 50 50 480 1.344 2.800 0.9999
2 1 50 100 480 24340 4.875 0.9993
3 2 | 50 5 | 49 | 1.404 | 2.865 | 0.9999
4 2 50 100 | 492 2.376 4.829 | 0.9998
5 2 50 150 400 2.892 6.025 0.9997
6 2 50 200 492 3.420 €.951 (e 5997
7 2 30 100 492 2.184 44439 | 0.99%8
8 2 10 100 494 1,968 3.984 | 0.9998
9 3 50 50 464, 1.464 3.155 0.9958
10 3 50 100 400 2. 508 5.225 | 0.9997
11 4 50 50 414 1.500 3.165 0.9599
12 4 50 100 484, 2,652 5479 0.9998
13 4 1 50 160 480 3.210 €.60¢ 0.9992
14 4 50 200 486 3.360 6.914 0.9995
15 & 20 250 480 3.156 6.575 0.9997
16 5 | 50 50 | 500 | 1.254 | 2.508 | 0.9996
17 |5 50 100 490 2.532 5.167 | 0.9999
18 5 50 150 483 2.970 6.149 | 0.9999
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Tn Dn S H P Kia Kia/P r

19 5 5 1 200 486 3.396 6.988 €.9990
20 6 50 50 483 1.668 3.453 0.999e
21 6 56 | 100 4066 2.178 44481 05997
22 7 50 50 492 1.722 3. 500 0. 9990
23 7 50 8o 480 2.496 5.200 | 0.9999
24 7 5 |-100 406 2.748 5.654 | ©.9981
29 4 5 | 150 480 3.126 €.513 0. 9996
26 1 5 | 200 400 3.456 7-200 | 0.9992
27 [ 0 | 2% 480 3.336 7.013 0.9999
28 ¥ 3G o100 452 2.556 5-195 0.9999
29 7 1C | 100 406 2,226 4.580 ¢.9998
30 8 50 30 430 3.066 6.388 | 0.9990
31 e 50 50 480 3.624 7.550 0. 9997
32 8 50 €0 477 3750 7.862 0.9994
33 ) 50 70 480 3.822 7.963 0.9998
34 8 50 | 100 472 3.780 8.008 | 0.9996
35 8 5 | 150 456 5.570 7-829 0.9993
36 8 50 | 200 468 3.522 7.526 0+9991
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Tn Dn S H P KLa KL::./P r

i ] 8 50 250 474 3.208 €.937 0« 9996

45 e 40 100 466 3.724 7.996€ 0.9991

46 8 40 160 469 3.804 8.111 0.9956

471-1 8 30 160 411 4446 9.439 0.9969

48 8 30 1C0 417 SR 74 9.296 0.9990

49 8 20 100 479 5.922 | 12.363 0. 9960

50 a 20 100 478 6.144 | 12.853 0.997T

38 9 50 30 492 1.900 4,024 0.95956

39 9 50 6o 490 2.874 5.865 0«99984
40 9 50 100 400 3.210 €.60¢ 0.99%¢

41 9 50 150 468 3.492 T.462 0.9999

a2 ' = X 12000 1480 | 3.798 | 7.913 0.9956
43 9 30 100 488 3.030 €.209 O« 958,

44 9 10 100 404, 2.544 5.256 0.9996
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