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SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 50 mg./l. , pH 4 :( 1st RUN)
FLOWRATE : 60 ml./hr.

MEDIA : MAGNETITE COATED-SAND

SAMPLE Volume (ml.) pH ORP(MV.) m % T Ce* Cr6*(mg.) Cr3 (mg.) Cr6*(mg./l.) Cr3*(mg./l.)

No.

1 20 4.56 100.05 91.20 91.20 0.00019 0.00000 0.0097 0.0000
2 20 4.58 98.89 91.20 91.20 0.00019 0.00000 0.0097 0.0000
3 20 4.62 96.56 91.20 91.20 0.00019 0.00000 0.0097 0.0000
4 20 4.71 91.32 91.00 91.10 0.00039 0.00019 0.0194 0.0097
5 20 4.76 88.41 91.00 91.20 0.00019 0.00039 0.0097 0.0194
6 20 4.77 87.82 91.00 91.10 0.00039 0.00019 0.0194 0.0097
7 20 4.80 86.08 90.90 91.00 0.00058 0.00019 0.0292 0.0097
8 20 4.83 84.33 90.90 91.00 0.00058 0.00019 0.0292 0.0097
9 20 4.84 83.75 90.80 90.90 0.00078 0.00019 0.0389 0.0097
10 20 4.86 82.58 90.60 90.90 0.00078 0.00058 0.0389 0.0292
11 20 4.88 81.42 90.80 90.90 0.00078 0.00019 0.0389 0.0097
12 20 4.92 79.09 90.90 91.00 0.00058 0.00019 0.0292 0.0097
13 20 4.90 80.25 90.60 90.90 0.00078 0.00058 0.0389 0.0292
14 20 4.81 85.49 90.50 90.70 0.00117 0.00039 0.0583 0.0194
15 20 4.73 90.15 90.60 90.90 0.00078 0.00058 0.0389 0.0292
16 20 4.65 94.81 90.60 90.80 0.00097 0.00039 0.0486 0.0194
17 20 4.60 97.72 90.60 90.90 0.00078 0.00058 0.0389 0.0292
18 20 4.59 98.31 90.50 90.90 0.00078 0.00078 0.0389 0.0389
19 20 4.57 99.47 90.60 90.80 0.00097 0.00039 0.0486 0.0194
20 20 4.55 100.64 90.80 90.90 0.00078 0.00019 0.0389 0.0097
21 20 4.64 95.39 90.70 90.90 0.00078 0.00039 0.0389 0.0194
22 20 4.67 93.65 90.60 90.90 0.00078 0.00058 0.0389 0.0292
23 20 471 91.32 90.60 90.80 0.00097 0.00039 0.0486 0.0194
24 20 4.80 86.08 90.50 90.80 0.00097 0.00058 0.0486 0.0292
25 20 4.73 90.15 90.30 90.80 0.00097 0.00097 0.0486 0.0486
26 20 4.76 88.41 90.40 90.90 0.00078 0.00097 0.0389 0.0486
27 20 4.81 85.49 90.40 90.80 0.00097 0.00078 0.0486 0.0389
28 20 4.84 83.75 90.20 90.50 0.00156 0.00058 0.0778 0.0292

29 20 4.86 82.58 90.00 90.90 0.00078 0.00175 0.0389 0.0875
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SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 50 mg./l. , pH 4 : ( 1st RUN)
FLOWRATE : 60 ml/hr.

MEDIA : MAGNETITE COATED-SAND

SAMPLE Volume (ml.) pH ORP(mMV.) %T 1031 %T cré+ Cré*(mg.) Cr3 (mg.) Cr6( g./l.) Cr3(mg./l.)

No.

30 20 4.89 80.84 90.10 90.60 0.00136 0.00097 0.0681 0.0486
31 20 4.94 77.92 89.90 90.90 0.00078 0.00194 0.0389 0.0972
32 20 5.02 73.27 89.80 90.80 0.00097 0.00194 0.0486 0.0972
33 20 5.09 69.19 90.00 90.70 0.00117 0.00136 0.0583 0.0681
34 20 5.14 66.28 89.80 90.90 0.00078 0.00214 0.0389 0.1069
35 20 5.21 62.20 89.60 90.80 0.00097 0.00233 0.0486 0.1167
36 20 5.24 60.45 89.60 90.90 0.00078 0.00253 0.0389 0.1264
37 20 5.26 59.29 89.90 90.90 0.00078 0.00194 0.0389 0.0972
38 20 5.27 58.71 89.60 90.80 0.00097 0.00233 0.0486 0.1167
39 20 5.30 56.96 90.00 90.80 0.00097 0.00156 0.0486 0.0778
40 20 5.37 52.88 90.10 90.70 0.00117 0.00117 0.0583 0.0583
41 20 5.29 57.54 89.80 90.80 0.00097 0.00194 0.0486 0.0972
42 20 5.14 66.28 89.90 90.60 0.00136 0.00136 0.0681 0.0681
43 20 5.20 62.78 90.00 90.90 0.00078 0.00175 0.0389 0.0875
44 20 5.22 61.62 90.00 90.80 0.00097 0.00156 0.0486 0.0778
45 20 5.24 60.45 89.70 90.90 0.00078 0.00233 0.0389 0.1167
46 20 5.19 63.37 89.90 90.80 0.00097 0.00175 0.0486 0.0875
47 20 5.22 61.62 89.80 90.70 0.00117 0.00175 0.0583 0.0875
48 20 5.27 58.71 89.90 90.80 0.00097 0.00175 0.0486 0.0875
49 20 5.36 53.47 89.90 90.70 0.00117 0.00156 0.0583 0.0778
50 20 5.32 55.79 89.60 90.60 0.00136 0.00194 0.0681 0.0972
51 20 5.28 58.12 89.70 90.90 0.00078 0.00233 0.0389 0.1167
52 20 5.25 59.87 89.60 90.70 0.00117 0.00214 0.0583 0.1069
53 20 521 62.20 89.80 90.80 0.00097 0.00194 0.0486 0.0972
54 20 5.23 61.04 90.10 90.70 0.00117 0.00117 0.0583 0.0583
55 20 5.41 50.55 89.80 90.70 0.00117 0.00175 0.0583 0.0875
56 20 5.37 52.88 89.90 90.60 0.00136 0.00136 0.0681 0.0681
57 20 5.34 54.63 89.80 90.50 0.00156 0.00136 0.0778 0.0681
58 20 5.28 58.12 89.70 90.70 0.00117 0.00194 0.0583 0.0972

59 20 5.16 65.11 89.70 90.60 0.00136 0.00175 0.0681 0.0875
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SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 50 mg./l. 1pH 4 : ( 1st RUN)
FLOWRATE : 60 ml./hr.

MEDIA : MAGNETITE COATED-SAND

SAMPLE Volume (ml.) pH ORP(MV.) cTotal %T crét Cr6 (mg.) Cr3 (mg.) Cré*(mg./l.) Cr3*(mg./l.)

No.

60 20 5.20 62.78 89.90 90.70 0.00117 0.00156 0.0583 0.0778
61 20 5.36 53.47 89.70 90.70 0.00117 0.00194 0.0583 0.0972
62 20 5.29 57.54 89.80 90.60 0.00136 0.00156 0.0681 0.0778
63 20 5.31 56.38 89.60 90.60 0.00136 0.00194 0.0681 0.0972
64 20 5.32 55.79 89.70 90.80 0.00097 0.00214 0.0486 0.1069
65 20 5.27 58.71 89.60 90.50 0.00156 0.00175 0.0778 0.0875
66 20 5.19 63.37 89.40 90.60 0.00136 0.00233 0.0681 0.1167
67 20 5.20 62.78 89.50 90.60 0.00136 0.00214 0.0681 0.1069
68 20 5.28 58.12 89.60 90.40 0.00175 0.00156 0.0875 0.0778
69 20 5.30 56.96 89.40 90.70 0.00117 0.00253 0.0583 0.1264
70 20 5.31 56.38 89.50 90.60 0.00136 0.00214 0.0681 0.1069
71 20 5.34 54.63 89.60 90.50 0.00156 0.00175 0.0778 0.0875
72 20 5.29 57.54 89.10 90.40 0.00175 0.00253 0.0875 0.1264
73 20 5.18 63.95 89.30 90.50 0.00156 0.00233 0.0778 0.1167
74 20 5.26 59.29 89.60 90.30 0.00194 0.00136 0.0972 0.0681
75 20 5.29 57.54 89.30 90.40 0.00175 0.00214 0.0875 0.1069
76 20 5.30 56.96 89.40 90.50 0.00156 0.00214 0.0778 0.1069
77 20 5.38 52.30 89.30 90.40 0.00175 0.00214 0.0875 0.1069
78 20 5.34 54.63 89.50 90.50 0.00156 0.00194 0.0778 0.0972
79 20 5.30 56.96 89.20 90.20 0.00214 0.00194 0.1069 0.0972
80 20 5.27 58.71 89.00 90.10 0.00233 0.00214 0.1167 0.1069
81 20 5.28 58.12 88.80 90.10 0.00233 0.00253 0.1167 0.1264
82 20 5.14 66.28 88.90 89.30 0.00389 0.00078 0.1944 0.0389
83 20 5.12 67.44 88.80 89.20 0.00408 0.00078 0.2042 0.0389
84 20 5.11 68.02 88.00 88.40 0.00564 0.00078 0.2819 0.0389

Regen. 1



SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 50 mg./Il. , pH 4 : (1ss REGENERATE)

FLOWRATE

: 60 ml/hr.

MEDIA : MAGNETITE COATED-SAND

Service after regenerated with sulfuric acid solution pH 4 flowrate 100 ml./hr.

SAMPLE Volume (ml.) pH
No.
1 20 4.02
2 20 4.05
3 20 4.07
4 20 4.09
5 20 4.10
6 20 4.14
7 20 4.16
) 20 4.18
9 20 4.23
10 20 4.34
11 20 4.49
12 20 4.55
13 20 4.57
14 20 4.69
15 20 4.73
16 20 4.80
17 20 4.85
18 20 4.86
19 20 4.89
20 20 4.93
21 20 5.09
22 20 5.10
23 20 5.12
24 20 5.28
25 20 5.30
26 20 5.33
27 20 5.39

28

20

ORP(mV.)

131.50
129.75
128.59
127.42
126.84
124.51
123.35
122.18
119.27
112.87
104.13
100.64
99.47
92.48
90.15
86.08
83.17
82.58
80.84
78.51
69.19
68.61
67.44
58.12
56.96
55.21
51.72

51.72

% T Q8L

87.90

87.70

87.50

87.70

87.60

88.00

88.10

88.20

88.30

88.30

88.50

88.60

88.60

88.70

88.70

88.70

88.80

88.90

89.00

89.00

89.10

89.20

89.50

89.50

89.60

89.70

90.10

90.50

%T Cr*

88.70

88.80

88.80

88.90

88.90

89.00

89.10

89.10

89.20

89.30

89.30

89.40

89.50

89.60

89.60

89.70

89.90

90.10

90.20

90.30

90.30

90.40

90.60

90.70

90.70

90.70

90.80

90.80

Cré+mg.)

0.0051
0.0049
0.0049
0.0047
0.0047
0.0045
0.0043
0.0043
0.0041

0.0039
0.0039
0.0037
0.0035
0.0033
0.0033
0.0031

0.0027
0.0023
0.0021

0.0019
0.0019
0.0017
0.0014
0.0012
0.0012
0.0012
0.0010

0.0010

Cr3 (mg.)

0.0016
0.0021
0.0025
0.0023
0.0025
0.0019
0.0019
0.0017
0.0017
0.0019
0.0016
0.0016
0.0017
0.0017
0.0017
0.0019
0.0021

0.0023
0.0023
0.0025
0.0023
0.0023
0.0021

0.0023
0.0021
0.0019
0.0014

0.0006

132

Cr6 (mg./l.) Cr3 (mg./l.)

0.2528

0.2430

0.2430

0.2333

0.2333

0.2236

0.2139

0.2139

0.2042

0.1944

0.1944

0.1847

0.1750

0.1653

0.1653

0.1556

0.1361

0.1167

0.1069

0.0972

0.0972

0.0875

0.0681

0.0583

0.0583

0.0583

0.0486

0.0486

0.0778

0.1069

0.1264

0.1167

0.1264

0.0972

0.0972

0.0875

0.0875

0.0972

0.0778

0.0778

0.0875

0.0875

0.0875

0.0972

0.1069

0.1167

0.1167

0.1264

0.1167

0.1167

0.1069

0.1167

0.1069

0.0972

0.0681

0.0292



SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 50 mg./l. , pH 4 : (1ss REGENERATE)

FLOWRATE

: 60 ml./hr.

MEDIA : MAGNETITE COATED-SAND

Service after regenerated with sulfuric acid solution pH 4 flowrate 100 ml./hr.

SAMPLE Volume (ml.) pH
No.
29 20 5.38
30 20 5.43
31 20 5.48
32 20 5.47
33 20 5.48
34 20 5.51
35 20 5.54
36 20 5.55
37 20 5.52

ORP(mV.)

52.30
49.39
46.48
47.06
46.52
44.73
42.98
42.40

44.15

%T 108

90.40

90.70

90.80

90.90

91.00

91.00

91.10

91.20

91.20

%T Or6+

90.90

90.90

91.00

91.00

91.10

91.10

91.20

91.20

91.20

Cré6Hmg.)

0.0008
0.0008
0.0006
0.0006
0.0004
0.0004
0.0002
0.0002

0.0002

Cr3*(mg.)

0.0010
0.0004
0.0004
0.0002
0.0002
0.0002
0.0002
0.0000

0.0000

133

Cré+Hmg./l.) Cr3 (mg./l.)

0.0389

0.0389

0.0292

0.0292

0.0194

0.0194

0.0097

0.0097

0.0097

0.0486

0.0194

0.0194

0.0097

0.0097

0.0097

0.0097

0.0000

0.0000
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SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 50 mg./l. 1pH 4 : (2nd RUN)
FLOWRATE : 60 ml./hr.

MEDIA : MAGNETITE COATED-SAND

SAMPLE Volume (ml.) pH ORP(mV.) 0% T 1813l % T 6t Cr6 (mg.) Cr3(mg.) Cré*(mg./l.) Cr3*(mgA)

No.

1 20 5.18 63.95 90.20 90.20 0.00214 0.00000 0.1069 0.0000
2 20 5.25 59.87 90.20 91.20 0.00019 0.00194 0.0097 0.0972
3 20 5.30 56.96 91.20 91.20 0.00019 0.00000 0.0097 0.0000
4 20 5.31 56.38 91.10 91.20 0.00019 0.00019 0.0097 0.0097
5 20 5.35 54.05 91.00 91.10 0.00039 0.00019 0.0194 0.0097
6 20 5.36 53.47 90.90 91.00 0.00058 0.00019 0.0292 0.0097
7 20 5.47 47.06 90.80 90.90 0.00078 0.00019 0.0389 0.0097
8 20 5.59 40.07 90.70 90.80 0.00097 0.00019 0.0486 0.0097
9 20 5.72 32.50 90.60 90.90 0.00078 0.00058 0.0389 0.0292
10 20 5.70 33.66 90.60 90.90 0.00078 0.00058 0.0389 0.0292
11 20 5.76 30.17 90.70 90.90 0.00078 0.00039 0.0389 0.0194
12 20 5.81 27.26 90.90 91.00 0.00058 0.00019 0.0292 0.0097
13 20 5.85 24.93 90.80 90.90 0.00078 0.00019 0.0389 0.0097
14 20 591 21.44 90.60 90.80 0.00097 0.00039 0.0486 0.0194
15 20 5.90 22.02 90.60 90.70 0.00117 0.00019 0.0583 0.0097
16 20 5.89 22.60 90.70 90.80 0.00097 0.00019 0.0486 0.0097
17 20 5.86 24.35 90.50 90.90 0.00078 0.00078 0.0389 0.0389
18 20 5.87 23.76 90.80 90.90 0.00078 0.00019 0.0389 0.0097
19 20 5.84 25.51 90.80 90.90 0.00078 0.00019 0.0389 0.0097
20 20 5.81 27.26 90.60 90.70 0.00117 0.00019 0.0583 0.0097
21 20 5.79 28.42 90.80 90.90 0.00078 0.00019 0.0389 0.0097
22 20 5.77 29.59 90.60 90.80 0.00097 0.00039 0.0486 0.0194
23 20 5.76 30.17 90.40 90.80 0.00097 0.00078 0.0486 0.0389
24 20 5.68 34.83 90.80 91.00 0.00058 0.00039 0.0292 0.0194
25 20 5.71 33.08 90.70 90.90 0.00078 0.00039 0.0389 0.0194
26 20 5.69 34.25 90.70 90.90 0.00078 0.00039 0.0389 0.0194
27 20 5.65 36.58 90.70 90.80 0.00097 0.00019 0.0486 0.0097
28 20 5.63 37.74 90.60 90.90 0.00078 0.00058 0.0389 0.0292
29 20 5.62 38.32 90.80 90.90 0.00078 0.00019 0.0389 0.0097

30 20 5.55 42.40 90.70 91.00 0.00058 0.00058 0.0292 0.0292
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SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 50 mg./l. 1pH 4 : ( 2nd RUN)
FLOWRATE : 60 ml./hr.

MEDIA : MAGNETITE COATED-SAND

SAMPLE Volume (ml.) pH ORP(MV.) o 1 .0m % Tae+  Cré(mg.) Cr3 (mg) Cr6*(mg./l.) Cr3(mg./l)

No.

31 20 5.49 45.89 90.70 90.90 0.00078 0.00039 0.0389 0.0194
32 20 5.57 41.24 90.50 90.80 0.00097 0.00058 0.0486 0.0292
33 20 5.58 40.65 90.60 90.80 0.00097 0.00039 0.0486 0.0194
34 20 5.64 37.16 90.70 90.90 0.00078 0.00039 0.0389 0.0194
35 20 5.67 35.41 89.70 90.80 0.00097 0.00214 0.0486 0.1069
36 20 5.67 35.41 90.10 90.70 0.00117 0.00117 0.0583 0.0583
37 20 5.69 34.25 90.30 90.80 0.00097 0.00097 0.0486 0.0486
38 20 5.71 33.08 90.70 90.80 0.00097 0.00019 0.0486 0.0097
39 20 5.84 25.51 90.70 90.80 0.00097 0.00019 0.0486 0.0097
40 20 6.02 15.03 90.50 90.70 0.00117 0.00039 0.0583 0.0194
41 20 5.92 20.85 90.20 90.60 0.00136 0.00078 0.0681 0.0389
42 20 5.88 23.18 90.10 90.60 0.00136 0.00097 0.0681 0.0486
43 20 5.81 27.26 90.10 90.50 0.00156 0.00078 0.0778 0.0389
44 20 5.77 29.59 90.00 90.40 0.00175 0.00078 0.0875 0.0389
45 20 5.75 30.75 90.20 90.50 0.00156 0.00058 0.0778 0.0292
46 20 5.71 33.08 90.30 90.50 0.00156 0.00039 0.0778 0.0194
47 20 5.64 37.16 90.10 90.30 0.00194 0.00039 0.0972 0.0194
48 20 5.60 39.49 90.00 90.10 0.00233 0.00019 0.1167 0.0097
49 20 5.58 40.65 89.80 90.00 0.00253 0.00039 0.1264 0.0194
50 20 5.57 41.24 89.90 90.30 0.00194 0.00078 0.0972 0.0389
51 20 5.50 45.31 89.80 90.30 0.00194 0.00097 0.0972 0.0486
52 20 5.44 48.81 89.60 90.20 0.00214 0.00117 0.1069 0.0583
53 20 5.42 49.97 89.50 90.00 0.00253 0.00097 0.1264 0.0486
54 20 5.42 49.95 89.50 90.30 0.00194 0.00156 0.0972 0.0778
55 20 5.37 52.88 89.20 89.80 0.00292 0.00117 0.1458 0.0583
56 20 5.36. 53.47 89.10 89.80 0.00292 0.00136 0.1458 0.0681
57 20 5.35 54.05 89.20 89.70 0.00311 0.00097 0.1556 0.0486
58 20 5.34 54.63 89.00 89.40 0.00369 0.00078 0.1847 0.0389
59 20 5.35 54.00 89.00 89.60 0.00331 0.00117 0.1653 0.0583

60 20 5.30 56.96 89.00 89.50 0.00350 0.00097 0.1750 0.0486



136

SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 50 mg./l. , pH 4 : ( 2nd RUN)
FLOWRATE : 60 ml/hr.

MEDIA : MAGNETITE COATED-SAND

SAMPLE Volume (ml.) pH ORP(mV.) %T TO3L (VoTQ’ Cré*(mg.) Cr3 (mg.) Cré6*(mg./l.) Cr3*(mg./I.)

No.

61 20 5.27 58.71 88.90 89.10 0.00428 0.00039 0.2139 0.0194
62 20 5.25 59.87 88.90 89.20 0.00408 0.00058 0.2042 0.0292
63 20 5.20 62.78 89.10 89.80 0.00292 0.00136 0.1458 0.0681
64 20 5.16 65.11 88.90 89.00 0.00447 0.00019 0.2236 0.0097
65 20 5.15 65.69 88.60 88.90 0.00467 0.00058 0.2333 0.0292
66 20 5.12 67.44 88.90 89.00 0.00447 0.00019 0.2236 0.0097
67 20 5.05 71.52 88.30 88.60 0.00525 0.00058 0.2625 0.0292

Regen. 2nd



SAMPLE Volume (ml.)

No.

10

11

12

m 13

100

100

100

100

100

100

100

100

20

20

20

pH

4.10

4.24

4.92
5.15
5.27

5.36

FLOWRATE

: 60 ml./hr.

MEDIA : MAGNETITE COATED-SAND

ORP(mV.)

126.84

118.69

114.61

107.04

96.56

86.66

79.09

65.69

58.71

53.47

49.39

46.48

45.31

%T TQa

88.10

88.40

88.60

88.90

90.20

90.50

90.70

90.90

91.00

91.20

91.20

91.30

91.30

°/°T Q6*

88.60

88.70

90.40

90.70

90.90

90.90

91.00

91.00

91.10

91.20

91.20

91.30

91.30

CréH{mg.)

0.0262

0.0253

0.0087

0.0058

0.0039

0.0039

0.0029

0.0029

0.0019

0.0010

0.0002

0.0000

0.0000

Cr3 (mg.)

0.0049

0.0029

0.0175

0.0175

0.0068

0.0039

0.0029

0.0010

0.0010

0.0000

0.0000

0.0000

0.0000

SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 50 mg./l. 1pH 4 : (2nrd REGENERATE)

Service after regenerated with sulfuric acid solution pH 4 flowrate 100 ml./hr.

Crét(mg./lI.)

0.2625

0.2528

0.0875

0.0583

0.0389

0.0389

0.0292

0.0292

0.0194

0.0097

0.0097

0.0000

0.0000

0.0486

0.0292

0.1750

0.1750

0.0681

0.0389

0.0292

0.0097

0.0097

0.0000

0.0000

0.0000

0.0000

137

Cr3 (mg./l.)



SAMPLE

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 50 mg./l. , pH 4 : ( 3rd RUN)

Volume (ml.)

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

Regen. 3

pH

4.38
4.39
4.42
4.45
4.49

4.57

4.86
4.96
5.19

5.38

5.31
5.25
5.30
5.28
5.26

5.21

FLOWRATE

: 60 ml/hr.

MEDIA : MAGNETITE COATED-SAND

ORP(mV.)

110.54
109.95
108.21
106.46
104.13
99.47
96.56
93.65
94.81
91.90
87.24
87.82
90.74
86.66
82.58
76.76
63.37
52.30
54.05
56.38
59.87
56.96
58.12
59.29

62.20

%T 1031

91.10

91.10

91.00

91.00

90.80

90.80

90.70

90.70

90.60

90.30

90.20

90.10

90.00

89.50

89.60

89.50

89.30

89.10

89.20

89.10

89.30

89.00

88.80

88.20

88.50

%T cr

91.20

91.20

91.10

91.10

91.00

90.90

90.80

90.70

90.90

90.70

90.50

90.20

90.10

90.10

90.00

89.90

89.90

89.80

89.70

89.70

89.60

89.50

89.20

89.10

88.70

Cré*(mg.)

0.00019
0.00019
0.00039
0.00039
0.00058
0.00078
0.00097
0.00117
0.00078
0.00117
0.00156
0.00214
0.00233
0.00233
0.00253
0.00272
0.00272
0.00292
0.00311
0.00311
0.00331
0.00350
0.00408
0.00428

0.00506

Cr3+mg.)

0.00019
0.00019
0.00019
0.00019
0.00039
0.00019
0.00019
0.00000
0.00058
0.00078
0.00058
0.00019
0.00019
0.00117
0.00078
0.00078
0.00117
0.00136
0.00097
0.00117
0.00058
0.00097
0.00078
0.00175

0.00039

Cré (mg./l.)

0.0097
0.0097
0.0194
0.0194
0.0292
0.0389
0.0486
0.0583
0.0389
0.0583
0.0778
0.1069
0.1167
0.1167
0.1264
0.1361
0.1361
0.1458
0.1556
0.1556
0.1653
0.1750
0.2042
0.2139

0.2528

138

Cr3 (mg./l)

0.0097
0.0097
0.0097
0.0097
0.0194
0.0097
0.0097
0.0000
0.0292
0.0389
0.0292
0.0097
0.0097
0.0583
0.0389
0.0389
0.0583
0.0681
0.0486
0.0583
0.0292
0.0486
0.0389
0.0875

0.0194



SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 50 mg./l. , pH 4 : (3rd REGENERATE)

FLOWRATE

: 60 ml./hr.

MEDIA : MAGNETITE COATED-SAND

Service after regenerated with sulfuric acid solution pH 4 flowrate 100 ml./hr.

SAMPLE Volume (ml.) pH
No.
1 100 4.22
2 100 4.31
3 100 4.46
4 100 4.52
5 100 4.72
6 100 4.75
7 100 4.89
8 100 4.93
9 100 4.94
10 100 4.99
1 100 5.01
12 100 5.04
13 100 5.07
14 20 5.11
15 20 5.13
16 20 5.14

ORP(mV.)

119.85
114.61
105.88
102.38
90.74
88.99
80.84
78.51
77.92
75.01
73.85
72.10
70.35
68.02
66.86

66.28

% T 103

79.10

81.80

85.20

84.90

86.70

89.40

90.00

90.50

90.70

90.90

90.90

90.90

91.10

91.20

91.20

91.20

%T oré*

82.50

85.10

87.60

88.30

89.40

90.20

90.50

90.80

90.90

91.00

91.00

91.10

91.20

91.20

91.20

91.20

Cr6 (mg.)

0.0856
0.0603
0.0360
0.0292
0.0185
0.0107
0.0078
0.0049
0.0039
0.0029
0.0029
0.0019
0.0010
0.0002
0.0002

0.0002

Cr3*(mg.)

0.0331
0.0321
0.0233
0.0331
0.0262
0.0078
0.0049
0.0029
0.0019
0.0010
0.0010
0.0019
0.0010
0.0000
0.0000

0.0000

139

Cr6 (mg./l.) Cr3*(mgA)

0.8555

0.6028

0.3597

0.2917

0.1847

0.1069

0.0778

0.0486

0.0389

0.0292

0.0292

0.0194

0.0097

0.0097

0.0097

0.0097

0.3305

0.3208

0.2333

0.3305

0.2625

0.0778

0.0486

0.0292

0.0194

0.0097

0.0097

0.0194

0.0097

0.0000

0.0000

0.0000



140

SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 50 mg./l. , pH 4 : ( 4th RUN)
FLOWRATE : 60 ml./hr.

MEDIA : MAGNETITE COATED-SAND

SAMPLE Volume (ml.) pH ORP(mV.) % T 10, % T O6* Cr6*(mg.) Cr3 (mg.) Cr6*(mg./l.) Cr3 (mg./l.)

No.

1 20 4.48 104.71 90.90 91.00 0.00058 0.00019 0.0292 0.0097

2 20 4.55 100.64 90.80 90.90 0.00078 0.00019 0.0389 0.0097

3 20 4.61 97.14 90.40 90.60 0.00136 0.00039 0.0681 0.0194
4 20 4.69 92.48 89.90 90.10 0.00233 0.00039 0.1167 0.0194

5 20 4.79 86.66 89.30 89.40 0.00369 0.00019 0.1847 0.0097

6 20 4.86 82.58 89.00 89.10 0.00428 0.00019 0.2139 0.0097

7 20 4.90 80.25 88.60 88.80 0.00486 0.00039 0.2430 0.0194

8 20 5.07 70.35 88.00 88.30 0.00583 0.00058 0.2917 0.0292

Regen. 4th



SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 50 mg./l. 1pH 4 : (4th REGENERATE)

FLOWRATE

160 ml/hr.

MEDIA : MAGNETITE COATED-SAND

Service after regenerated with sulfuric acid solution pH 4 flowrate 100 ml./hr.

SAMPLE Volume (ml.) pH
No.
1 100 4.08
2 100 4.13
3 100 4.15
4 100 4.24
5 100 4.27
6 100 4.33
7 100 4.36
8 100 4.39
9 20 4.44
10 20 4.47
11 20 4.49
12 20 4.52

ORP(mV.)

128.01
125.10
123.93
118.69
116.94
113.45
111.70
109.95
107.04
105.30
104.13

102.38

%T Total

86.50

87.90

88.70

89.10

89.50

89.60

90.30

90.90

91.10

91.10

91.20

91.30

°[°T cré+

88.60

88.80

89.10

89.50

89.80

90.30

90.70

91.20

91.20

91.20

91.30

91.30

Cré*(mg.)

0.0262
0.0243
0.0214
0.0175
0.0146
0.0097
0.0058
0.0010
0.0002
0.0002
0.0000

0.0000

Cr3 (mg.)

0.0204
0.0087
0.0039
0.0039
0.0029
0.0068
0.0039
0.0029
0.0002
0.0002
0.0002

0.0000

141

Cr6*(mg./l.) Cr3 (mg./l.)

0.2625

0.2430

0.2139

0.1750

0.1458

0.0972

0.0583

0.0097

0.0097

0.0097

0.0000

0.0000

0.2042

0.0875

0.0389

0.0389

0.0292

0.0681

0.0389

0.0292

0.0097

0.0097

0.0097

0.0000
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SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 50 mg./l. , pH 4 : ( 5th RUN)
FLOWRATE : 60 ml./hr.

MEDIA : MAGNETITE COATED-SAND

SAMPLE Volume (ml.) pH ORP(mV.) ©/°T t0a, % T or6' Cr6 (mg.) Cr3 (mg.) Cr6H{mg./l.) Cr3 (mg./l.)
No.
1 20 4.31 114.61 89.10 89.20 0.00408 0.00019 0.2042 0.0097
2 20 4.49 104.13 87.90 88.10 0.00622 0.00039 0.3111 0.0194



SAMPLE Volume (ml.)

No.

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 50 mg./l. 1pH 6 :

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

pH

5.08
5.03
4.98
491

4.82

4.66
4.60
4.50
4.73
4.81
5.02
5.29
5.34

5.42

5.43
5.60
5.46

5.39

5.41

5.48

5.45

5.47

FLOWRATE

: 60 ml./hr.

MEDIA : MAGNETITE COATED-SAND

ORP(mV.)

60.45
62.20
64.53
69.77
72.68
75.59
79.67
84.91
89.57
94.23
97.72
103.55
90.15
85.49
73.27
57.54
54.63
49.97
51.14
49.39
39.49
47.64
51.72
54.05
50.55
46.48
47.64
48.22

47.06

%T 1*3

91.30

91.30

91.20

91.10

91.00

90.80

90.90

91.00

90.90

90.80

90.90

90.90

90.90

90.90

90.80

90.90

91.00

90.90

90.80

90.60

90.60

90.90

90.80

90.80

90.60

90.50

90.50

90.30

90.10

% T Q6t

91.30

91.30

91.20

91.20

91.10

90.90

91.10

91.10

91.00

91.00

90.90

91.00

91.00

91.10

90.90

91.00

91.00

90.90

90.90

90.80

90.90

91.00

90.90

90.80

90.70

90.70

90.60

90.70

90.60

CréHmg.)

0.00000
0.00000
0.00019
0.00019
0.00039
0.00078
0.00039
0.00039
0.00058
0.00058
0.00078
0.00058
0.00058
0.00039
0.00078
0.00058
0.00058
0.00078
0.00078
0.00097
0.00078
0.00058
0.00078
0.00097
0.00117
0.00117
0.00136
0.00117

0.00136

( 1st RUN)
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Cr3*(mg.) Cr6*(mg./l.) Cr3 (mg./l.)

0.00000

0.00000

0.00000

0.00019

0.00019

0.00019

0.00039

0.00019

0.00019

0.00039

0.00000

0.00019

0.00019

0.00039

0.00019

0.00019

0.00000

0.00000

0.00019

0.00039

0.00058

0.00019

0.00019

0.00000

0.00019

0.00039

0.00019

0.00078

0.00097

0.0000

0.0000

0.0097

0.0097

0.0194

0.0389

0.0194

0.0194

0.0292

0.0292

0.0389

0.0292

0.0292

0.0194

0.0389

0.0292

0.0292

0.0389

0.0389

0.0486

0.0389

0.0292

0.0389

0.0486

0.0583

0.0583

0.0681

0.0583

0.0681

0.0000

0.0000

0.0000

0.0097

0.0097

0.0097

0.0194

0.0097

0.0097

0.0194

0.0000

0.0097

0.0097

0.0194

0.0097

0.0097

0.0000

0.0000

0.0097

0.0194

0.0292

0.0097

0.0097

0.0000

0.0097

0.0194

0.0097

0.0389

0.0486



SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 50 mg./l. , pH 6 : ( 1sl RUN)
FLOWRATE : 60 ml/hr.

MEDIA : MAGNETITE COATED-SAND

SAMPLE Volume (ml.) pH ORP(mMV.) Total %T crgr  CréHmg.) Cr3{mg.) Cré*(mg./l.) Cr3+mg./l.)

No.

30 20 5.52 44.15 90.60 90.90 0.00078 0.00058 0.0389 0.0292
31 20 5.50 45.31 90.50 90.60 0.00136 0.00019 0.0681 0.0097
32 20 5.47 47.00 90.70 90.80 0.00097 0.00019 0.0486 0.0097
33 20 5.41 50.57 90.70 90.80 0.00097 0.00019 0.0486 0.0097
34 20 5.40 51.17 90.80 90.90 0.00078 0.00019 0.0389 0.0097
35 20 5.43 49.44 90.80 90.90 0.00078 0.00019 0.0389 0.0097
36 20 5.44 48.81 90.50 90.50 0.00156 0.00000 0.0778 0.0000
37 20 5.45 48.22 90.50 90.70 0.00117 0.00039 0.0583 0.0194
38 20 5.41 50.55 90.80 91.00 0.00058 0.00039 0.0292 0.0194
39 20 5.48 46.48 90.80 90.90 0.00078 0.00019 0.0389 0.0097
40 20 5.51 4473 90.80 90.90 0.00078 0.00019 0.0389 0.0097
41 20 5.46 47.64 90.70 90.80 0.00097 0.00019 0.0486 0.0097
42 20 5.48 46.48 90.40 90.60 0.00136 0.00039 0.0681 0.0194
43 20 5.47 47.06 90.70 90.80 0.00097 0.00019 0.0486 0.0097
44 20 5.40 51.14 90.80 90.90 0.00078 0.00019 0.0389 0.0097
45 20 5.42 49.97 90.80 90.90 0.00078 0.00019 0.0389 0.0097
46 20 5.46 47.64 90.70 90.80 0.00097 0.00019 0.0486 0.0097
47 20 5.38 52.30 90.60 90.80 0.00097 0.00039 0.0486 0.0194
48 20 5.40 51.14 90.60 90.70 0.00117 0.00019 0.0583 0.0097
49 20 5.43 49.39 90.30 90.50 0.00156 0.00039 0.0778 0.0194
50 20 5.47 47.06 90.50 90.80 0.00097 0.00058 0.0486 0.0292
51 20 5.48 46.48 90.40 90.60 0.00136 0.00039 0.0681 0.0194
52 20 5.43 49.39 90.70 90.70 0.00117 0.00000 0.0583 0.0000
53 20 5.49 45.89 90.80 90.90 0.00078 0.00019 0.0389 0.0097
54 20 5.46 47.64 90.60 90.80 0.00097 0.00039 0.0486 0.0194
55 20 5.42 49.97 90.60 90.70 0.00117 0.00019 0.0583 0.0097
56 20 5.50 45.31 90.60 90.70 0.00117 0.00019 0.0583 0.0097
57 20 5.51 44.73 90.60 90.80 0.00097 0.00039 0.0486 0.0194
58 20 5.43 49.39 90.70 90.80 0.00097 0.00019 0.0486 0.0097

59 20 5.47 47.06 90.80 90.90 0.00078 0.00019 0.0389 0.0097



SAMPLE Volume (ml.)

No.

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 50 mg./l. , pH 6 : ( 1st RUN)

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

pH

5.50
5.53

5.52

5.52
5.50

5.43

5.51
5.55
5.53

5.50

5.52

5.53

FLOWRATE

: 60 ml/hr.

MEDIA : MAGNETITE COATED-SAND

ORP(mV.)

45.31
43.56
44.15
44.15
42.98
45.89
47.06
46.48
47.64
47.06
45.31
45.89
47.64
49.39
45.89
44.15
45.31
49.39
47.64
45.89
43.56
45.31
44.73
42.40
43.56
45.31
44.15
44.15

43.56

% T t0al

90.80

90.80

90.60

90.80

90.80

90.80

90.70

90.40

90.80

90.70

90.40

90.50

90.50

90.70

90.20

90.20

90.10

90.00

90.00

90.10

89.90

89.90

89.70

89.50

89.50

89.20

89.00

88.70

88.60

% T Q6+

90.90

90.90

90.80

91.00

90.90

90.90

90.80

90.50

90.90

90.80

90.90

90.90

90.70

90.80

90.60

90.80

90.90

90.80

90.70

90.90

91.00

90.90

90.90

90.50

90.10

90.00

89.50

89.20

88.90

Cr6*(mg.)

0.00078
0.00078
0.00097
0.00058
0.00078
0.00078
0.00097
0.00156
0.00078
0.00097
0.00078
0.00078
0.00117
0.00097
0.00136
0.00097
0.00078
0.00097
0.00117
0.00078
0.00058
0.00078
0.00078
0.00156
0.00233
0.00253
0.00350
0.00408

0.00467

145

Cr3 (mg.) Cr6*(mg./l.) Cr3 (mg./l.)

0.00019

0.00019

0.00039

0.00039

0.00019

0.00019

0.00019

0.00019

0.00019

0.00019

0.00097

0.00078

0.00039

0.00019

0.00078

0.00117

0.00156

0.00156

0.00136

0.00156

0.00214

0.00194

0.00233

0.00194

0.00117

0.00156

0.00097

0.00097

0.00058

0.0389

0.0389

0.0486

0.0292

0.0389

0.0389

0.0486

0.0778

0.0389

0.0486

0.0389

0.0389

0.0583

0.0486

0.0681

0.0486

0.0389

0.0486

0.0583

0.0389

0.0292

0.0389

0.0389

0.0778

0.1167

0.1264

0.1750

0.2042

0.2333

0.0097

0.0097

0.0194

0.0194

0.0097

0.0097

0.0097

0.0097

0.0097

0.0097

0.0486

0.0389

0.0194

0.0097

0.0389

0.0583

0.0778

0.0778

0.0681

0.0778

0.1069

0.0972

0.1167

0.0972

0.0583

0.0778

0.0486

0.0486

0.0292



SYNTHETIC

SAMPLE Volume (ml.)
No.

89 20

Regen. 1«

WASTEWATER

pH

5.51

FLOWRATE

: 60 ml./hr.

MEDIA : MAGNETITE COATED-SAND

ORP(mV.)

44.73

%T 10tal

88.30

cré+

88.50

Cré*(mg.)

0.00544

S INFLUENT CROMIUM(VI) = 50 mg./l. , pH 6 :

Cr3*(mg.)

0.00039

( 1st RUN)

146

Cr6t(mg./l.) Cr3 (mg./l.)

0.2722

0.0194
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SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 50 mg./l. , pH 6 : (1st REGENERATE)
FLOWRATE : 60 ml./hr.
MEDIA : MAGNETITE COATED-SAND

Service after regenerated with sulfuric acid solution pH 4 flowrate 100 ml./hr.

SAMPLE Volume (ml.) pH ORP(mMV.) %T Taa %T cré+ Cré (mg.) Cr3 (mg.) Cré*(mg./l.) Cr3 (mg./l.)

No.

1 20 4.72 90.74 88.20 88.60 0.00525 0.00078 0.2625 0.0389
2 20 4.73 90.15 88.30 88.70 0.00506 0.00078 0.2528 0.0389
3 20 4.75 88.99 88.20 88.70 0.00506 0.00097 0.2528 0.0486
4 20 4.77 87.82 88.20 88.80 0.00486 0.00117 0.2430 0.0583
5 20 4.80 86.08 88.30 88.90 0.00467 0.00117 0.2333 0.0583
6 20 4.82 84.91 88.50 90.00 0.00253 0.00292 0.1264 0.1458
7 20 4.85 83.17 88.60 90.00 0.00253 0.00272 0.1264 0.1361
8 20 4.86 82.58 88.60 90.10 0.00233 0.00292 0.1167 0.1458
9 20 4.87 82.00 88.70 90.10 0.00233 0.00272 0.1167 0.1361
10 20 4.89 80.84 88.90 90.20 0.00214 0.00253 0.1069 0.1264
1 20 4.91 79.67 89.00 90.30 0.00194 0.00253 0.0972 0.1264
12 20 4.92 79.09 & 89.20 90.40 0.00175 0.00233 0.0875 0.1167
13 20 4.92 79.09 89.30 90.40 0.00175 0.00214 0.0875 0.1069
14 20 4.94 77.92 89.40 90.50 0.00156 0.00214 0.0778 0.1069
15 20 491 79.67 89.40 90.40 0.00175 0.00194 0.0875 0.0972
16 20 4.93 78.51 89.50 90.40 0.00175 0.00175 0.0875 0.0875
17 20 4.95 77.34 89.50 90.60 0.00136 0.00214 0.0681 0.1069
18 20 4.96 76.76 89.60 90.50 0.00156 0.00175 0.0778 0.0875
19 20 4.94 77.92 89.70 90.60 0.00136 0.00175 0.0681 0.0875
20 20 4.97 76.18 89.70 90.50 0.00156 0.00156 0.0778 0.0778
21 20 4.99 75.01 89.80 90.60 0.00136 0.00156 0.0681 0.0778
22 20 4.98 75.59 90.00 90.70 0.00117 0.00136 0.0583 0.0681
23 20 4.96 76.76 89.90 90.70 0.00117 0.00156 0.0583 0.0778
24 20 4.97 76.18 90.00 90.80 0.00097 0.00156 0.0486 0.0778
25 20 5.00 74.43 89.90 90.80 0.00097 0.00175 0.0486 0.0875
26 20 5.01 73.85 90.00 90.80 0.00097 0.00156 0.0486 0.0778
27 20 5.00 74.43 90.00 90.90 0.00078 0.00175 0.0389 0.0875

28 20 5.02 73.27 90.10 90.90 0.00078 0.00156 0.0389 0.0778
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SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 50 mg./l. 1pH 6 : (1st REGENERATE)
FLOWRATE : 60 ml./hr.
MEDIA : MAGNETITE COATED-SAND

Service after regenerated with sulfuric acid solution pH 4 flowrate 100 ml./hr.

SAMPLE Volume (ml.) pH ORP(MV.) %T T8 % o Cré*(mg.) Cr3 (mg.) Cr6*(mg./l.) Cr3 (mgA)

No.

29 20 5.03 72.68 90.10 90.90 0.00078 0.00156 0.0389 0.0778
30 20 5.05 71.52 90.30 90.80 0.00097 0.00097 0.0486 0.0486
31 20 5.06 70.94 90.40 90.80 0.00097 0.00078 0.0486 0.0389
32 20 5.08 69.77 90.50 90.90 0.00078 0.00078 0.0389 0.0389
33 20 5.10 68.61 90.60 91.00 0.00058 0.00078 0.0292 0.0389
34 20 5.11 68.02 90.60 90.90 0.00078 0.00058 0.0389 0.0292
35 20 5.15 65.69 90.70 90.90 0.00078 0.00039 0.0389 0.0194
36 20 5.16 65.11 90.80 90.90 0.00078 0.00019 0.0389 0.0097
37 20 5.19 63.37 90.80 90.90 0.00078 0.00019 0.0389 0.0097
38 20 5.17 64.53 90.90 90.90 0.00078 0.00000 0.0389 0.0000
39 20 5.20 62.78 90.90 91.00 0.00058 0.00019 0.0292 0.0097
40 20 5.22 61.62 90.90 91.00 0.00058 0.00019 0.0292 0.0097
41 20 5.23 61.04 91.00 91.10 0.00039 0.00019 0.0194 0.0097
42 20 5.25 59.87 91.00 91.10 0.00039 0.00019 0.0194 0.0097
43 20 5.26 59.29 91.10 91.20 0.00019 0.00019 0.0097 0.0097
44 20 5.28 58.12 91.20 91.20 0.00019 0.00000 0.0097 0.0000

45 20 5.29 57.54 91.20 91.20 0.00019 0.00000 0.0097 0.0000



SAMPLE Volume (ml.)

No.

1

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 50 mg./l. 1pH 6

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

pH

5.48
5.46
5.49
5.50
5.49
5.51
5.54

5.55

5.58
5.60
5.62
5.60
5.58

5.55

5.59
5.54

5.57

5.57
5.60
5.59

5.62

5.55

5.60

FLOWRATE

: 60 ml./hr.

MEDIA : MAGNETITE COATED-SAND

ORP(mV.)

46.48
47.64
45.89
45.31
45.89
44.73
42.98
42.40
41.82
40.65
39.49
38.32
39.49
40.65
42.40
41.82
40.07
42.98
41.24
40.65
43.56
41.82
41.24
39.49
40.07
38.32
37.74
41.24
42.40

39.49

%T 103

91.20

91.10

90.90

90.90

90.90

90.80

90.80

90.70

90.80

90.70

90.70

90.60

90.50

90.30

90.30

90.00

89.90

89.80

89.60

89.50

89.50

89.60

89.50

89.30

89.30

89.60

89.50

89.50

89.40

89.50

% TcT

91.20

91.20

91.10

91.10

91.00

91.00

91.10

91.00

90.90

91.00

91.00

91.00

90.80

90.60

90.50

90.30

90.10

90.10

90.00

90.00

89.90

90.00

90.00

89.90

89.90

89.80

89.80

89.70

89.60

89.60

Cré*(mg.)

0.00019
0.00019
0.00039
0.00039
0.00058
0.00058
0.00039
0.00058
0.00078
0.00058
0.00058
0.00058
0.00097
0.00136
0.00156
0.00194
0.00233
0.00233
0.00253
0.00253
0.00272
0.00253
0.00253
0.00272
0.00272
0.00292
0.00292
0.00311
0.00331

0.00331

Cr3(mg.) Cr6 (mg./l.) Cr3 (mg./l.)

0.00000

0.00019

0.00039

0.00039

0.00019

0.00039

0.00058

0.00058

0.00019

0.00058

0.00058

0.00078

0.00058

0.00058

0.00039

0.00058

0.00039

0.00058

0.00078

0.00097

0.00078

0.00078

0.00097

0.00117

0.00117

0.00039

0.00058

0.00039

0.00039

0.00019

:(2nd RUN)

0.0097

0.0097

0.0194

0.0194

0.0292

0.0292

0.0194

0.0292

0.0389

0.0292

0.0292

0.0292

0.0486

0.0681

0.0778

0.0972

0.1167

0.1167

0.1264

0.1264

0.1361

0.1264

0.1264

0.1361

0.1361

0.1458

0.1458

0.1556

0.1653

0.1653

0.0000

0.0097

0.0194

0.0194

0.0097

0.0194

0.0292

0.0292

0.0097

0.0292

0.0292

0.0389

0.0292

0.0292

0.0194

0.0292

0.0194

0.0292

0.0389

0.0486

0.0389

0.0389

0.0486

0.0583

0.0583

0.0194

0.0292

0.0194

0.0194

0.0097
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SAMPLE Volume (ml.)

No.

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 50 mg./l. 1pH 6 : ( 2nd RUN)

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

Regen. 2nd

pH

5.61
5.65
5.68
5.70
5.69
5.74
5.77
5.80
5.81

5.84

FLOWRATE

: 60 ml./hr.

MEDIA : MAGNETITE COATED-SAND

ORP(MV.) % Tt

38.91

39.49

41.24

40.07

39.49

38.32

38.91

36.58

34.83

33.66

34.25

31.34

29.59

27.84

27.26

25.51

24.35

23.76

89.40

89.40

89.30

89.10

89.20

89.20

89.00

89.10

89.10

89.00

89.00

88.90

88.90

88.70

88.20

88.20

88.00

88.10

%T Or

89.70

89.60

89.50

89.50

89.50

89.40

89.40

89.60

89.30

89.40

89.20

89.10

89.30

89.30

89.10

88.90

88.90

88.60

Crét(mg.)

0.00311
0.00331
0.00350
0.00350
0.00350
0.00369
0.00369
0.00331
0.00389
0.00369
0.00408
0.00428
0.00389
0.00389
0.00428
0.00467
0.00467

0.00525

Cr3*(mg.) Cr6*(mg./l.) Cr3*(mg./l.)

0.00058

0.00039

0.00039

0.00078

0.00058

0.00039

0.00078

0.00097

0.00039

0.00078

0.00039

0.00039

0.00078

0.00117

0.00175

0.00136

0.00175

0.00097

0.1556

0.1653

0.1750

0.1750

0.1750

0.1847

0.1847

0.1653

0.1944

0.1847

0.2042

0.2139

0.1944

0.1944

0.2139

0.2333

0.2333

0.2625

0.0292

0.0194

0.0194

0.0389

0.0292

0.0194

0.0389

0.0486

0.0194

0.0389

0.0194

0.0194

0.0389

0.0583

0.0875

0.0681

0.0875

0.0486

150
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SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 50 mg./l. 1pH 6 : (2nd REGENERATE)
FLOWRATE : 60 ml./hr.
MEDIA : MAGNETITE COATED-SAND

Service after regenerated with sulfuric acid solution pH 4 flowrate 100 ml./hr.

SAMPLE Volume (ml.) pH ORP(mV.) %T 10,3, % T Q6* Cr6 (mg.) Cr3 (mg.) Cr6 (mg./l.) Cr3 (mg./l.)

No.

1 20 4.93 78.51 88.20 88.80 0.00486 0.00117 0.2430 0.0583
2 20 4.93 78.51 88.60 89.00 0.00447 0.00078 0.2236 0.0389
3 20 4.92 79.09 88.80 89.20 0.00408 0.00078 0.2042 0.0389
4 20 4.91 79.67 88.90 89.30 0.00389 0.00078 0.1944 0.0389
5 20 4.89 80.84 89.00 89.50 0.00350 0.00097 0.1750 0.0486
6 20 4.90 80.25 89.20 89.60 0.00331 0.00078 0.1653 0.0389
7 100 4.88 81.42 89.30 89.80 0.01458 0.00486 0.1458 0.0486
8 100 4.87 82.00 89.80 90.10 0.01167 0.00292 0.1167 0.0292
9 100 4.85 83.17 89.50 90.40 0.00875 0.00875 0.0875 0.0875
10 100 4.86 82.58 90.10 90.50 0.00778 0.00389 0.0778 0.0389
11 100 4.88 81.42 90.30 90.50 0.00778 0.00194 0.0778 0.0194
12 100 4.79 86.66 90.40 90.60 0.00681 0.00194 0.0681 0.0194
13 100 4.83 84.33 90.60 90.80 0.00486 0.00194 0.0486 0.0194
14 100 4.85 83.17 90.70 90.90 0.00389 0.00194 0.0389 0.0194
15 100 4.86 82.58 90.80 90.90 0.00389 0.00097 0.0389 0.0097
16 100 4.84 83.75 90.90 91.10 0.00194 0.00194 0.0194 0.0194
17 100 4.85 83.17 91.10 91.20 0.00097 0.00097 0.0097 0.0097
18 20 4.85 83.17 91.10 91.20 0.00019 0.00019 0.0097 0.0097
19 20 4.84 83.75 91.20 91.20 0.00019 0.00000 0.0097 0.0000
20 20 4.87 82.00 91.20 91.20 0.00019 0.00000 0.0097 0.0000

21 20 4.86 82.58 91.30 91.30 0.00000 0.00000 0.0000 0.0000



SAMPLE Volume (ml.)

No.

10

1

12

13

14

15

16

17

SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 50 mg./Il. , pH 6 :

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

Regen. 3

pH

5.22
5.26
5.31
5.33
5.38
5.45

5.49

5.70
5.76
5.80
5.82
5.85

5.86

FLOWRATE

: 60 ml/hr.

MEDIA : MAGNETITE COATED-SAND

ORP(MV.) % T+03a %Tm Cré+mg.)

61.62

59.29

56.38

55.21

52.30

48.22

45.89

45.31

42.98

40.07

38.32

33.66

30.17

27.84

26.68

24.93

24.35

91.10

91.00

90.90

90.80

90.80

90.70

90.50

90.30

90.20

90.10

90.00

89.60

89.30

89.00

88.80

88.70

88.10

91.10

91.00

91.00

90.90

90.90

90.80

90.60

90.50

90.30

90.20

90.10

89.70

89.40

89.20

89.00

88.80

88.30

0.00039

0.00058

0.00058

0.00078

0.00078

0.00097

0.00136

0.00156

0.00194

0.00214

0.00233

0.00311

0.00369

0.00408

0.00447

0.00486

0.00583

Cr3+{mg.)

0.00000
0.00000
0.00019
0.00019
0.00019
0.00019
0.00019
0.00039
0.00019
0.00019
0.00019
0.00019
0.00019
0.00039
0.00039
0.00019

0.00039

( 3rd RUN)

152

Cr6t(mg./l.) Cr3 (mg./l.)

0.0194

0.0292

0.0292

0.0389

0.0389

0.0486

0.0681

0.0778

0.0972

0.1069

0.1167

0.1556

0.1847

0.2042

0.2236

0.2430

0.2917

0.0000

0.0000

0.0097

0.0097

0.0097

0.0097

0.0097

0.0194

0.0097

0.0097

0.0097

0.0097

0.0097

0.0194

0.0194

0.0097

0.0194
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SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 50 mg./l. , pH 6 : (3rd REGENERATE)
FLOWRATE : 60 ml./hr.
MEDIA : MAGNETITE COATED-SAND

Service after regenerated with sulfuric acid solution pH 4 flowrate 100 ml./hr.

SAMPLE Volume (ml) pH ORP(MV.) o T %T crét Cr6 (mg.) Cr3(mg.) Cr6(mg./l) Cr3(mg./l)

No.

1 100 - 4.87 82.00 88.30 88.50 0.02722 0.00194 0.2722 0.0194
2 100 4.84 83.75 88.20 88.80 0.02430 0.00583 0.2430 0.0583
3 100 4.82 84.91 88.50 89.30 0.01944 0.00778 0.1944 0.0778
4 100 4.77 87.82 88.90 89.70 0.01556 0.00778 0.1556 0.0778
5 100 471 91.32 89.20 90.10 0.01167 0.00875 0.1167 0.0875
6 100 4.69 92.48 90.20 90.40 0.00875 0.00194 0.0875 0.0194
7 100 4.64 95.39 90.50 90.70 0.00583 0.00194 0.0583 0.0194
8 100 4.63 95.98 90.90 91.00 0.00292 0.00097 0.0292 0.0097
9 100 4.61 97.14 91.20 91.20 0.00097 0.00000 0.0097 0.0000
10 20 4.60 97.72 91.20 91.20 0.00019 0.00000 0.0097 0.0000

1 20 4.58 98.89 91.30 91.30 0.00000 0.00000 0.0000 0.0000



SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 50 mg./l. 1pH 6 : ( 4th RUN)

FLOWRATE : 60 ml./hr.

MEDIA : MAGNETITE COATED-SAND

SAMPLE Volume (ml.) pH ORP(MV.) %Tmm® =Tg Cré (mg.)
No.
1 20 5.06 70.94 91.00 91.00 0.00058
2 20 5.47 47.06 90.30 90.40 0.00175
3 20 5.66 35.99 89.10 89.30 0.00389
4 20 5.73 31.92 88.70 88.90 0.00467
5 20 5.81 27.26 88.10 88.40 0.00564

Regen. 4th

154

Cr3+(mg.) Cr6*(mg./l.) Cr3*(mg./I.)

0.00000

0.00019

0.00039

0.00039

0.00058

0.0292

0.0875

0.1944

0.2333

0.2819

0.0000

0.0097

0.0194

0.0194

0.0292
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SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 50 mg./l. , pH 6 : (4th REGENERATE)
FLOWRATE : 60 ml./hr.
MEDIA : MAGNETITE COATED-SAND

Service after regenerated with sulfuric acid solution pH 4 flowrate 100 ml./hr.

SAMPLE Volume (ml.) pH ORP(mMV.) %T TO,R %T cre* Cré (mg.) Cr3*(mg.) Cr6H{mg./l.) Cr3+{mg./l.)

No.

1 100 4.75 88.99 87.30 87.40 0.03792 0.00097 0.3792 0.0097
2 100 4.70 91.90 87.40 87.70 0.03500 0.00292 0.3500 0.0292
3 100 4.61 97.14 88.10 88.20 0.03014 0.00097 0.3014 0.0097
4 100 4.53 101.80 88.80 88.90 0.02333 0.00097 0.2333 0.0097
5 100 4.49 104.13 89.40 89.50 0.01750 0.00097 0.1750 0.0097
6 100 4.42 108.21 89.90 90.10 0.01167 0.00194 0.1167 0.0194
7 100 4.36 111.70 90.70 90.80 0.00486 0.00097 0.0486 0.0097
8 100 4.31 114.61 91.10 91.20 0.00097 0.00097 0.0097 0.0097
9 20 4.28 116.36 91.20 91.20 0.00019 0.00000 0.0097 0.0000

10 20 4.27 116.94 91.20 91.20 0.00019 0.00000 0.0097 0.0000



SYNTHETIC

SAMPLE Volume (ml.)

No.

RUN

WASTEWATER : INFLUENT CROMIUM(VI) = 50 mg./l. , pH 6 : ( 5th RUN)

pH

4.83

FLOWRATE

: 60 ml./hr.

MEDIA : MAGNETITE COATED-SAND

ORP(mV.)

84.33

%T T3l

87.20

NTO

87.30

6+,
Cr (mg.)

0.00778

156

3+ 6+, 3+
Cr (mg.) Cr (mg./l.) Cr (mg./l)

0.00019

0.3889

0.0097
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SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 50 mg./l. 1pH 8 : ( 1st RUN)
FLOWRATE : 60 ml./hr.

MEDIA : MAGNETITE COATED-SAND

SAMPLE Volume (ml.) pH ORP(MV.)  %T 13l % TaO6t  Cr6(mg.) Cr3*(mg.) Cr6(mg./l.) Cr3*(mg./I.)

No.

1 20 4.92 79.09 91.00 91.20 0.00019 0.00039 0.0097 0.0194
2 20 4.90 80.25 91.00 91.10 0.00039 0.00019 0.0194 0.0097
3 20 4.85 83.17 91.00 91.10 0.00039 0.00019 0.0194 0.0097
4 20 4.82 84.91 90.90 91.00 0.00058 0.00019 0.0292 0.0097
5 20 4.81 85.49 91.00 91.00 0.00058 0.00000 0.0292 0.0000
6 20 4.80 86.08 90.60 90.90 0.00078 0.00058 0.0389 0.0292
7 20 4.79 86.66 90.90 91.00 0.00058 0.00019 0.0292 0.0097
8 20 4.76 88.41 90.80 91.00 0.00058 0.00039 0.0292 0.0194
9 20 4.77 87.82 90.80 90.90 0.00078 0.00019 0.0389 0.0097
10 20 4.71 91.32 90.90 91.00 0.00058 0.00019 0.0292 0.0097
1 20 4.74 89.57 90.70 90.90 0.00078 0.00039 0.0389 0.0194
12 20 4.75 88.99 90.90 91.00 0.00058 0.00019 0.0292 0.0097
13 20 4.83 84.33 90.90 91.00 0.00058 0.00019 0.0292 0.0097
14 20 4.97 76.18 90.90 91.00 0.00058 0.00019 0.0292 0.0097
15 20 5.19 63.37 90.90 91.00 0.00058 0.00019 0.0292 0.0097
16 20 5.25 59.87 90.80 91.00 0.00058 0.00039 0.0292 0.0194
17 20 5.53 43.56 90.80 91.00 0.00058 0.00039 0.0292 0.0194
18 20 5.61 38.91 91.00 91.00 0.00058 0.00000 0.0292 0.0000
19 20 5.56 41.82 90.70 90.90 0.00078 0.00039 0.0389 0.0194
20 20 5.48 46.48 90.80 90.90 0.00078 0.00019 0.0389 0.0097
21 20 5.50 45.31 90.80 90.90 0.00078 0.00019 0.0389 0.0097
22 20 5.42 49.97 90.80 90.90 0.00078 0.00019 0.0389 0.0097
23 20 5.49 45.89 90.70 90.90 0.00078 0.00039 0.0389 0.0194
24 20 5.59 40.07 90.80 90.90 0.00078 0.00019 0.0389 0.0097
25 20 5.56 41.82 90.90 91.00 0.00058 0.00019 0.0292 0.0097
26 20 5.60 39.49 90.80 90.90 0.00078 0.00019 0.0389 0.0097
27 20 5.52 44.15 90.80 90.90 0.00078 0.00019 0.0389 0.0097
28 20 5.57 41.24 90.80 91.00 0.00058 0.00039 0.0292 0.0194

29 20 5.54 42.98 90.70 90.90 0.00078 0.00039 0.0389 0.0194
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SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 50 mg./l. , pH 8 : ( 19 RUN)
FLOWRATE : 60 ml./hr.

MEDIA : MAGNETITE COATED-SAND

SAMPLE Volume (ml.) pH ORP(mV.) % T Ta, %TQ Cré' (mg.) Cr3(mg.) Cr6 (mg./l.) Cr3+mg./l.)

No.

30 20 5.52 44.15 90.70 90.90 0.00078 0.00039 0.0389 0.0194
31 20 5.58 40.65 90.80 90.90 0.00078 0.00019 0.0389 0.0097
32 20 5.56 41.82 90.80 90.90 0.00078 0.00019 0.0389 0.0097
33 20 5.57 41.24 90.80 90.90 0.00078 0.00019 0.0389 0.0097
34 20 5.52 44.15 90.70 90.90 0.00078 0.00039 0.0389 0.0194
35 20 5.55 42.40 90.80 90.90 0.00078 0.00019 0.0389 0.0097
36 20 5.58 40.65 90.70 90.90 0.00078 0.00039 0.0389 0.0194
37 20 5.52 44,15 90.80 90.90 0.00078 0.00019 0.0389 0.0097
38 20 5.51 44.73 90.80 90.90 0.00078 0.00019 0.0389 0.0097
39 20 5.53 43.56 90.70 90.90 0.00078 0.00039 0.0389 0.0194
40 20 551 44.73 90.70 90.90 0.00078 0.00039 0.0389 0.0194
41 20 5.50 45.31 90.80 90.90 0.00078 0.00019 0.0389 0.0097
42 20 5.49 45.89 90.70 90.80 0.00097 0.00019 0.0486 0.0097
43 20 5.50 45.31 90.80 90.90 0.00078 0.00019 0.0389 0.0097
44 20 5.48 46.48 90.80 90.90 0.00078 0.00019 0.0389 0.0097
45 20 5.45 48.22 90.70 90.90 0.00078 0.00039 0.0389 0.0194
46 20 5.47 47.06 90.70 90.90 0.00078 0.00039 0.0389 0.0194
47 20 5.46 47.64 90.80 90.90 0.00078 0.00019 0.0389 0.0097
48 20 5.48 46.48 90.80 90.90 0.00078 0.00019 0.0389 0.0097
49 20 5.44 48.81 90.70 90.80 0.00097 0.00019 0.0486 0.0097
50 20 5.50 45.31 90.70 90.90 0.00078 0.00039 0.0389 0.0194
51 20 5.49 45.89 90.80 90.90 0.00078 0.00019 0.0389 0.0097
52 20 5.47 47.06 90.60 90.80 0.00097 0.00039 0.0486 0.0194
53 20 5.44 48.81 90.70 90.80 0.00097 0.00019 0.0486 0.0097
54 20 541 50.55 90.70 90.80 0.00097 0.00019 0.0486 0.0097
55 20 5.43 49.39 90.60 90.80 0.00097 0.00039 0.0486 0.0194
56 20 5.46 47.64 90.70 90.80 0.00097 0.00019 0.0486 0.0097
57 20 5.48 46.48 90.70 90.80 0.00097 0.00019 0.0486 0.0097
58 20 5.50 45.31 90.60 90.80 0.00097 0.00039 0.0486 0.0194

59 20 5.46 47.64 90.40 90.80 0.00097 0.00078 0.0486 0.0389



159

SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 50 mg./l. , pH 8 : ( 1st RUN)
FLOWRATE 60 ml./hr.

MEDIA : MAGNETITE COATED-SAND

SAMPLE Volume (ml.) pH ORP(mV.) % T 03 %T crét Cr6 (mg.) Cr3 (mg.) Cr6 (mg./l.) Cr3(mg./l)

No.

60 20 5.44 48.81 90.50 90.70 0.00117 0.00039 0.0583 0.0194
61 20 5.42 49.97 90.50 90.70 0.00117 0.00039 0.0583 0.0194
62 20 5.43 49.39 90.40 90.60 0.00136 0.00039 0.0681 0.0194
63 20 5.41 50.55 90.30 90.60 0.00136 0.00058 0.0681 0.0292
64 20 5.44 48.81 90.20 90.50 0.00156 0.00058 0.0778 0.0292
65 20 5.46 47.64 90.20 90.50 0.00156 0.00058 0.0778 0.0292
66 20 5.42 49.97 90.10 90.60 0.00136 0.00097 0.0681 0.0486
67 20 5.39 51.72 90.00 90.50 0.00156 0.00097 0.0778 0.0486
68 20 5.40 51.14 90.00 90.50 0.00156 0.00097 0.0778 0.0486
69 20 5.45 48.22 89.90 90.40 0.00175 0.00097 0.0875 0.0486
70 20 5.41 50.55 89.80 90.40 0.00175 0.00117 0.0875 0.0583
71 20 5.43 49.39 89.70 90.40 0.00175 0.00136 0.0875 0.0681
72 20 5.48 46.48 89.60 90.30 0.00194 0.00136 0.0972 0.0681
73 20 5.49 45.89 89.40 90.20 0.00214 0.00156 0.1069 0.0778
74 20 5.51 44.73 89.70 90.20 0.00214 0.00097 0.1069 0.0486
75 20 5.59 40.07 89.90 90.10 0.00233 0.00039 0.1167 0.0194
76 20 5.63 37.74 89.80 90.10 0.00233 0.00058 0.1167 0.0292
77 20 5.72 32.50 89.50 89.80 0.00292 0.00058 0.1458 0.0292
78 20 5.76 30.17 89.10 89.60 0.00331 0.00097 0.1653 0.0486
79 20 5.80 27.84 89.00 89.40 0.00369 0.00078 0.1847 0.0389
80 20 5.85 24.93 89.00 89.30 0.00389 0.00058 0.1944 0.0292
81 20 5.91 21.44 88.60 88.90 0.00467 0.00058 0.2333 0.0292
82 20 5.99 16.78 88.10 88.50 0.00544 0.00078 0.2722 0.0389

Regen. |-
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SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 50 mg./l. 1pH 8 : (1t REGENERATE)
FLOWRATE : 60 ml/hr.
MEDIA : MAGNETITE COATED-SAND

Service after regenerated with sulfuric acid solution pH 4 flowrate 100 ml./hr.

SAMPLE Volume (ml.) pH ORP(MV.) %T Toa, % Tcr Cré+mg.) Cr3*(mg.) Cr6*(mg./l.) Cr3+(mg./l.)
No.
1 20 5.12 67.44 88.10 88.70 0.00506 0.00117 0.2528 0.0583
2 20 5.13 66.86 88.00 89.10 0.00428 0.00214 0.2139 0.1069
3 20 5.15 65.69 88.10 89.60 0.00331 0.00292 0.1653 0.1458
4 20 5.17 64.53 88.20 89.90 0.00272 0.00331 0.1361 0.1653
5 20 5.18 63.95 88.30 90.20 0.00214 0.00369 0.1069 0.1847
6 20 5.20 62.78 88.40 90.30 0.00194 0.00369 0.0972 0.1847
7 20 5.21 62.20 88.40 90.30 0.00194 0.00369 0.0972 0.1847
8 20 5.24 60.45 88.50 90.40 0.00175 0.00369 0.0875 0.1847
9 20 5.27 58.71 88.60 90.50 0.00156 0.00369 0.0778 0.1847
10 20 5.29 57.54 88.70 90.60 0.00136 0.00369 0.0681 0.1847
11 20 5.34 54.63 88.80 90.80 0.00097 0.00389 0.0486 0.1944
12 20 5.38 52.30 89.00 90.70 0.00117 0.00331 0.0583 0.1653
13 20 5.40 51.14 89.10 90.50 0.00156 0.00272 0.0778 0.1361
14 20 5.39 51.72 89.20 90.60 0.00136 0.00272 0.0681 0.1361
15 20 5.37 52.88 89.20 90.70 0.00117 0.00292 0.0583 0.1458
16 20 5.41 50.55 89.30 90.70 0.00117 0.00272 0.0583 0.1361
17 20 5.42 49.97 89.50 90.90 0.00078 0.00272 0.0389 0.1361
18 20 5.44 48.81 89.50 90.90 0.00078 0.00272 0.0389 0.1361
19 20 5.48 46.48 89.60 90.90 0.00078 0.00253 0.0389 0.1264
20 20 5.45 48.22 89.70 90.90 0.00078 0.00233 0.0389 0.1167
21 20 5.37 52.88 89.70 90.90 0.00078 0.00233 0.0389 0.1167
22 20 5.42 49.97 89.80 90.90 0.00078 0.00214 0.0389 0.1069
23 20 5.45 48.22 90.00 90.90 0.00078 0.00175 0.0389 0.0875
24 20 5.50 45.31 90.10 90.90 0.00078 0.00156 0.0389 0.0778
25 20 5.47 47.06 90.20 91.00 0.00058 0.00156 0.0292 0.0778
26 20 5.45 48.22 90.30 90.90 0.00078 0.00117 0.0389 0.0583
27 20 5.44 48.81 90.30 91.00 0.00058 0.00136 0.0292 0.0681

28 20 541 50.55 90.40 91.10 0.00039 0.00136 0.0194 0.0681
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SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 50 mg./l. , pH 8 : (1st REGENERATE)
FLOWRATE : 60 ml/hr.
MEDIA : MAGNETITE COATED-SAND

Service after regenerated with sulfuric acid solution pH 4 flowrate 100 ml./hr.

SAMPLE Volume (ml.) pH ORP(mV.) % T Total % T cT Cr6*(mg.) Cr3 (mg.) Cr6 (mg./l.) Cr3*(mg./l.)

No.

29 20 5.42 49.97 90.50 91.10 0.00039 0.00117 0.0194 0.0583
30 20 5.44 48.81 90.80 91.20 0.00019 0.00078 0.0097 0.0389
31 20 5.40 51.14 90.90 91.10 0.00039 0.00039 0.0194 0.0194
32 20 5.39 51.72 91.10 91.20 0.00019 0.00019 0.0097 0.0097
33 20 5.37 52.88 91.10 91.20 0.00019 0.00019 0.0097 0.0097
34 20 5.35 54.05 91.20 91.30 0.00000 0.00019 0.0000 0.0097

35 20 5.36 53.47 91.30 91.30 0.00000 0.00000 0.0000 0.0000



SAMPLE

No.

1

10

11

12

SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 50 mg./l.

Volume (ml.)

20
20
20
20
20
20
20
20
20
20
20
20

Regen. 2nd

pH

5.86
5.87
5.92
5.96
6.01
6.08

6.15

FLOWRATE

: 60 ml./hr.

MEDIA : MAGNETITE COATED-SAND

ORP(mV.)

29.01
27.84
26.68
28.42
26.09
24.35
23.76
20.85
18.52
15.61
11.54

7.46

Toa

91.20

91.10

90.90

90.50

90.10

90.00

89.90

89.70

89.60

88.90

88.60

88.20

°l°T Cr*

91.30

91.20

91.00

91.00

90.90

90.80

90.30

90.20

89.80

89.40

89.00

88.70

Cr6 (mg.)

0.00000
0.00019
0.00058
0.00058
0.00078
0.00097
0.00194
0.00214
0.00292
0.00369
0.00447

0.00506

1pH 8 :

Cr3*(mg.)

0.00019
0.00019
0.00019
0.00097
0.00156
0.00156
0.00078
0.00097
0.00039
0.00097
0.00078

0.00097

( 2nd RUN)

CréHmg./l.)

0.0000
0.0097
0.0292
0.0292
0.0389
0.0486
0.0972
0.1069
0.1458
0.1847
0.2236

0.2528

162

Cr3*(mg./l.)

0.0097
0.0097
0.0097
0.0486
0.0778
0.0778
0.0389
0.0486
0.0194
0.0486
0.0389

0.0486
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SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 50 mg./l. , pH 8 : mEGENERATE)
FLOWRATE : 60 ml./hr.
MEDIA : MAGNETITE COATED-SAND

Service after regenerated with sulfuric acid solution pH 4 flowrate 100 ml./hr.

SAMPLE Volume (ml.) pH ORP(MV.) % T Toa, % T Q6* Cré6*(mg.) Cr3+{mg.) Cr6*(mg./l.) Cr3 (mg./l.)

No.

1 100 5.37 52.88 86.40 88.80 0.02430 0.02333 0.2430 0.2333
2 100 5.36 53.47 86.80 89.00 0.02236 0.02139 0.2236 0.2139
3 100 5.33 55.21 87.30 89.30 0.01944 0.01944 0.1944 0.1944
4 100 5.34 54.63 87.60 89.70 0.01556 0.02042 0.1556 0.2042
5 100 5.31 56.38 87.90 90.00 0.01264 0.02042 0.1264 0.2042
6 100 5.29 57.54 88.20 90.10 0.01167 0.01847 0.1167 0.1847
7 100 5.28 58.12 88.30 90.40 0.00875 0.02042 0.0875 0.2042
8 100 5.25 59.87 88.50 90.60 0.00681 0.02042 0.0681 0.2042
9 100 5.24 60.45 88.80 90.80 0.00486 0.01944 0.0486 0.1944
10 100 5.23 61.04 89.10 90.90 0.00389 0.01750 0.0389 0.1750
11 100 5.20 62.78 90.00 91.00 0.00292 0.00972 0.0292 0.0972
12 100 5.17 64.53 90.60 91.10 0.00194 0.00486 0.0194 0.0486
13 100 5.16 65.11 91.00 91.20 0.00097 0.00194 0.0097 0.0194
14 100 5.11 68.02 91.20 91.30 0.00000 0.00097 0.0000 0.0097
15 20 5.04 72.10 91.20 91.30 0.00000 0.00019 0.0000 0.0097

16 20 5.03 72.68 91.30 91.30 0.00000 0.00000 0.0000 0.0000
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SYNTHETIC WASTEWATER INFLUENT CROMIUM(VI) = 50 mg./l. , pH 8 : ( 3rd RUN)
FLOWRATE : 60 ml./hr.

MEDIA : MAGNETITE COATED-SAND

SAMPLE  Volume (ml.) pH ORP(MV.) o5 T ™ %T cre+  Cré"(mg)  Cr3(mg.) Créx(mg./l) Cr3*(mg./I.)

No.

1 20 6.72 -25.74 91.10 91.30 0.00000  0.00039 0.0000 0.0194
2 20 6.73 -26.32 91.00 91.20 0.00019  0.00039 0.0097 0.0194
3 20 6.78 -29.23 91.00 91.20 0.00019  0.00039 0.0097 0.0194
4 20 6.77 -28.65 90.90 91.10 0.00039  0.00039 0.0194 0.0194
5 20 6.84 -32.72 90.90 91.00 0.00058  0.00019 0.0292 0.0097
6 20 6.89 -35.64 90.60 90.80 0.00097  0.00039 0.0486 0.0194
7 20 6.92 -37.38 90.40 90.60 0.00136  0.00039 0.0681 0.0194
8 20 6.99 -41.46 90.40 90.50 0.00156  0.00019 0.0778 0.0097
9 20 6.05 13.28 90.00 90.20 0.00214  0.00039 0.1069 0.0194
10 20 7.17 -51.94 90.00 90.10 0.00233  0.00019 0.1167 0.0097
u 20 7.21 -54.27 89.40 89.50 0.00350  0.00019 0.1750 0.0097
12 20 7.29 -58.93 88.40 88.60 0.00525  0.00039 0.2625 0.0194

Regen. 3rd
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SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 50 mg./l. 1pH 8 : (3rd REGENERATE)
FLOWRATE : 60 ml./hr.
MEDIA : MAGNETITE COATED-SAND

Service after regenerated with sulfuric acid solution pH 4 flowrate 100 ml./hr.

SAMPLE Volume (ml.) pH ORP(MV.) %T 78 % T Q6+ CréH{mg.) Cr3 (mg.) Cr6 (mg./l.) Cr3 (mg./l.)

No.

1 100 6.35 -4.19 87.50 88.90 0.02333 0.01361 0.2333 0.1361
2 100 6.24 2.22 87.80 89.20 0.02042 0.01361 0.2042 0.1361
3 100 6.11 9.79 88.20 89.50 0.01750 0.01264 0.1750 0.1264
4 100 6.05 13.28 88.40 89.80 0.01458 0.01361 0.1458 0.1361
5 100 5.86 24.35 88.80 90.00 0.01264 0.01167 0.1264 0.1167
6 100 5.74 31.34 89.20 90.20 0.01069 0.00972 0.1069 0.0972
7 100 5.49 45.89 89.70 90.30 0.00972 0.00583 0.0972 0.0583
8 100 5.36 53.47 90.00 90.50 0.00778 0.00486 0.0778 0.0486
9 100 5.17 64.53 90.30 90.80 0.00486 0.00486 0.0486 0.0486
10 100 4.95 77.34 90.70 91.00 0.00292 0.00292 0.0292 0.0292
11 100 4.88 81.42 90.90 91.10 0.00194 0.00194 0.0194 0.0194
12 100 4.73 90.15 91.00 91.20 0.00097 0.00194 0.0097 0.0194
13 100 4.52 102.38 91.20 91.30 0.00000 0.00097 0.0000 0.0097
14 20 4.50 103.55 91.20 91.30 0.00000 0.00019 0.0000 0.0097
15 20 4.47 105.30 91.20 91.30 0.00000 0.00019 0.0000 0.0097
16 20 4.46 105.88 91.20 91.30 0.00000 0.00019 0.0000 0.0097

17 20 4.44 107.04 91.30 91.30 0.00000 0.00000 0.0000 0.0000
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SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 50 mg./l. , pH 8 : ( 4th RUN)
FLOWRATE : 60 ml./hr.

MEDIA : MAGNETITE COATED-SAND

SAMPLE Volume (ml.) pH ORP(mV.) %T T0a % T Q6" Crét(mg.) Cr3+(mg.) Cr6 (mg./l.) Cr3 (mg. )

No.

1 20 5.62 38.32 90.90 91.00 0.00058 0.00019 0.0292 0.0097
2 20 5.88 23.18 90.70 90.80 0.00097 0.00019 0.0486 0.0097
3 20 6.34 -3.61 90.40 90.50 0.00156 0.00019 0.0778 0.0097
4 20 6.61 -19.33 89.80 90.00 0.00253 0.00039 0.1264 0.0194
5 20 6.93 -37.97 89.30 89.40 0.00369 0.00019 0.1847 0.0097
6 20 7.22 -54.85 88.80 88.90 0.00467 0.00019 0.2333 0.0097
7 20 7.49 -70.58 88.60 88.70 0.00506 0.00019 0.2528 0.0097

Regen. 4lh
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SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 50 mg./l. 1pH 8 : (4th REGENERATE)
FLOWRATE : 60 ml./hr.
MEDIA : MAGNETITE COATED-SAND

Service after regenerated with sulfuric acid solution pH 4 flowrate 100 ml./hr.

SAMPLE Volume (ml.) pH ORP(mV.) %T 703 %T cré+ Cr6 (mg.) Cr3*(mg.) Cr6*(mg./l.) Cr3*(mg./l.)

No.

1 100 6.59 -18.17 88.30 88.80 0.02430 0.00486 0.2430 0.0486

2 100 5.45 48.22 89.40 90.10 0.01167 0.00681 0.1167 0.0681

3 100 4.62 96.56 90.60 90.80 0.00486 0.00194 0.0486 0.0194

4 100 4.37 111.12 91.00 91.10 0.00194 0.00097 0.0194 0.0097

5 20 4.34 112.87 91.20 91.20 0.00019 0.00000 0.0097 0.0000

6 20 4.32 114.03 91.20 91.20 0.00019 0.00000 0.0097 0.0000

7 20 4.30 115.20 91.30 91.30 0.00000 0.00000 0.0000 0.0000



SAMPLE

No.

1

SYNTHETIC

Volume (ml.)

20

RUN

168

WASTEWATER : INFLUENT CROMIUM(VI) = 50 mg./. . pH 8 : ( 5th RUN)
FLOWRATE : 60 ml./hr.
MEDIA : MAGNETITE COATED-SAND

pH ORP(MV) T M@  %Tas+ Cr6(mg) Cr3{mg) Cr6 (mg.l) Cr3<(mg.l)

5.81 27.26 88.40 88.50 0.00544 0.00019 0.2722 0.0097
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SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 100 mg./l. , pH 4 : ( 1st RUN)
FLOWRATE : 60 ml./hr.

MEDIA : MAGNETITE COATED-SAND

SAMPLE Volume (ml.) pH ORP(mV.) % T Bl % T Q6* Cr6 (mg.) Cr3{mg.) Cré*(mg./l.) Cr3 (mg./l.)

No.

1 20 4.91 79.67 91.20 91.30 0.00000 0.00019 0.0000 0.0097
2 20 4.88 81.42 91.20 91.30 0.00000 0.00019 0.0000 0.0097
3 20 4.85 83.17 91.10 91.20 0.00019 0.00019 0.0097 0.0097
4 20 4.81 85.49 91.10 91.20 0.00019 0.00019 0.0097 0.0097
5 20 4.80 86.08 91.00 91.20 0.00019 0.00039 0.0097 0.0194
6 20 4.76 88.41 91.10 91.20 0.00019 0.00019 0.0097 0.0097
7 20 4.72 90.74 91.00 91.20 0.00019 0.00039 0.0097 0.0194
8 20 4.70 91.90 91.00 91.10 0.00039 0.00019 0.0194 0.0097
9 20 4.63 95.98 90.90 91.00 0.00058 0.00019 0.0292 0.0097
10 20 4.61 97.14 90.80 90.90 0.00078 0.00019 0.0389 0.0097
1 20 4.58 98.89 90.60 90.80 0.00097 0.00039 0.0486 0.0194
12 20 4.69 92.48 90.80 90.90 0.00078 0.00019 0.0389 0.0097
13 20 4.76 88.41 90.70 90.90 0.00078 0.00039 0.0389 0.0194
14 20 4.85 83.17 90.80 90.90 0.00078 0.00019 0.0389 0.0097
15 20 4.79 86.66 90.50 90.70 0.00117 0.00039 0.0583 0.0194
16 20 4.82 84.91 90.70 90.90 0.00078 0.00039 0.0389 0.0194
17 20 4.87 82.00 90.50 90.90 0.00078 0.00078 0.0389 0.0389
18 20 4.90 80.25 90.60 90.90 0.00078 0.00058 0.0389 0.0292
19 20 4.92 79.09 90.70 90.90 0.00078 0.00039 0.0389 0.0194
20 20 4.99 75.01 90.60 90.90 0.00078 0.00058 0.0389 0.0292
21 20 5.08 69.77 90.50 90.90 0.00078 0.00078 0.0389 0.0389
22 20 5.11 68.02 90.50 90.80 0.00097 0.00058 0.0486 0.0292
23 20 5.18 63.95 90.40 90.90 0.00078 0.00097 0.0389 0.0486
24 20 5.11 68.02 90.70 90.80 0.00097 0.00019 0.0486 0.0097
25 20 5.14 66.28 90.60 90.80 0.00097 0.00039 0.0486 0.0194
26 20 5.09 69.19 90.50 90.70 0.00117 0.00039 0.0583 0.0194
27 20 5.10 68.61 90.40 90.70 0.00117 0.00058 0.0583 0.0292
28 20 5.07 70.35 90.40 90.60 0.00136 0.00039 0.0681 0.0194

29 20 4.95 77.34 90.30 90.70 0.00117 0.00078 0.0583 0.0389
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SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 100 mg./l. 1pH 4 : ( 1st RUN)
FLOWRATE : 60 ml./hr.

MEDIA : MAGNETITE COATED-SAND

SAMPLE Volume (ml.) pH ORP(mMV.) oF T Total %T cre* Cré*(mg.) Cr3*(mg.) Cr6Hmg./l.) Cr3*(mg./l.)

No.

30 20 4.86 82.58 90.30 90.60 0.00136 0.00058 0.0681 0.0292
31 20 4.88 81.42 90.50 90.60 0.00136 0.00019 0.0681 0.0097
32 20 4.96 76.76 90.40 90.50 0.00156 0.00019 0.0778 0.0097
33 20 5.17 64.53 90.20 90.50 0.00156 0.00058 0.0778 0.0292
34 20 5.24 60.45 90.10 90.50 0.00156 0.00078 0.0778 0.0389
35 20 5.14 66.28 90.00 90.40 0.00175 0.00078 0.0875 0.0389
36 20 5.03 72.68 90.10 90.30 0.00194 0.00039 0.0972 0.0194
37 20 5.08 69.77 90.00 90.20 0.00214 0.00039 0.1069 0.0194
38 20 5.17 64.53 89.90 90.30 0.00194 0.00078 0.0972 0.0389
39 20 5.15 65.69 89.70 90.20 0.00214 0.00097 0.1069 0.0486
40 20 5.16 65.11 89.60 90.10 0.00233 0.00097 0.1167 0.0486
41 20 5.15 65.69 89.40 90.10 0.00233 0.00136 0.1167 0.0681
42 20 5.20 62.78 89.40 90.00 0.00253 0.00117 0.1264 0.0583
43 20 5.18 63.95 89.00 89.80 0.00292 0.00156 0.1458 0.0778
44 20 5.13 66.86 88.80 89.70 0.00311 0.00175 0.1556 0.0875
45 20 5.07 70.35 88.70 89.50 0.00350 0.00156 0.1750 0.0778
46 20 5.16 65.11 88.50 89.40 0.00369 0.00175 0.1847 0.0875
47 20 5.18 63.95 88.30 89.40 0.00369 0.00214 0.1847 0.1069
48 20 5.11 68.02 88.20 89.30 0.00389 0.00214 0.1944 0.1069
49 20 5.13 66.86 88.10 89.20 0.00408 0.00214 0.2042 0.1069
50 20 5.20 62.78 88.50 89.30 0.00389 0.00156 0.1944 0.0778
51 20 5.19 63.37 88.00 89.10 0.00428 0.00214 0.2139 0.1069
52 20 5.17 64.53 88.10 89.20 0.00408 0.00214 0.2042 0.1069
53 20 5.21 62.20 87.50 89.10 0.00428 0.00311 0.2139 0.1556
54 20 5.20 62.78 88.20 88.60 0.00525 0.00078 0.2625 0.0389

Regen. 13
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SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 100 mg./l. 1pH 4 : (1st REGENERATE)
FLOWRATE : 60 ml/hr.
MEDIA : MAGNETITE COATED-SAND

Service after regenerated with sulfuric acid solution pH 4 flowrate 100 ml./hr.

SAMPLE Volume (ml.) pH ORP(mMV.) %T Tod % T O6* Cré*(mg.) Cr3*(mg.) Cr6t(mg./l.) Cr3t(mg./l.)

No.

1 20 4.97 76.18 88.40 88.70 0.00506 0.00058 0.2528 0.0292
2 20 4.95 77.34 88.60 88.80 0.00486 0.00039 0.2430 0.0194
3 20 4.92 79.09 88.80 89.00 0.00447 0.00039 0.2236 0.0194
4 20 491 79.67 88.90 89.10 0.00428 0.00039 0.2139 0.0194
5 20 4.88 81.42 89.00 89.20 0.00408 0.00039 0.2042 0.0194
6 20 4.85 83.17 89.00 89.30 0.00389 0.00058 0.1944 0.0292
7 20 481 85.49 89.20 89.50 0.00350 0.00058 0.1750 0.0292
8 20 4.75 88.99 89.40 89.60 0.00331 0.00039 0.1653 0.0194
9 20 4.79 86.66 89.60 89.80 0.00292 0.00039 0.1458 0.0194
10 20 4.81 85.49 90.00 90.00 0.00253 0.00000 0.1264 0.0000
11 20 4.86 82.58 90.20 90.20 0.00214 0.00000 0.1069 0.0000
12 20 4.85 83.17 90.30 90.40 0.00175 0.00019 0.0875 0.0097
13 20 4.76 88.41 90.30 90.60 0.00136 0.00058 0.0681 0.0292
14 20 4.82 84.91 90.40 90.70 0.00117 0.00058 0.0583 0.0292
15 20 4.88 81.42 90.40 90.70 0.00117 0.00058 0.0583 0.0292
16 20 4.96 76.76 90.40 90.80 0.00097 0.00078 0.0486 0.0389
17 20 5.03 72.68 90.50 90.80 0.00097 0.00058 0.0486 0.0292
18 20 511 68.02 90.50 90.80 0.00097 0.00058 0.0486 0.0292
19 20 5.16 65.11 90.50 90.80 0.00097 0.00058 0.0486 0.0292
20 20 5.24 60.45 90.50 90.90 0.00078 0.00078 0.0389 0.0389
21 20 5.12 67.44 90.60 90.90 0.00078 0.00058 0.0389 0.0292
22 20 5.09 69.19 90.60 90.90 0.00078 0.00058 0.0389 0.0292
23 20 5.02 73.27 90.60 90.90 0.00078 0.00058 0.0389 0.0292
24 20 5.10 68.61 90.70 90.90 0.00078 0.00039 0.0389 0.0194
25 20 5.16 65.11 90.80 90.90 0.00078 0.00019 0.0389 0.0097
26 20 5.13 66.86 90.80 91.00 0.00058 0.00039 0.0292 0.0194
27 20 5.18 63.95 90.70 90.90 0.00078 0.00039 0.0389 0.0194

28 20 5.21 62.20 90.80 90.90 0.00078 0.00019 0.0389 0.0097
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SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 100 mg./l. 1pH 4 : (1st REGENERATE)
FLOWRATE : 60 ml/hr.
MEDIA : MAGNETITE COATED-SAND

Service after regenerated with sulfuric acid solution pH 4 flowrate 100 ml./hr.

SAMPLE Volume (ml.) pH ORP(mV.) %T TOa % T O6* Cré*(mg.) Cr3*(mg.) Cr6 (mg./l.) Cr3 (mg./l.)

No.

29 20 5.30 56.96 90.80 90.90 0.00078 0.00019 0.0389 0.0097
30 20 5.24 60.45 90.70 90.90 0.00078 0.00039 0.0389 0.0194
31 20 5.18 63.95 90.90 91.00 0.00058 0.00019 0.0292 0.0097
32 20 5.15 65.69 90.80 90.90 0.00078 0.00019 0.0389 0.0097
33 20 5.12 67.44 90.90 91.00 0.00058 0.00019 0.0292 0.0097
34 20 5.04 72.10 90.90 91.00 0.00058 0.00019 0.0292 0.0097
35 20 5.03 72.68 90.90 91.10 0.00039 0.00039 0.0194 0.0194
36 20 5.26 59.29 91.00 91.10 0.00039 0.00019 0.0194 0.0097
37 20 5.14 66.28 91.00 91.10 0.00039 0.00019 0.0194 0.0097
38 20 5.18 63.95 91.10 91.20 0.00019 0.00019 0.0097 0.0097
39 20 5.11 68.02 91.00 91.10 0.00039 0.00019 0.0194 0.0097
40 20 5.06 70.94 91.10 91.10 0.00039 0.00000 0.0194 0.0000
41 20 5.13 66.86 91.10 91.20 0.00019 0.00019 0.0097 0.0097
42 20 5.19 63.37 91.20 91.30 0.00000 0.00019 0.0000 0.0097
43 20 5.20 62.78 91.00 91.20 0.00019 0.00039 0.0097 0.0194
44 20 5.17 64.53 91.00 91.20 0.00019 0.00039 0.0097 0.0194
45 20 5.15 65.69 91.00 91.30 0.00000 0.00058 0.0000 0.0292

46 20 5.12 67.44 91.30 91.30 0.00000 0.00000 0.0000 0.0000
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SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 100 mg./l. , pH 4 : (2nd RUN)
FLOWRATE : 60 ml/hr.

MEDIA : MAGNETITE COATED-SAND

SAMPLE Volume (ml.) pH ORP(MV.) 9% T3l %T crét Crg*(mg.) Cr3 (mg.) Cr6 (mg./l) Cr3*(mg./l.)

No.

1 20 5.03 72.68 91.20 91.30 0.00000 0.00019 0.0000 0.0097
2 20 5.01 73.85 91.20 91.30 0.00000 0.00019 0.0000 0.0097
3 20 4.98 75.59 91.20 91.20 0.00019 0.00000 0.0097 0.0000
4 20 4.90 80.25 91.00 91.10 0.00039 0.00019 0.0194 0.0097
5 20 4.87 82.00 90.90 91.00 0.00058 0.00019 0.0292 0.0097
6 20 4.85 83.17 90.90 91.00 0.00058 0.00019 0.0292 0.0097
7 20 5.18 63.95 90.70 90.80 0.00097 0.00019 0.0486 0.0097
8 20 5.20 62.78 90.50 90.70 0.00117 0.00039 0.0583 0.0194
9 20 5.23 61.04 90.40 90.50 0.00156 0.00019 0.0778 0.0097
10 20 5.28 58.12 90.30 90.40 0.00175 0.00019 0.0875 0.0097
1 20 5.32 55.79 90.20 90.30 0.00194 0.00019 0.0972 0.0097
12 20 5.44 48.81 90.10 90.20 0.00214 0.00019 0.1069 0.0097
13 20 5.43 49.39 90.00 90.10 0.00233 0.00019 0.1167 0.0097
14 20 5.48 46.48 89.90 90.00 0.00253 0.00019 0.1264 0.0097
15 20 5.50 45.31 89.80 89.90 0.00272 0.00019 0.1361 0.0097
16 20 5.49 45.89 89.80 89.90 0.00272 0.00019 0.1361 0.0097
17 20 5.46 47.64 89.70 89.80 0.00292 0.00019 0.1458 0.0097
18 20 5.45 48.22 89.70 89.80 0.00292 0.00019 0.1458 0.0097
19 20 5.42 49.97 89.60 89.70 0.00311 0.00019 0.1556 0.0097
20 20 5.40 51.14 89.50 89.60 0.00331 0.00019 0.1653 0.0097
21 20 5.41 50.55 89.40 89.50 0.00350 0.00019 0.1750 0.0097
22 20 5.45 48.22 89.30 89.50 0.00350 0.00039 0.1750 0.0194
23 20 5.40 51.14 89.20 89.40 0.00369 0.00039 0.1847 0.0194
24 20 5.38 52.30 89.20 89.30 0.00389 0.00019 0.1944 0.0097
25 20 5.37 52.88 89.10 89.30 0.00389 0.00039 0.1944 0.0194
26 20 5.33 55.21 89.00 89.10 0.00428 0.00019 0.2139 0.0097
27 20 5.34 54.63 88.80 89.00 0.00447 0.00039 0.2236 0.0194
28 20 5.31 56.38 88.90 89.00 0.00447 0.00019 0.2236 0.0097
29 20 5.30 56.96 88.80 88.90 0.00467 0.00019 0.2333 0.0097

30 20 5.28 58.12 88.60 88.90 0.00467 0.00058 0.2333 0.0292



SAMPLE

No.

31

32

33

34

174

SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 100 mg./l. 1pH 4 : (2nd RUN)
FLOWRATE : 60 ml/hr.

MEDIA : MAGNETITE COATED-SAND

Volume (ml.) pH ORP(MV.) 9T 1o % T cr6* Cré*(mg.) Cr3*(mg.) Cr6*(mg./l) Cr3 (mg./l.)
20 5.32 55.79 88.80 88.90 0.00467 0.00019 0.2333 0.0097
20 5.29 57.54 88.70 88.80 0.00486 0.00019 0.2430 0.0097
20 5.27 58.71 88.70 88.80 0.00486 0.00019 0.2430 0.0097
20 5.26 59.29 88.40 88.50 0.00544 0.00019 0.2722 0.0097

Regen. 2nd
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SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 100 mg./l. , pH 4 : (2nd REGENERATE)
FLOWRATE : 60 ml/hr.
MEDIA : MAGNETITE COATED-SAND

Service after regenerated with sulfuric acid solution pH 4 flowrate 100 ml./hr.

SAMPLE Volume (ml) pH ORP(mV.) % T +QBL %T 6t Crét(mg.) Cr3*(mg.) Cr6Hmg./l.) Cr3 (mg./l.)

No.

1 100 4.79 86.66 88.90 89.20 0.02042 0.00292 0.2042 0.0292
2 100 4.81 85.49 89.10 89.50 0.01750 0.00389 0.1750 0.0389
3 100 4.84 83.75 89.30 89.70 0.01556 0.00389 0.1556 0.0389
4 100 4.82 84.91 89.90 90.10 0.01167 0.00194 0.1167 0.0194
5 100 4.85 83.17 90.30 90.40 0.00875 0.00097 0.0875 0.0097
6 100 4.86 82.58 90.50 90.60 0.00681 0.00097 0.0681 0.0097
7 ' 100 4.90 80.25 90.60 90.70 0.00583 0.00097 0.0583 0.0097
8 100 4.93 78.51 90.60 90.70 0.00583 0.00097 0.0583 0.0097
9 100 4.95 77.34 90.80 90.90 0.00389 0.00097 0.0389 0.0097
10 100 4.98 75.59 90.90 91.00 0.00292 0.00097 0.0292 0.0097
11 100 5.01 73.85 90.90 91.10 0.00194 0.00194 0.0194 0.0194
12 100 5.05 71.52 91.10 91.20 0.00097 0.00097 0.0097 0.0097
13 100 5.07 70.35 91.30 91.30 0.00000 0.00000 0.0000 0.0000

14 20 5.08 69.77 91.30 91.30 0.00000 0.00000 0.0000 0.0000
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SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 100 mg./l. , pH 4 : ( 3rd RUN)
FLOWRATE : 60 ml/hr.

MEDIA : MAGNETITE COATED-SAND

SAMPLE Volume (ml.) pH ORP(MV.) 0FT* Total % T O6* Cr6*(mg.) Cr3 (mg.) Cré+{mg./l.) Cr3*(mg./l.)
No.
1 20 4.58 98.89 91.10 91.20 0.00019 0.00019 0.0097 0.0097
2 20 4.61 97.14 91.00 91.10 0.00039 0.00019 0.0194 0.0097
3 20 4.66 94.23 90.70 90.80 0.00097 0.00019 0.0486 0.0097
4 20 4.71 91.32 90.50 90.60 0.00136 0.00019 0.0681 0.0097
5 20 4.78 87.24 90.30 90.40 0.00175 0.00019 0.0875 0.0097
6 20 4.84 83.75 90.10 90.20 0.00214 0.00019 0.1069 0.0097
7 20 4.86 82.58 89.90 90.00 0.00253 0.00019 0.1264 0.0097
8 20 4.90 80.25 89.50 89.70 0.00311 0.00039 0.1556 0.0194
9 20 4.91 79.67 89.40 89.50 0.00350 0.00019 0.1750 0.0097
10 20 4.94 77.92 89.10 89.20 0.00408 0.00019 0.2042 0.0097
1 20 4.97 76.18 88.90 89.10 0.00428 0.00039 0.2139 0.0194
12 20 5.03 72.68 88.60 88.90 0.00467 0.00058 0.2333 0.0292
13 20 5.08 69.77 88.40 88.80 0.00486 0.00078 0.2430 0.0389
14 20 5.11 68.02 88.60 88.80 0.00486 0.00039 0.2430 0.0194
15 20 5.14 66.28 88.30 88.60 0.00525 0.00058 0.2625 0.0292

Regen. 3d
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SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 100 mg./l. 1pH 4 : (3rd REGENERATE)
FLOWRATE : 60 ml/hr.
MEDIA : MAGNETITE COATED-SAND

Service after regenerated with sulfuric acid solution pH 4 flowrate 100 ml./hr.

SAMPLE Volume (ml.) pH ORP(mV.) %T ol % T Q6* Cré*(mg.) Cr3H{mg.) Cr6 (mg./l.) Cr3 (mg./l.)

No.

1 100 4.49 104.13 88.50 88.90 0.02333 0.00389 0.2333 0.0389
2 100 4.47 105.30 88.80 89.20 0.02042 0.00389 0.2042 0.0389
3 100 4.50 103.55 89.20 89.50 0.01750 0.00292 0.1750 0.0292
4 100 4.55 100.64 89.50 89.90 0.01361 0.00389 0.1361 0.0389
5 100 4.56 100.05 90.00 90.20 0.01069 0.00194 0.1069 0.0194
6 100 4.59 98.31 90.30 90.40 0.00875 0.00097 0.0875 0.0097
7 100 4.63 95.98 90.30 90.40 0.00875 0.00097 0.0875 0.0097
8 100 4.66 94.23 90.50 90.60 0.00681 0.00097 0.0681 0.0097
9 100 4.68 93.07 90.60 90.70 0.00583 0.00097 0.0583 0.0097
10 100 4.65 94.81 90.70 90.90 0.00389 0.00194 0.0389 0.0194
11 100 4.69 92.48 90.90 91.00 0.00292 0.00097 0.0292 0.0097
12 20 4.71 91.32 91.20 91.20 0.00019 0.00000 0.0097 0.0000
13 20 4.70 91.90 91.20 91.20 0.00019 0.00000 0.0097 0.0000

14 20 4.72 90.74 91.30 91.30 0.00000 0.00000 0.0000 0.0000
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SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 100 mg./l. , pH 4 : ( 4th RUN)
FLOWRATE : 60 ml./hr.

MEDIA : MAGNETITE COATED-SAND

SAMPLE Volume (ml.) pH ORP(mV.) %T Total %T Cr* Cré*(mg.) Cr3 (mg.) Cr6 (mg./l.) Cr3 (mg./l.)
No.
1 20 441 108.79 90.60 90.70 0.00117 0.00019 0.0583 0.0097
2 20 4.55 100.64 90.20 90.40 0.00175 0.00039 0.0875 0.0194
3 20 4.67 93.65 89.60 89.80 0.00292 0.00039 0.1458 0.0194
4 20 4.73 90.15 89.00 89.10 0.00428 0.00019 0.2139 0.0097
5 20 4.85 83.17 88.40 88.50 0.00544 0.00019 0.2722 0.0097

Regen. 4th



179

SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 100 mg./l. , pH 4 : (4*h REGENERATE)
FLOWRATE : 60 ml/hr.
MEDIA : MAGNETITE COATED-SAND

Service after regenerated with sulfuric acid solution pH 4 flowrate 100 ml./hr.

SAMPLE Volume (ml.) pH ORP(MV.) 94T Total %T cré+  Cr6 (mg.)  Cr3(mg.) Cr6(mg./l) Cr3(mg./l)

No.

1 100 4.37 111.12 88.90 89.10 0.02139  0.00194 0.2139 0.0194
2 100 4.41 108.79 89.60 89.70 0.01556  0.00097 0.1556 0.0097
3 100 4.47 105.30 90.10 90.20 0.01069  0.00097 0.1069 0.0097
4 100 4.51 102.97 90.50 90.60 0.00681  0.00097 0.0681 0.0097
5 100 4.52 102.38 91.20 91.20 0.00097  0.00000 0.0097 0.0000
6 20 4.50 103.55 91.20 91.20 0.00019  0.00000 0.0097 0.0000
7 20 451 102.97 91.20 91.30 0.00000  0.00019 0.0000 0.0097

8 20 4.53 101.80 91.30 91.30 0.00000 0.00000 0.0000 0.0000
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SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 100 mg./l. , pH 4 : ( '1RUN)

SAMPLE  Volume (ml) pH
No.
1 20 4.38

RUN

FLOWRATE : 60 ml./hr.
MEDIA : MAGNETITE COATED-SAND

ORP(mV.) Cr6 (mg.) Cr3 (mg.) Cr6*(mg./l.) Cr3 (mg./l.)

% T Total % T Cré*

110.54 88.50 88.60 0.00525 0.00019 0.2625 0.0097



SAMPLE

No.

1

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 100 mg./l. 1pH 6

Volume (ml.)

20
20
20
20
20
20
20

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

20

pH

4.82
491
5.10
5.02
4.99
5.10
5.16

5.22

5.28

5.30
5.26
5.21

5.25

5.12
5.10
4.98

4.99

FLOWRATE

: 60 ml./hr.

MEDIA : MAGNETITE COATED-SAND

ORP(mV.)

84.91
79.67
68.61
73.27
75.01
68.61
65.11

61.62
63.95
58.71
55.21
56.96
61.04
65.69
58.12
51.72
54.05
56.38
56.96
59.29
62.20
59.87
55.21
66.86
64.53
67.44
68.61
75.59

75.01

%T 103

91.30

91.20

91.20

91.10

91.00

90.90

90.90

90.60
90.60
90.50
90.50
90.30
90.40
90.30
90.50
90.10
90.40
90.30
90.30
90.30
90.20
90.20
90.10
90.00
89.90
89.90
89.60
89.70

89.60

% T Q6*

91.30

91.30

91.20

91.20

91.10

91.00

91.00

90.90

90.90

90.90

90.90

90.90

90.90

90.90

90.90

91.00

90.90

90.80

90.80

90.80

90.70

90.70

90.60

90.60

90.60

90.50

90.40

90.40

90.30

Crét(mg.)

0.00000
0.00000
0.00019
0.00019
0.00039
0.00058
0.00058

0.00078
0.00078
0.00078
0.00078
0.00078
0.00078
0.00078
0.00078
0.00058
0.00078
0.00097
0.00097
0.00097
0.00117
0.00117
0.00136
0.00136
0.00136
0.00156
0.00175
0.00175

0.00194

Cr3+(mg.)

0.00000
0.00019
0.00000
0.00019
0.00019
0.00019

0.00019

0.00058
0.00058
0.00078
0.00078
0.00117
0.00097
0.00117
0.00078
0.00175
0.00097
0.00097
0.00097
0.00097
0.00097
0.00097
0.00097
0.00117
0.00136
0.00117
0.00156
0.00136

0.00136

: (1st RUN)

181

Cr6 (mg./l.) Cr3 (mg./l.)

0.0000

0.0000

0.0097

0.0097

0.0194

0.0292

0.0292

0.0389

0.0389

0.0389

0.0389

0.0389

0.0389

0.0389

0.0389

0.0292

0.0389

0.0486

0.0486

0.0486

0.0583

0.0583

0.0681

0.0681

0.0681

0.0778

0.0875

0.0875

0.0972

0.0000

0.0097

0.0000

0.0097

0.0097

0.0097

0.0097

0.0292

0.0292

0.0389

0.0389

0.0583

0.0486

0.0583

0.0389

0.0875

0.0486

0.0486

0.0486

0.0486

0.0486

0.0486

0.0486

0.0583

0.0681

0.0583

0.0778

0.0681

0.0681



SAMPLE

No.

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 100 mg./l. 1pH 6 : ( 1st RUN)

Volume (ml.)

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

Regen. 1s

pH

5.06
5.14

5.16

5.27
5.30

5.39

5.21
5.26
5.32
5.26
5.23
5.15

5.16

5.24
5.21
5.25
5.22

541

FLOWRATE

: 60 ml./hr.

MEDIA : MAGNETITE COATED-SAND

ORP(mV.)

70.94
66.28
65.11
62.78
61.04
58.71
56.96
51.72
55.79
62.20
59.29
55.79
59.29
61.04
65.69
65.11
62.78
58.12
60.45
62.20
59.87
61.62

50.55

% T T0.a,

89.50
89.50
89.30
89.30
89.10
89.00
89.10
89.00
89.00
89.10
88.90
88.80
88.70
88.70
88.60
88.50
88.50
88.60
88.50
88.50
88.40
88.50

88.20

%T cré*

90.30

90.30

90.30

90.20

90.20

90.20

90.20

90.10

90.10

90.20

90.10

90.00

89.90

89.80

89.70

89.50

89.40

89.40

89.30

89.30

89.20

88.90

88.60

Cr6 (mg.)

0.00194
0.00194
0.00194
0.00214
0.00214
0.00214
0.00214
0.00233
0.00233
0.00214
0.00233
0.00253
0.00272
0.00292
0.00311
0.00350
0.00369
0.00369
0.00389
0.00389
0.00408
0.00467

0.00525

Cr3 (mg.)

0.00156
0.00156
0.00194
0.00175
0.00214
0.00233
0.00214
0.00214
0.00214
0.00214
0.00233
0.00233
0.00233
0.00214
0.00214
0.00194
0.00175
0.00156
0.00156
0.00156
0.00156
0.00078

0.00078

182

Cré+(mg./l.) Cr3+{(mg./l.)

0.0972

0.0972

0.0972

0.1069

0.1069

0.1069

0.1069

0.1167

0.1167

0.1069

0.1167

0.1264

0.1361

0.1458

0.1556

0.1750

0.1847

0.1847

0.1944

0.1944

0.2042

0.2333

0.2625

0.0778

0.0778

0.0972

0.0875

0.1069

0.1167

0.1069

0.1069

0.1069

0.1069

0.1167

0.1167

0.1167

0.1069

0.1069

0.0972

0.0875

0.0778

0.0778

0.0778

0.0778

0.0389

0.0389



183

SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 100 mg./l. 1pH 6 : (1st REGENERATE)
FLOWRATE : 60 ml/hr.
MEDIA : MAGNETITE COATED-SAND

Service after regenerated with sulfuric acid solution pH 4 flowrate 100 ml./hr.

SAMPLE Volume (ml.) pH ORP(mMV.) % T Toa, % TO Cr6*(mg.) Cr3H{mg.) Cr6 (mg./l.) Cr3(mgs )

No.

1 20 5.34 54.63 88.30 88.60 0.00525 0.00058 0.2625 0.0292
2 20 5.40 51.14 88.40 88.60 0.00525 0.00039 0.2625 0.0194
3 20 5.38 52.30 88.40 88.70 0.00506 0.00058 0.2528 0.0292
4 20 5.33 55.21 88.50 88.80 0.00486 0.00058 0.2430 0.0292
5 20 5.35 54.05 88.40 88.80 0.00486 0.00078 0.2430 0.0389
6 20 5.34 54.63 88.50 88.90 0.00467 0.00078 0.2333 0.0389
7 20 5.30 56.96 88.60 89.10 0.00428 0.00097 0.2139 0.0486
8 20 5.28 58.12 88.80 89.20 0.00408 0.00078 0.2042 0.0389
9 20 5.31 56.38 88.90 89.30 0.00389 0.00078 0.1944 0.0389
10 20 5.27 58.71 88.90 89.30 0.00389 0.00078 0.1944 0.0389
1 20 5.25 59.87 89.10 89.40 0.00369 0.00058 0.1847 0.0292
12 20 5.28 58.12 89.20 89.60 0.00331 0.00078 0.1653 0.0389
13 20 5.20 62.78 89.30 89.70 0.00311 0.00078 0.1556 0.0389
14 20 5.18 63.95 89.30 89.90 0.00272 0.00117 0.1361 0.0583
15 20 5.14 66.28 89.50 89.90 0.00272 0.00078 0.1361 0.0389
16 20 5.21 62.20 89.70 90.00 0.00253 0.00058 0.1264 0.0292
17 20 5.22 61.62 89.90 90.10 0.00233 0.00039 0.1167 0.0194
18 20 5.30 56.96 89.90 90.10 0.00233 0.00039 0.1167 0.0194
19 20 5.26 59.29 90.00 90.20 0.00214 0.00039 0.1069 0.0194
20 20 5.24 60.45 90.00 90.20 0.00214 0.00039 0.1069 0.0194
21 20 5.22 61.62 90.10 90.30 0.00194 0.00039 0.0972 0.0194
22 20 5.19 63.37 90.10 90.40 0.00175 0.00058 0.0875 0.0292
23 20 5.20 62.78 90.20 90.50 0.00156 0.00058 0.0778 0.0292
24 20 5.24 60.45 90.40 90.60 0.00136 0.00039 0.0681 0.0194
25 20 5.36 53.47 90.40 90.70 0.00117 0.00058 0.0583 0.0292
26 20 5.32 55.79 90.50 90.70 0.00117 0.00039 0.0583 0.0194
27 20 5.28 58.12 90.60 90.80 0.00097 0.00039 0.0486 0.0194

28 20 5.25 59.87 90.60 90.80 0.00097 0.00039 0.0486 0.0194



184

SYNTHETIC WASTEWATER INFLUENT CROMIUM(VI) = 100 mg./l. , pH 6 : (1st REGENERATE)
FLOWRATE :60 l/hr.
MEDIA MAGNETITE COATED-SAND

Service after regenerated with sulfuric acid solution pH 4 flowrate 100 ml./hr.

SAMPLE Volume (ml.) pH ORP(MV.) %T 102 %T cré+ Cr6 (mg.) Cr3 (mg.) Cr6 (mg./l.) Cr3 (mg./l.)

No.

29 20 5.31 56.38 90.80 90.90 0.00078 0.00019 0.0389 0.0097
30 20 5.29 57.54 90.90 91.00 0.00058 0.00019 0.0292 0.0097
31 20 5.24 60.45 91.00 91.00 0.00058 0.00000 0.0292 0.0000
32 20 5.21 62.20 91.10 91.10 0.00039 0.00000 0.0194 0.0000
33 20 5.15 65.69 91.10 91.20 0.00019 0.00019 0.0097 0.0097
34 20 5.20 62.78 91.10 91.20 0.00019 0.00019 0.0097 0.0097
35 20 5.26 59.29 91.20 91.30 0.00000 0.00019 0.0000 0.0097
36 20 5.21 62.20 91.20 91.20 0.00019 0.00000 0.0097 0.0000
37 20 5.19 63.37 91.20 91.30 0.00000 0.00019 0.0000 0.0097

38 20 5.16 65.11 91.30 91.30 0.00000 0.00000 0.0000 0.0000



SAMPLE

No.

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 100 mg./l. , pH 6 : ( 2nd RUN)

Volume (ml.)

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

Regen. 2nd

pH

5.25

5.23

5.19
5.11
5.08
5.12
5.01
4.99
5.02
5.04
5.05
5.10
5.18
5.16
5.20

5.22

5.33
5.51
5.56
5.60

5.62

5.70
5.69

5.71

FLOWRATE

: 60 ml/hr.

MEDIA : MAGNETITE COATED-SAND

ORP(mMV.)

60.45
59.87
61.04
62.20
63.37
68.02
69.77
67.44
73.85
75.01
73.27
72.10
71.52
68.61
63.95
65.11
62.78
61.62
61.04
56.96
55.21
44.73
41.82
39.49
38.32
35.99
33.66
34.25

33.08

%T Tota

91.20

91.10

91.10

91.00

90.90

90.80

90.70

90.70

90.50

90.20

90.20

90.20

90.10

90.20

90.10

90.00

89.80

89.70

89.50

89.40

89.40

89.10

89.00

88.80

88.90

88.80

88.70

88.70

88.60

%T cré+

91.30

91.20

91.20

91.10

91.00

90.90

90.80

90.80

90.70

90.50

90.40

90.30

90.30

90.30

90.20

90.10

89.90

89.80

89.60

89.50

89.50

89.20

89.10

89.00

89.00

88.90

88.80

88.80

88.70

Cré*(mg.)

0.00000
0.00019
0.00019
0.00039
0.00058
0.00078
0.00097
0.00097
0.00117
0.00156
0.00175
0.00194
0.00194
0.00194
0.00214
0.00233
0.00272
0.00292
0.00331

0.00350
0.00350
0.00408
0.00428
0.00447
0.00447
0.00467
0.00486
0.00486

0.00506

Cr3 (mg.)

0.00019
0.00019
0.00019
0.00019
0.00019
0.00019
0.00019
0.00019
0.00039
0.00058
0.00039
0.00019
0.00039
0.00019
0.00019
0.00019
0.00019
0.00019
0.00019
0.00019
0.00019
0.00019
0.00019
0.00039
0.00019
0.00019
0.00019
0.00019

0.00019

185

Cr6 (mg./l.) Cr3*(mg./l.)

0.0000

0.0097

0.0097

0.0194

0.0292

0.0389

0.0486

0.0486

0.0583

0.0778

0.0875

0.0972

0.0972

0.0972

0.1069

0.1167

0.1361

0.1458

0.1653

0.1750

0.1750

0.2042

0.2139

0.2236

0.2236

0.2333

0.2430

0.2430

0.2528

0.0097

0.0097

0.0097

0.0097

0.0097

0.0097

0.0097

0.0097

0.0194

0.0292

0.0194

0.0097

0.0194

0.0097

0.0097

0.0097

0.0097

0.0097

0.0097

0.0097

0.0097

0.0097

0.0097

0.0194

0.0097

0.0097

0.0097

0.0097

0.0097



186

SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 100 mg./l. , pH 6 : (2 SREGENERATE)
FLOWRATE : 60 ml./hr.
MEDIA MAGNETITE COATED-SAND

Service after regenerated with sulfuric acid solution pH 4 flowrate 100 ml./hr.

SAMPLE Volume (ml.) pH ORP(MV.) 0T Tod %Tcrer  Créemg)  Cr3*(mg.) Cré*(mg./l) Cr3*(mg./l.)

No.

1 100 5.56 41.82 89.00 89.20 0.02042  0.00194 0.2042 0.0194
2 100 5.42 49.97 89.30 89.60 0.01653  0.00292 0.1653 0.0292
3 100 5.23 61.04 89.80 90.00  ®0.01264  0.00194 0.1264 0.0194
4 100 5.17 64.53 90.30 90.40 0.00875  0.00097 0.0875 0.0097
5 100 5.06 70.94 90.60 90.70 0.00583  0.00097 0.0583 0.0097
6 100 4.95 77.34 90.70 90.90 0.00389  0.00194 0.0389 0.0194
7 100 4.89 80.84 89.90 91.10 0.00194  0.01167 0.0194 0.1167
8 100 4.84 83.75 91.00 91.20 0.00097  0.00194 0.0097 0.0194
9 100 481 85.49 91.20 91.30 0.00000  0.00097 0.0000 0.0097
10 20 4.79 86.66 91.20 91.30 0.00000  0.00019 0.0000 0.0097

11 20 4.76 88.41 91.30 91.30 0.00000 0.00000 0.0000 0.0000



187

SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 100 mg./l. 1pH 6 : ( 3rd RUN)
FLOWRATE : 60 ml./hr.

MEDIA : MAGNETITE COATED-SAND

SAMPLE Volume (ml.) pH ORP(mMV.) o7 Totl %T Or Cré*(mg.) Cr3Hmg.) Cr6*(mg./l.) Cr3 (mg./l.)

No.

1 20 5.14 66.28 89.90 91.00 0.00058 0.00214 0.0292 0.1069
2 20 5.19 63.37 90.70 90.80 0.00097 0.00019 0.0486 0.0097
3 20 5.23 61.04 90.50 90.60 0.00136 0.00019 0.0681 0.0097
4 20 5.27 58.71 90.20 90.30 0.00194 0.00019 0.0972 0.0097
5 20 5.35 54.05 89.90 90.10 0.00233 0.00039 0.1167 0.0194
6 20 541 50.38 89.90 90.00 0.00253 0.00019 0.1264 0.0097
7 20 5.46 47.64 89.60 89.70 0.00311 0.00019 0.1556 0.0097
8 20 5.61 38.91 89.30 89.50 0.00350 0.00039 0.1750 0.0194
9 20 5.62 38.32 89.20 89.30 0.00389 0.00019 0.1944 0.0097
10 20 5.65 36.58 89.10 89.20 0.00408 0.00019 0.2042 0.0097
11 20 5.66 35.99 88.90 89.00 0.00447 0.00019 0.2236 0.0097
12 20 5.70 33.66 88.80 88.90 0.00467 0.00019 0.2333 0.0097
13 20 5.73 31.92 88.70 88.80 0.00486 0.00019 0.2430 0.0097
14 20 5.74 31.34 88.30 88.40 0.00564 0.00019 0.2819 0.0097

Regen. 3 d



188

SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 100 mg./l. . pH 6 : (3rd REGENERATE)
FLOWRATE : 60 ml./hr.
MEDIA : MAGNETITE COATED-SAND

Service after regenerated with sulfuric acid solution pH 4 flowrate 100 ml./hr.

SAMPLE Volume (ml.) pH ORP(mMV.)  %T 703 % Tae-  Cré6(mg.) Cr3(mg.) Cr6(mg./l) Cr3 (mg./l.)

No.

1 100 5.68 34.83 88.90 89.20 0.02042 0.00292 0.2042 0.0292
2 100 5.35 54.05 89.40 89.60 0.01653 0.00194 0.1653 0.0194
3 100 5.12 67.44 89.90 90.10 0.01167 0.00194 0.1167 0.0194
4 100 4.86 82.58 90.30 90.40 0.00875 0.00097 0.0875 0.0097
5 100 4.77 87.82 90.40 90.50 0.00778 0.00097 0.0778 0.0097
6 100 4.63 95.98 90.60 90.80 0.00486 0.00194 0.0486 0.0194
7 100 451 102.97 90.90 91.00 0.00292 0.00097 0.0292 0.0097
8 100 4.48 104.71 91.20 91.30 0.00000 0.00097 0.0000 0.0097
9 20 4.44 107.04 91.20 91.30 0.00000 0.00019 0.0000 0.0097
10 20 4.43 107.62 91.20 91.30 0.00000 0.00019 0.0000 0.0097

11 20 4.41 108.79 91.30 91.30 0.00000 0.00000 0.0000 0.0000



SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 100 mg./l. 1pH 6 : ( 4th RUN)

FLOWRATE : 60 ml./hr.

MEDIA : MAGNETITE COATED-SAND

SAMPLE Volume (ml.) pH ORP(mV.) % T+t0,.1 % T Qe+ Cré*(mg.) Cr3*(mg.) Cr6 (mg./l.) Cr3{mg./l.)
No.
1 20 4.78 87.24 89.10 89.20 0.00408 0.00019 0.2042 0.0097
2 20 4.83 84.33 87.20 87.30 0.00778 0.00019 0.3889 0.0097

RUN



190

SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 100 mg./l. 1pH 8 : ( 1st RUN)
FLOWRATE : 60 ml./hr.

MEDIA : MAGNETITE COATED-SAND

SAMPLE Volume (ml.) pH ORP(mV.) % T t08 %T crér Cr6 (mg.) Cr3 (mg.) Cr6 (mg./l.) Cr3+{mg./l.)

No.

1 20 4.78 87.24 91.30 91.30 0.00000 0.00000 0.0000 0.0000
2 20 5.30 56.96 91.20 91.30 0.00000 0.00019 0.0000 0.0097
3 20 5.11 68.02 91.10 91.20 0.00019 0.00019 0.0097 0.0097
4 20 5.09 69.19 91.10 91.20 0.00019 0.00019 0.0097 0.0097
5 20 5.17 64.53 90.90 91.10 0.00039 0.00039 0.0194 0.0194
6 20 5.60 39.49 90.80 90.90 0.00078 0.00019 0.0389 0.0097
7 20 5.52 44.15 90.80 90.90 0.00078 0.00019 0.0389 0.0097
8 20 5.42 49.97 90.60 90.80 0.00097 0.00039 0.0486 0.0194
9 20 5.50 45.31 90.50 90.70 0.00117 0.00039 0.0583 0.0194
10 20 5.53 43.56 90.30 90.60 0.00136 0.00058 0.0681 0.0292
11 20 5.49 45.89 90.20 90.50 0.00156 0.00058 0.0778 0.0292
12 20 5.41 50.55 90.20 90.40 0.00175 0.00039 0.0875 0.0194
13 20 5.39 51.72 90.10 90.40 0.00175 0.00058 0.0875 0.0292
14 20 5.36 53.47 90.10 90.40 0.00175 0.00058 0.0875 0.0292
15 20 5.40 51.14 90.20 90.50 0.00156 0.00058 0.0778 0.0292
16 20 5.41 50.55 90.10 90.40 0.00175 0.00058 0.0875 0.0292
17 20 5.40 51.14 90.10 90.30 0.00194 0.00039 0.0972 0.0194
18 20 5.39 BN A2 90.10 90.30 0.00194 0.00039 0.0972 0.0194
19 20 5.32 55.79 90.00 90.30 0.00194 0.00058 0.0972 0.0292
20 20 5.33 55.21 90.00 90.30 0.00194 0.00058 0.0972 0.0292
21 20 5.40 51.14 90.00 90.20 0.00214 0.00039 0.1069 0.0194
22 20 5.39 51.72 90.00 90.20 0.00214 0.00039 0.1069 0.0194
23 20 5.31 56.38 90.00 90.20 0.00214 0.00039 0.1069 0.0194
24 20 5.28 58.12 89.80 90.20 0.00214 0.00078 0.1069 0.0389
25 20 5.24 60.45 89.80 90.20 0.00214 0.00078 0.1069 0.0389
26 20 5.36 53.47 89.80 90.20 0.00214 0.00078 0.1069 0.0389
27 20 5.31 56.38 89.90 90.10 0.00233 0.00039 0.1167 0.0194
28 20 5.29 57.54 89.90 90.10 0.00233 0.00039 0.1167 0.0194

29 20 5.25 59.87 90.00 90.20 0.00214 0.00039 0.1069 0.0194



191

SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 100 mg./l. 1pH 8 : ( 1st RUN)
FLOWRATE : 60 ml/hr.

MEDIA MAGNETITE COATED-SAND

SAMPLE Volume (ml.) pH ORP(MV.) m % T Q6* Cr6 (mg.) Cr3 (mg.) Cr6*(mg./l.) Cr3 (mg./l.)

No.

30 20 5.21 62.20 89.90 90.10 0.00233 0.00039 0.1167 0.0194
31 20 5.19 63.37 89.90 90.10 0.00233 0.00039 0.1167 0.0194
32 20 5.13 66.86 89.70 90.10 0.00233 0.00078 0.1167 0.0389
33 20 5.26 59.29 89.70 90.10 0.00233 0.00078 0.1167 0.0389
34 20 5.29 57.54 89.60 90.00 0.00253 0.00078 0.1264 0.0389
35 20 5.32 55.79 89.60 90.00 0.00253 0.00078 0.1264 0.0389
36 20 5.36 53.47 89.70 90.00 0.00253 0.00058 0.1264 0.0292
37 20 5.30 56.96 89.70 90.00 0.00253 0.00058 0.1264 0.0292
38 20 5.26 59.29 89.60 90.00 0.00253 0.00078 0.1264 0.0389
39 20 5.37 52.88 89.60 89.90 0.00272 0.00058 0.1361 0.0292
40 20 5.36 53.47 89.50 89.70 0.00311 0.00039 0.1556 0.0194
41 20 5.32 55.79 89.20 89.60 0.00331 0.00078 0.1653 0.0389
42 20 5.36 53.47 88.80 89.10 0.00428 0.00058 0.2139 0.0292
43 20 6.42 -8.27 88.00 88.40 0.00564 0.00078 0.2819 0.0389

Regen. 1¢
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SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 100 mg./l. 1pH 8 : (1st REGENERATE)

FLOWRATE : 60 ml./hr.
MEDIA : MAGNETITE COATED-SAND

Service after regenerated with sulfuric acid solution pH 4 flowrate 100 ml./hr.

SAMPLE Volume (ml.) pH ORP(mMV.) % T3 % Tae+ Cré (mg.) Cr3(mg.) Cré*(mg./l) Cr3 (mg./l.)

No.

1 20 5.38 52.30 88.00 88.50 0.00544  0.00097 0.2722 0.0486
2 20 5.50 45.31 88.20 88.70 0.00506  0.00097 0.2528 0.0486
3 20 5.48 46.48 88.50 88.80 0.00486  0.00058 0.2430 0.0292
4 20 5.43 49.39 88.70 89.40 0.00369  0.00136 0.1847 0.0681
5 20 5.50 45.31 88.90 89.60 0.00331 0.00136 0.1653 0.0681
6 20 5.52 44.15 89.30 89.80 0.00292  0.00097 0.1458 0.0486
7 20 5.46 47.64 89.40 90.10 0.00233  0.00136 0.1167 0.0681
8 20 5.49 45.89 89.70 90.10 0.00233  0.00078 0.1167 0.0389
9 20 5.51 44.73 89.80 90.20 0.00214  0.00078 0.1069 0.0389
10 20 5.56 41.82 89.80 90.20 0.00214  0.00078 0.1069 0.0389
11 20 5.50 45.31 90.00 90.30 0.00194  0.00058 0.0972 0.0292
12 20 5.51 44.73 90.00 90.30 0.00194  0.00058 0.0972 0.0292
13 20 5.60 39.49 90.10 90.40 0.00175  0.00058 0.0875 0.0292
14 20 5.52 44.15 90.10 90.40 0.00175  0.00058 0.0875 0.0292
15 20 5.54 42.98 90.20 90.50 0.00156  0.00058 0.0778 0.0292
16 20 5.46 47.64 90.20 90.60 0.00136  0.00078 0.0681 0.0389
17 20 5.49 45.89 90.40 90.60 0.00136  0.00039 0.0681 0.0194
18 20 5.48 46.48 90.30 90.70 0.00117  0.00078 0.0583 0.0389
19 20 5.42 49.97 90.40 90.70 0.00117  0.00058 0.0583 0.0292
20 20 5.38 52.30 90.50 90.80 0.00097  0.00058 0.0486 0.0292
21 20 5.36 53.47 90.60 90.80 0.00097  0.00039 0.0486 0.0194
22 20 5.30 56.96 90.60 90.80 0.00097  0.00039 0.0486 0.0194
23 20 5.29 57.54 90.70 90.90 0.00078  0.00039 0.0389 0.0194
24 20 5.27 58.71 90.70 90.90 0.00078  0.00039 0.0389 0.0194



193

SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 100 mg./l. 1pH 8 : (1st REGENERATE)
FLOWRATE : 60 ml./hr.
MEDIA : MAGNETITE COATED-SAND

Service after regenerated with sulfuric acid solution pH 4 flowrate 100 ml./hr.

SAMPLE Volume (ml.) pH ORP(MV.) o TToga %T (D Cré{(mg.)  Cr3 (mg.) Cr6 (mg./l) Cr3 (mg./l.)

No.

25 20 5.30 56.96 90.80 90.90 0.00078 0.00019 0.0389 0.0097
26 20 5.32 55.79 90.80 90.90 0.00078 0.00019 0.0389 0.0097
27 20 5.36 53.47 90.80 90.90 0.00078 0.00019 0.0389 0.0097
28 20 5.29 57.54 91.00 91.00 0.00058 0.00000 0.0292 0.0000
29 20 5.21 62.20 90.90 91.00 0.00058 0.00019 0.0292 0.0097
30 20 5.14 66.28 91.00 91.10 0.00039 0.00019 0.0194 0.0097
31 20 5.16 65.11 91.00 91.10 0.00039  0.00019 0.0194 0.0097
32 20 5.23 61.04 91.10 91.20 0.00019 0.00019 0.0097 0.0097
33 20 5.26 59.29 91.10 91.20 0.00019 0.00019 0.0097 0.0097
34 20 5.21 62.20 91.30 91.30 0.00000  0.00000 0.0000 0.0000

35 20 5.03 72.68 91.30 or.30  0.00000 0.00000 0.0000  0.0000
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SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 100 mg./l. , pH 8 : ( 2nd RUN)
FLOWRATE : 60 ml./hr.

MEDIA : MAGNETITE COATED-SAND

SAMPLE Volume (ml.) pH ORP(mV.) %T 1031 %T cré* Cr6 (mg.) Cr3(mg.) Cr6 (mg./l.) Cr3*(mg./l.)

No.

1 20 6.60 -18.75 90.90 91.00 0.00058 0.00019 0.0292 0.0097
2 20 6.70 -24.57 90.70 90.80 0.00097 0.00019 0.0486 0.0097
3 20 6.77 -28.65 90.30 90.40 0.00175 0.00019 0.0875 0.0097
4 20 6.84 -32.72 89.80 90.00 0.00253 0.00039 0.1264 0.0194
5 20 6.91 -36.80 89.50 89.60 0.00331 0.00019 0.1653 0.0097
6 20 6.93 -37.97 89.00 89.10 0.00428 0.00019 0.2139 0.0097
7 20 7.06 -45.54 88.40 88.50 0.00544 0.00019 0.2722 0.0097

Regen. 2nrd
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SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 100 mg./l. 1pH 8 : (2nd REGENERATE)
FLOWRATE : 60 ml./hr.
MEDIA : MAGNETITE COATED-SAND

Service after regenerated with sulfuric acid solution pH 4 flowrate 100 ml./hr.

SAMPLE Volume (ml.) pH ORP(MV.) 41 rowm %T o6t  Cré (mg.) Cr3(mg) Cr6 (mg./l) Cr3(mg./l.)

No.

1 100 5.74 31.34 88.80 88.90 0.02333  0.00097 0.2333 0.0097
2 100 5.29 57.54 89.50 89.60 0.01653  0.00097 0.1653 0.0097
3 100 5.06 70.94 88.80 90.00 0.01264  0.01167 0.1264 0.1167
4 100 4.86 82.58 90.10 90.40 0.00875  0.00292 0.0875 0.0292
5 100 4.75 88.99 91.00 91.20 0.00097  0.00194 0.0097 0.0194
6 20 4.73 90.15 91.10 91.20 0.00019  0.00019 0.0097 0.0097
7 20 4.69 92.48 91.20 91.20 0.00019  0.00000 0.0097 0.0000
8 20 4.70 91.90 91.20 91.30 0.00000  0.00019 0.0000 0.0097

9 20 4.68 93.07 91.30 91.30 0.00000 0.00000 0.0000 0.0000
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SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 100 mg./l. 1pH 8 : ( 3rd RUN)

SAMPLE Volume
No.

1 20

2 20

Regen.

(ml.) pH

5.51
5.68

3rd

FLOWRATE : 60 ml./hr.

MEDIA : MAGNETITE COATED-SAND

ORP(MV.) T Tow % Ta Cr5¢(mg.)
44.73 89.20 89.30 0.00389
34.83 88.50 88.60 0.00525

Cr3 (mg.) Cr6 (mg./l.) Cr3 (mg./l.)

0.00019 0.1944 0.0097

0.00019 0.2625 0.0097
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SYNTHETIC WASTEWATER INFLUENT CROMIUM(VI) = 100 mg./l. , pH 8 : (3 REGENERATE)
FLOWRATE : 60 ml/hr.
MEDIA : MAGNETITE COATED-SAND

Service after regenerated with sulfuric acid solution pH 4 flowrate 100 ml./hr.

SAMPLE Volume (ml.) pH ORP(mV.) %T 10131 %T cre* Cré*(mg.) Cr3 (mg.) Cr6 (mg./l.) Cr3 (mgVl.)
No.
1 100 5.40 51.14 90.00 90.10 0.01167 0.00097 0.1167 0.0097
2 100 5.12 67.44 90.70 90.80 0.00486 0.00097 0.0486 0.0097
3 100 4.63 95.98 91.20 91.30 0.00000 0.00097 0.0000 0.0097
4 20 4.58 98.89 91.20 91.30 0.00000 0.00019 0.0000 0.0097
5 20 4.57 99.47 91.20 91.30 0.00000 0.00019 0.0000 0.0097

6 20 4.55 100.64 91.30 91.30 0.00000 0.00000 0.0000 0.0000



SAMPLE

No.

SYNTHETIC

Volume (ml.)

20

RUN
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WASTEWATER : INFLUENT CROMIUM(VI) = 100 mg./l. 1pH 8 : ( 4th RUN)
FLOWRATE : 60 ml./hr.
MEDIA : MAGNETITE COATED-SAND

pH ORP(mV.) %T 104 % T Or6* Cr6 (mg.) Cr3*(mg.) Cr6 (mgs )Cr?(mg./l.)

5.66 35.99 84.10 84.20 0.01381 0.00019 0.6903 0.0097
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SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 200 mg./l. , pH 4 : ( 1st RUN)
FLOWRATE : 60 ml./hr.

MEDIA : MAGNETITE COATED-SAND

SAMPLE Volume (ml) pH ORP(MV.)  9%T 13l %T crer  Cré(mg) Cr3(mg.) Cr6(mg./l) Cr3 (mg./l.)

No.

1 20 4.82 84.91 91.10 91.20 0.00019 0.00019 0.0097 0.0097
2 20 4.79 86.66 91.00 91.10 0.00039 0.00019 0.0194 0.0097
3 20 5.10 68.61 90.80 90.90 0.00078 0.00019 0.0389 0.0097
4 20 5.26 59.29 90.50 90.70 0.00117 0.00039 0.0583 0.0194
5 20 5.28 58.12 90.30 90.60 0.00136 0.00058 0.0681 0.0292
6 20 5.30 56.96 90.30 90.50 0.00156 0.00039 0.0778 0.0194
7 20 5.33 55.21 90.20 90.40 0.00175 0.00039 0.0875 0.0194
8 20 5.25 59.87 90.00 90.20 0.00214 0.00039 0.1069 0.0194
9 20 5.23 61.04 90.00 90.10 0.00233 0.00019 0.1167 0.0097
10 20 5.20 62.78 89.80 90.00 0.00253 0.00039 0.1264 0.0194
1 20 5.19 63.37 89.70 89.90 0.00272 0.00039 0.1361 0.0194
12 20 5.17 64.53 89.40 89.70 0.00311 0.00058 0.1556 0.0292
13 20 5.15 65.69 89.20 89.50 0.00350 0.00058 0.1750 0.0292
14 20 5.14 66.28 88.80 89.30 0.00389 0.00097 0.1944 0.0486
15 20 5.13 66.86 88.60 89.10 0.00428 0.00097 0.2139 0.0486
16 20 5.11 68.02 88.10 88.50 0.00544 0.00078 0.2722 0.0389
17 20 5.10 68.61 86.80 87.10 0.00817 0.00058 0.4083 0.0292

Regen. 1*1
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SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 200 mg./l. , pH 4 : (1st REGENERATE)
FLOWRATE : 60 ml/hr.
MEDIA : MAGNETITE COATED-SAND

Service after regenerated with sulfuric acid solution pH 4 flowrate 100 ml./hr.

SAMPLE Volume (ml.) pH ORP(mV.) % T +Q* % T Q6 Cr6*(mg.) Cr3 (mg.) Cr6 (mg./l.) Cr3 (mg./l.)

No.

20 5.04 72.10 86.70 87.30 0.00778  0.00117 0.3889 0.0583
2 20 5.01 73.85 87.10 87.50 0.00739  0.00078 0.3694 0.0389
3 20 4.99 75.01 87.00 87.40 0.00758  0.00078 0.3792 0.0389
4 20 4.95 77.34 87.00 87.50 0.00739  0.00097 0.3694 0.0486
5 20 4.88 81.42 87.20 87.60 0.00719  0.00078 0.3597 0.0389
6 20 4.84 83.75 87.40 87.80 0.00681 0.00078 0.3403 0.0389
7 20 4.79 86.66 87.30 87.70 0.00700  0.00078 0.3500 0.0389
8 20 4.72 90.74 87.50 87.80 0.00681 0.00058 0.3403 0.0292
9 20 4.69 92.48 87.50 87.90 0.00661 0.00078 0.3305 0.0389
10 2 4.67 93.65 87.80 88.10 0.00622  0.00058 0.3111 0.0292
n 20 4.64 95.39 87.80 88.10 0.00622  0.00058 0.3111 0.0292
12 20 4.63 95.98 88.00 88.20 0.00603  0.00039 0.3014 0.0194
13 2 461 97.14 88.00 88.20 0.00603  0.00039 0.3014 0.0194
14 20 4.60 97.72 88.10 88.30 0.00583  0.00039 0.2917 0.0194
15 20 4.59 98.31 88.10 88.30 0.00583  0.00039 0.2917 0.0194
16 100 4.62 96.56 88.20 88.50 0.02722  0.00292 0.2722 0.0292
17 100 4.63 95.98 88.50 88.70 0.02528  0.00194 0.2528 0.0194
18 100 4.65 94.81 88.50 88.90 0.02333  0.00389 0.2333 0.0389
19 100 4.66 94.23 88.60 90.00 0.01264  0.01361 0.1264 0.1361
2 100 4.70 91.90 88.80 90.10 0.01167  0.01264 0.1167 0.1264
21 100 4.72 90.74 90.00 90.30 0.00972  0.00292 0.0972 0.0292
2 100 4.75 88.99 90.20 90.50 0.00778  0.00292 0.0778 0.0292
23 100 4.79 86.66 90.30 90.50 0.00778  0.00194 0.0778 0.0194
24 100 4.80 86.08 90.40 90.60 0.00681 0.00194 0.0681 0.0194
25 100 481 85.49 90.50 90.70 0.00583  0.00194 0.0583 0.0194
26 100 4.83 84.33 90.60 90.80 0.00486  0.00194 0.0486 0.0194
27 100 4.86 82.58 90.60 90.80 0.00486  0.00194 0.0486 0.0194

28 100 4.88 81.42 90.80 90.90 0.00389 0.00097 0.0389 0.0097
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SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 200 mg./l. 1pH 4 : (1st REGENERATE)
FLOWRATE : 60 ml/hr.
MEDIA : MAGNETITE COATED-SAND

Service after regenerated with sulfuric acid solution pH 4 flowrate 100 ml./hr.

SAMPLE Volume (ml.) pH ORP(mMV.) %T TOa %T cr Cr6*(mg.) Cr3 (mg.) Cr6 (mg./l.) Cr3 (mg./l.)

No.

29 100 4.92 79.09 90.80 90.90 0.00389 0.00097 0.0389 0.0097
30 100 4.95 77.34 90.80 90.90 0.00389 0.00097 0.0389 0.0097
31 100 4.96 76.76 91.00 91.10 0.00194 0.00097 0.0194 0.0097
32 100 4.99 75.01 91.00 91.10 0.00194 0.00097 0.0194 0.0097
33 100 5.03 72.68 91.10 91.20 0.00097 0.00097 0.0097 0.0097
34 100 5.05 71.52 91.20 91.20 0.00097 0.00000 0.0097 0.0000
35 100 5.12 67.44 91.20 91.30 0.00000 0.00097 0.0000 0.0097
36 20 5.17 64.53 91.20 91.30 0.00000 0.00019 0.0000 0.0097
37 20 5.21 62.20 91.20 91.30 0.00000 0.00019 0.0000 0.0097

38 20 5.23 61.04 91.30 91.30 0.00000 0.00000 0.0000 0.0000
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SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 200 mg./l. , pH 4 : (2nd RUN)
FLOWRATE : 60 ml./hr.

MEDIA : MAGNETITE COATED-SAND

SAMPLE Volume (ml.) pH ORP(mV.) Tea, %T cré+ Cr6*(mg.) Cr3+(mg.) Cr6*(mg./l.) Cr3 (mg./l.)

No.

1 20 4.97 76.18 91.20 91.20 0.00019 000000 0.0097 00000
2 20 4.95 77.34 91.00 91.10 0.00039 0.00019 0.0194 0.0097
3 20 4.94 77.92 90.60 90.80 0.00097 0.00039 0.0486 0.0194
4 20 4.91 79.67 90.40 90.60 0.00136 0.00039 0.0681 0.0194
5 20 4.90 80.25 90.10 90.30 0.00194 0.00039 0.0972 0.0194
6 20 4.92 79.09 89.80 89.90 0.00272 0.00019 0.1361 0.0097
7 20 5.01 73.85 89.30 89.50 0.00350 0.00039 0.1750 0.0194
8 20 5.07 70.35 89.20 89.30 0.00389 0.00019 0.1944 0.0097
9 20 5.05 71.52 89.00 89.10 0.00428 0.00019 0.2139 0.0097
10 20 5.15 65.69 88.80 89.00 0.00447 0.00039 0.2236 0.0194
11 20 5.19 63.37 88.80 88.90 0.00467 0.00019 0.2333 0.0097
12 20 5.22 61.62 88.70 88.80 0.00486 0.00019 0.2430 0.0097
13 20 5.23 61.04 88.10 88.30 0.00583 0.00039 0.2917 0.0194

Regen. 2nd
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SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 200 mg./l. , pH 4 : (2nrd REGENERATE)
FLOWRATE : 60 ml/hr.
MEDIA : MAGNETITE COATED-SAND

Service after regenerated with sulfuric acid solution pH 4 flowrate 100 ml./hr.

SAMPLE Volume (ml.) pH ORP(MV.) %T 10al % T Q6+ Cré*(mg.) Cr3 (mg.) Cr6 (mg./l.) Cr3*(mg./l.)

No.

1 100 5.01 73.85 88.20 88.50 0.02722 0.00292 0.2722 0.0292
2 100 4.97 76.18 88.30 88.60 0.02625 0.00292 0.2625 0.0292
3 100 4.93 78.51 88.40 88.70 0.02528 0.00292 0.2528 0.0292
4 100 4.89 80.84 88.70 88.90 0.02333 0.00194 0.2333 0.0194
5 100 4.85 83.17 89.70 90.00 0.01264 0.00292 0.1264 0.0292
6 100 4.84 83.75 89.60 90.10 0.01167 0.00486 0.1167 0.0486
7 100 4.81 85.49 89.60 90.20 0.01069 0.00583 0.1069 0.0583
8 100 4.83 84.33 89.70 90.30 0.00972 0.00583 0.0972 0.0583
9 100 4.85 83.17 90.00 90.40 0.00875 0.00389 0.0875 0.0389
10 100 4.88 81.42 90.10 90.40 0.00875 0.00292 0.0875 0.0292
11 100 491 79.67 90.30 90.60 0.00681 0.00292 0.0681 0.0292
12 100 4.92 79.09 90.30 90.50 0.00778 0.00194 0.0778 0.0194
13 100 4.95 77.34 90.30 90.50 0.00778 0.00194 0.0778 0.0194
14 100 4.98 75.59 90.40 90.60 0.00681 0.00194 0.0681 0.0194
15 100 5.03 72.68 90.40 90.60 0.00681 0.00194 0.0681 0.0194
16 100 5.05 71.52 90.40 90.60 0.00681 0.00194 0.0681 0.0194
17 100 5.09 69.19 90.50 90.70 0.00583 0.00194 0.0583 0.0194
18 100 5.11 68.02 90.60 90.70 0.00583 0.00097 0.0583 0.0097
19 100 5.14 66.28 90.70 90.80 0.00486 0.00097 0.0486 0.0097
20 100 5.10 68.61 90.70 90.80 0.00486 0.00097 0.0486 0.0097
21 100 5.07 70.35 90.60 90.80 0.00486 0.00194 0.0486 0.0194
22 100 5.02 73.27 90.80 90.90 0.00389 0.00097 0.0389 0.0097
23 100 4.97 76.18 90.80 90.90 0.00389 0.00097 0.0389 0.0097
24 100 4.99 75.01 90.90 91.00 0.00292 0.00097 0.0292 0.0097
25 100 4.95 77.34 91.00 91.10 0.00194 0.00097 0.0194 0.0097
26 100 4.94 77.92 91.10 91.20 0.00097 0.00097 0.0097 0.0097
27 100 491 79.67 91.20 91.20 0.00097 0.00000 0.0097 0.0000
28 100 4.86 82.58 91.20 91.30 0.00000 0.00097 0.0000 0.0097

29 20 4.82 84.91 91.20 91.30 0.00000 0.00019 0.0000 0.0097
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SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 200 mg./l. 1pH 4 : (2nd REGENERATE)

FLOWRATE : 60 ml/hr.
MEDIA : MAGNETITE COATED-SAND

Service after regenerated with sulfuric acid solution pH 4 flowrate 100 ml./hr.

3+, 6+ 3+
SAMPLE Volume (ml.) pH ORP(MV.) 94T 1o %T Cr (mg) Cr (mg) Cr (mg/l) Cr (mg/l.)

No.

30 20 4.80 86.08 91.30 91.30 0.00000 0.00000 0.0000 0.0000
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SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 200 mg./l. , pH 4 : ( 3rd RUN)
FLOWRATE : 60 ml./hr.

MEDIA : MAGNETITE COATED-SAND

SAMPLE Volume (ml.) pH ORP(mV.) % Ttg % TO Cr6 (mg.) Cr3(mg.) Cr6 (mg./l.) Cr3 (mg./l.)

No.

1 20 4.63 95.98 91.10 91.20 0.00019 0.00019 0.0097 0.0097

2 20 4.64 95.39 90.80 90.90 0.00078 0.00019 0.0389 0.0097

3 20 4.74 89.57 90.30 90.40 0.00175 0.00019 0.0875 0.0097
4 20 4.82 84.91 89.80 89.90 0.00272 0.00019 0.1361 0.0097
5 20 4.85 83.17 89.30 89.40 0.00369 0.00019 0.1847 0.0097

6 20 4.87 82.00 88.30 88.50 0.00544 0.00039 0.2722 0.0194

Regen. 3
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SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 200 mg./l. , pH 4 : (3rd REGENERATE)
FLOWRATE : 60 ml./hr.
MEDIA : MAGNETITE COATED-SAND

Service after regenerated with sulfuric acid solution pH 4 flowrate 100 ml./hr.

SAMPLE Volume (ml) pH ORP(MV.)  %T 101 % T Q6* Cré*(mg.) Cr3(mg.) Cr6 (mg./l.) Cr3*(mg./l.)

No.

1 100 4.46 105.88 88.50 88.80 0.02430 0.00292 0.2430 0.0292
2 100 4.41 108.79 88.40 89.00 0.02236 0.00583 0.2236 0.0583
3 100 4.36 111.70 88.40 89.10 0.02139 0.00681 0.2139 0.0681
4 100 4.38 110.54 88.70 89.20 0.02042 0.00486 0.2042 0.0486
5 100 4.33 113.45 89.00 89.30 0.01944 0.00292 0.1944 0.0292
6 100 4.28 116.36 89.10 89.40 0.01847 0.00292 0.1847 0.0292
7 100 4.30 115.20 89.30 89.50 0.01750 0.00194 0.1750 0.0194
8 100 4.31 114.61 89.40 89.60 0.01653 0.00194 0.1653 0.0194
9 100 4.34 112.87 89.40 89.60 0.01653 0.00194 0.1653 0.0194
10 100 4.33 113.45 89.50 89.70 0.01556 0.00194 0.1556 0.0194
11 100 4.36 111.70 89.60 89.80 0.01458 0.00194 0.1458 0.0194
12 100 4.40 109.37 89.80 89.90 0.01361 0.00097 0.1361 0.0097
13 100 4.38 110.54 90.00 90.10 0.01167 0.00097 0.1167 0.0097
14 100 4.35 112.28 90.00 90.10 0.01167 0.00097 0.1167 0.0097
15 100 4.32 114.03 90.00 90.20 0.01069 0.00194 0.1069 0.0194
16 100 4.34 112.87 90.20 90.30 0.00972 0.00097 0.0972 0.0097
17 100 4.36 111.70 90.20 90.30 0.00972 0.00097 0.0972 0.0097
18 100 4.37 111.12 90.30 90.40 0.00875 0.00097 0.0875 0.0097
19 100 4.40 109.37 90.30 90.50 0.00778 0.00194 0.0778 0.0194
20 100 4.39 109.95 90.50 90.60 0.00681 0.00097 0.0681 0.0097
21 100 4.41 108.79 90.50 90.60 0.00681 0.00097 0.0681 0.0097
22 100 4.44 107.04 90.50 90.70 0.00583 0.00194 0.0583 0.0194
23 100 4.43 107.62 90.60 90.80 0.00486 0.00194 0.0486 0.0194
24 100 4.40 109.37 90.60 90.70 0.00583 0.00097 0.0583 0.0097
25 100 4.42 108.21 90.70 90.80 0.00486 0.00097 0.0486 0.0097
26 100 4.45 106.46 90.70 90.80 0.00486 0.00097 0.0486 0.0097
27 100 4.48 104.71 90.80 90.90 0.00389 0.00097 0.0389 0.0097
28 100 4.49 104.13 90.90 91.00 0.00292 0.00097 0.0292 0.0097

29 100 4.52 102.38 90.90 91.00 0.00292 0.00097 0.0292 0.0097
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SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 200 mg./l. 1pH 4 : (3rd REGENERATE)
FLOWRATE : 60 ml/hr.
MEDIA : MAGNETITE COATED-SAND

Service after regenerated with sulfuric acid solution pH 4 flowrate 100 ml./hr.

SAMPLE Volume (ml.) pH ORP(MV.) % TTca, %T cré+ Cré*(mg.) Cr3H{mg.) Cr6t(mg./l.) Cr3 (mg./l.)

No.

30 100 4.50 103.55 91.00 91.10 0.00194 0.00097 0.0194 0.0097
31 100 4.55 100.64 91.10 91.20 0.00097 0.00097 0.0097 0.0097
32 100 4.59 98.31 91.20 91.20 0.00097 000000 0.0097 00000
33 20 4.56 100.05 91.20 91.30 000000 0.00019 00000 0.0097
34 20 4.58 98.89 91.20 91.30 000000 0.00019 00000 0.0097
35 20 457 99.47 91.20 9130  0.00000 o0.00019 00000  o0.0097

36 20 4.60 97.72 91.30 or.30  0.00000 0.00000  0.0000  0.0000
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SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 200 mg./l. , pH 4 : (4*h RUN)

SAMPLE Volume (ml.)

No.
1 20
2 20
3 20

Regen. 4th

4.31

4.39

4.56

FLOWRATE : 60 ml./hr.
MEDIA : MAGNETITE COATED-SAND

ORP(MV.)  %T 03 % T Q6* Cré*(mg.)

114.61 90.20 90.30 0.00194
109.95 89.00 89.10 0.00428
100.05 86.40 86.60 0.00914

Cr3*(mg.) Cr6 (mg./l.) Cr3(mg./l.)

0.00019 0.0972 0.0097
0.00019 0.2139 0.0097
0.00039 0.4569 0.0194
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SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 200 mg./l. , pH 4 : (4th REGENERATE)
FLOWRATE : 60 ml/hr.
MEDIA : MAGNETITE COATED-SAND

Service after regenerated with sulfuric acid solution pH 4 flowrate 100 ml./hr.

SAMPLE Volume (ml.) pH ORP(mV.) KT Tad %T @ Cré*(mg.) Cr3 (mg.) Cr6 (mg./l.) Cr3 (mg./l.)

No.

1 100 4.35 112.28 87.10 87.30 0.03889 0.00194 0.3889 0.0194
2 100 4.31 114.61 87.60 87.80 0.03403 0.00194 0.3403 0.0194
3 100 4.29 115.78 88.00 88.20 0.03014 0.00194 0.3014 0.0194
4 100 4.30 115.20 88.10 88.60 0.02625 0.00486 0.2625 0.0486
5 100 4.33 113.45 88.80 89.00 0.02236 0.00194 0.2236 0.0194
6 100 4.34 112.87 89.00 89.30 0.01944 0.00292 0.1944 0.0292
7 100 4.38 110.54 89.40 89.60 0.01653 0.00194 0.1653 0.0194
8 100 4.35 112.28 89.70 89.80 0.01458 0.00097 0.1458 0.0097
9 100 4.37 111.12 89.80 90.00 0.01264 0.00194 0.1264 0.0194
10 100 4.36 111.70 90.00 90.10 0.01167 0.00097 0.1167 0.0097
11 100 4.33 113.45 90.30 90.40 0.00875 0.00097 0.0875 0.0097
12 100 4.29 115.78 90.30 90.60 0.00681 0.00292 0.0681 0.0292
13 100 4.30 115.20 90.50 90.70 0.00583 0.00194 0.0583 0.0194
14 100 4.26 117.52 90.70 90.80 0.00486 0.00097 0.0486 0.0097
15 100 4.21 120.44 90.90 91.00 0.00292 0.00097 0.0292 0.0097
16 100 4.22 119.85 91.20 91.20 0.00097 0.00000 0.0097 0.0000
17 20 4.25 118.11 im0 91.30 0.00000 0.00019 0.0000 0.0097
18 20 4.23 119.27 91.20 91.30 0.00000 0.00019 0.0000 0.0097

19 20 4.24 118.69 91.30 91.30 0.00000 0.00000 0.0000 0.0000



SAMPLE

No.

SYNTHETIC

Volume (ml.)

20

RUN
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WASTEWATER : INFLUENT CROMIUM(VI) = 200 mg./l. , pH 4 : ( 5th RUN)
FLOWRATE : 60 ml/hr.
MEDIA : MAGNETITE COATED-SAND

pH ORP(mV.) %T TOa % T Q6* Cr6 (mg.) Cr3{mg.) Cr6 (mgVlL) Cr3 (mg./l.)

4.16 123.35 77.00 77.10 0.02761 0.00019 1.3805 0.0097
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SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 200 mg./l. , pH 6 : ( 1st RUN)
FLOWRATE : 60 ml./hr.

MEDIA : MAGNETITE COATED-SAND

SAMPLE Volume (ml.) pH ORP(MV.) % T Toa, % TO Cr6 (mg.) Cr3 (mg.) cré#{mg./l.) Cr3(mg./l.)

No.

1 20 4.88 81.42 91.20 91.20 0.00019 0.00000 0.0097 0.0000
2 20 5.22 61.62 91.00 91.10 0.00039 0.00019 0.0194 0.0097
3 20 5.34 54.63 90.80 90.90 0.00078 0.00019 0.0389 0.0097
4 20 5.35 54.05 90.70 90.80 0.00097 0.00019 0.0486 0.0097
5 20 5.39 51.72 90.30 90.60 0.00136 0.00058 0.0681 0.0292
6 20 5.43 49.39 90.40 90.50 0.00156 0.00019 0.0778 0.0097
7 20 5.45 48.22 90.30 90.40 0.00175 0.00019 0.0875 0.0097
8 20 5.52 44.15 90.10 90.20 0.00214 0.00019 0.1069 0.0097
9 20 5.50 45.31 89.80 90.10 0.00233 0.00058 0.1167 0.0292
10 20 5.46 47.64 89.40 89.80 0.00292 0.00078 0.1458 0.0389
11 20 5.51 4473 89.40 89.70 0.00311 0.00058 0.1556 0.0292
12 20 5.54 42.98 89.40 89.50 0.00350 0.00019 0.1750 0.0097
13 20 5.59 40.07 89.20 89.30 0.00389 0.00019 0.1944 0.0097
14 20 5.58 40.65 89.10 89.20 0.00408 0.00019 0.2042 0.0097
15 20 5.55 42.40 89.00 89.10 0.00428 0.00019 0.2139 0.0097
16 20 5.51 44.73 88.70 88.90 0.00467 0.00039 0.2333 0.0194
17 20 5.50 45.31 88.60 88.80 0.00486 0.00039 0.2430 0.0194
18 20 5.49 45.89 88.10 88.40 0.00564 0.00058 0.2819 0.0292

Regen. 1st
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SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 200 mg./l. , pH 6 : (1st REGENERATE)
FLOWRATE : 60 ml/hr.
MEDIA : MAGNETITE COATED-SAND

Service after regenerated with sulfuric acid solution pH 4 flowrate 100 ml./hr.

SAMPLE Volume (ml.) pH ORP(mV.) O, % T O6* Cr6*(mg.) Cr3 (mg.) Cr6H{mg./l.) Cr3 (mg./l.)

No.

1 20 5.25 59.87 88.20 88.50 0.00544 0.00058 0.2722 0.0292
2 20 5.26 59.29 88.30 88.70 0.00506 0.00078 0.2528 0.0389
3 20 5.29 57.54 88.40 88.80 0.00486 0.00078 0.2430 0.0389
4 20 5.34 54.63 88.40 89.00 0.00447 0.00117 0.2236 0.0583
5 20 5.37 52.88 88.50 89.10 0.00428 0.00117 0.2139 0.0583
6 20 5.41 50.55 88.90 89.30 0.00389 0.00078 0.1944 0.0389
7 20 5.43 49.39 89.00 89.40 0.00369 0.00078 0.1847 0.0389
8 20 5.42 49.97 89.20 89.50 0.00350 0.00058 0.1750 0.0292
9 20 5.44 48.81 89.30 89.60 0.00331 0.00058 0.1653 0.0292
10 20 5.47 47.06 89.30 89.60 0.00331 0.00058 0.1653 0.0292
11 20 5.50 45.31 89.40 89.70 0.00311 0.00058 0.1556 0.0292
12 20 5.52 44.15 89.60 89.80 0.00292 0.00039 0.1458 0.0194
13 20 5.55 42.40 89.50 89.80 0.00292 0.00058 0.1458 0.0292
14 20 5.59 40.07 89.60 89.90 0.00272 0.00058 0.1361 0.0292
15 20 5.62 38.32 89.80 90.00 0.00253 0.00039 0.1264 0.0194
16 100 5.66 35.99 89.80 90.00 0.01264 0.00194 0.1264 0.0194
17 100 5.64 37.16 89.90 90.10 0.01167 0.00194 0.1167 0.0194
18 100 5.63 37.74 90.00 90.20 0.01069 0.00194 0.1069 0.0194
19 100 5.61 38.91 90.20 90.30 0.00972 0.00097 0.0972 0.0097
20 100 5.56 41.82 90.20 90.30 0.00972 0.00097 0.0972 0.0097
21 100 5.48 46.48 90.30 90.40 0.00875 0.00097 0.0875 0.0097
22 100 5.42 49.97 90.30 90.50 0.00778 0.00194 0.0778 0.0194
23 100 5.39 51.72 90.60 90.70 0.00583 0.00097 0.0583 0.0097

24 100 5.36 53.47 90.70 90.80 0.00486 0.00097 0.0486 0.0097
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SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 200 mg./l. , pH 6 : (1ss REGENERATE)
FLOWRATE : 60 ml./hr.
MEDIA : MAGNETITE COATED-SAND

Service after regenerated with sulfuric acid solution pH 4 flowrate 100 ml./hr.

SAMPLE Volume (ml.) pH ORP(MV.) o TT0a %T cré* Cr6 (mg.) Cr3(mg.) Cr6 (mg./l) Cr3 (mg./l.)

No.

25 100 5.32 55.79 90.80 90.90 0.00389 0.00097 0.0389 0.0097
26 100 5.31 56.38 90.80 90.90 0.00389 0.00097 0.0389 0.0097
27 100 5.28 58.12 90.90 91.00 0.00292 0.00097 0.0292 0.0097
28 100 5.29 57.54 90.80 91.00 0.00292 0.00194 0.0292 0.0194
29 100 5.26 59.29 90.90 91.10 0.00194 0.00194 0.0194 0.0194
30 100 5.23 61.04 91.10 91.20 0.00097 0.00097 0.0097 0.0097
31 100 5.21 62.20 91.10 91.20 0.00097 0.00097 0.0097 0.0097
32 100 5.18 63.95 91.20 91.20 0.00097 0.00000 0.0097 0.0000
33 100 5.19 63.37 91.20 91.30 0.00000 0.00097 0.0000 0.0097
34 20 5.17 64.53 91.20 91.30 0.00000 0.00019 0.0000 0.0097
35 20 5.13 66.86 91.20 91.30 0.00000 0.00019 0.0000 0.0097

36 20 5.11 68.02 91.30 91.30 0.00000 0.00000 0.0000 0.0000
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SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 200 mg./l. , pH 6 : ( 2nd RUN)
FLOWRATE : 60 ml./hr.

MEDIA : MAGNETITE COATED-SAND

SAMPLE Volume (ml.) pH ORP(mMV.)  %T 108l % Toe+r  Cré (mg.) Cr3(mg.) Cr6 (mg./l.) Cr3*(mg./I.)

No.

1 20 5.38 52.30 91.20 91.20 0.00019 0.00000 0.0097 0.0000
2 20 5.31 56.38 90.90 91.00 0.00058 0.00019 0.0292 0.0097
3 20 5.26 59.29 90.60 90.80 0.00097 0.00039 0.0486 0.0194
4 20 5.27 58.71 90.40 90.60 0.00136 0.00039 0.0681 0.0194
5 20 5.29 57.54 90.10 90.30 0.00194 0.00039 0.0972 0.0194
6 20 5.31 56.38 89.50 90.00 0.00253 0.00097 0.1264 0.0486
7 20 5.33 55.21 89.40 89.70 0.00311 0.00058 0.1556 0.0292
8 20 5.37 52.88 89.00 89.50 0.00350 0.00097 0.1750 0.0486
9 20 5.34 54.63 89.00 89.20 0.00408 0.00039 0.2042 0.0194
10 20 5.39 51.72 89.00 89.10 0.00428 0.00019 0.2139 0.0097
1 20 5.36 53.47 88.80 89.00 0.00447 0.00039 0.2236 0.0194
12 20 5.35 54.05 88.80 88.90 0.00467 0.00019 0.2333 0.0097
13 20 5.43 49.39 88.70 88.80 0.00486 0.00019 0.2430 0.0097
14 20 5.44 48.81 88.60 88.80 0.00486 0.00039 0.2430 0.0194
15 20 5.50 45.31 88.60 88.70 0.00506 0.00019 0.2528 0.0097

Regen. 2nd
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SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 200 mg./l. 1pH 6 : (2nd REGENERATE)
FLOWRATE 60 ml./hr.
MEDIA : MAGNETITE COATED-SAND

Service after regenerated with sulfuric acid solution pH 4 flowrate 100 ml./hr.

SAMPLE Volume (ml.) pH ORP(mV.) % T tQ8l % T OB* Cr6 (mg.) Cr3(mg.) Cr6 (mg./l.) Cr3*(mg./l.)

No.

1 100 5.37 52.88 88.60 88.70 0.02528 0.00097 0.2528 0.0097
2 100 5.34 54.63 88.60 88.90 0.02333 0.00292 0.2333 0.0292
3 100 5.32 55.79 88.80 89.00 0.02236 0.00194 0.2236 0.0194
4 100 5.26 59.29 88.80 89.20 0.02042 0.00389 0.2042 0.0389
5 100 5.22 61.62 88.80 89.30 0.01944 0.00486 0.1944 0.0486
6 100 5.27 58.71 89.10 89.50 0.01750 0.00389 0.1750 0.0389
7 100 5.33 55.21 89.20 89.60 0.01653 0.00389 0.1653 0.0389
8 100 5.36 53.47 89.30 89.70 0.01556 0.00389 0.1556 0.0389
9 100 5.35 54.05 89.60 89.90 0.01361 0.00292 0.1361 0.0292
10 100 5.39 51.72 89.80 90.00 0.01264 0.00194 0.1264 0.0194
11 100 5.38 52.30 89.80 90.10 0.01167 0.00292 0.1167 0.0292
12 100 5.34 54.63 89.90 90.20 0.01069 0.00292 0.1069 0.0292
13 100 5.30 56.96 90.10 90.30 0.00972 0.00194 0.0972 0.0194
14 100 5.29 57.54 90.30 90.40 0.00875 0.00097 0.0875 0.0097
15 100 5.31 56.38 90.20 90.40 0.00875 0.00194 0.0875 0.0194
16 100 5.28 58.12 90.50 90.60 0.00681 0.00097 0.0681 0.0097
17 100 5.25 59.87 90.60 90.70 0.00583 0.00097 0.0583 0.0097
18 100 5.21 62.20 90.70 90.80 0.00486 0.00097 0.0486 0.0097
19 100 5.27 58.71 90.80 90.90 0.00389 0.00097 0.0389 0.0097
20 100 5.26 59.29 90.80 90.90 0.00389 0.00097 0.0389 0.0097
21 100 5.24 60.45 90.90 91.00 0.00292 0.00097 0.0292 0.0097
22 100 5.20 62.78 91.10 91.10 0.00194 0.00000 0.0194 0.0000
23 100 5.19 63.37 91.10 91.20 0.00097 0.00097 0.0097 0.0097
24 100 5.15 65.69 91.20 91.20 0.00097 0.00000 0.0097 0.0000
25 20 5.13 66.86 91.20 91.30 0.00000 0.00019 0.0000 0.0097

26 20 5.14 66.28 91.30 91.30 0.00000 0.00000 0.0000 0.0000



SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 200 mg./l. , pH 6 : ( 3rd RUN)

SAMPLE Volume (ml.)

No.

1 20
2 20
3 20
4 20
5 20
6 20
7 20

Regen. 3

pH

ORP(mMV.)

61.62

59.87

59.29

60.45

58.71

58.12

56.96

FLOWRATE

% T TO.a,

90.60

90.10

89.90

89.60

89.20

88.80

88.50

: 60 ml./hr.

% T Cré+

90.70

90.40

90.10

89.70

89.30

88.90

88.60

MEDIA MAGNETITE COATED-SAND

Cr6 (mg.)

0.00117
0.00175
0.00233
0.00311
0.00389
0.00467

0.00525

Cr3*(mg.)

0.00019
0.00058
0.00039
0.00019
0.00019
0.00019

0.00019

Cr6 (mg./l.)

0.0583
0.0875
0.1167
0.1556
0.1944
0.2333

0.2625

216

Cr3*(mg./l.)

0.0097
0.0292
0.0194
0.0097
0.0097
0.0097

0.0097
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SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 200 mg./l. , pH 6 : (3rd REGENERATE)
FLOWRATE : 60 ml./hr.
MEDIA : MAGNETITE COATED-SAND

Service after regenerated with sulfuric acid solution pH 4 flowrate 100 ml./hr.

SAMPLE Volume (ml.) pH ORP(mV.) %T 10,.1 % TO Cr6*(mg.) Cr3 (mg.) Cr6 (mg./l.) Cr3 (mg./l.)

No.

1 100 5.38 52.30 88.60 88.70 0.02528 0.00097 0.2528 0.0097
2 100 5.34 54.63 88.70 88.90 0.02333 0.00194 0.2333 0.0194
3 100 5.31 56.38 88.60 88.90 0.02333 0.00292 0.2333 0.0292
4 100 5.28 58.12 88.80 89.10 0.02139 0.00292 0.2139 0.0292
5 100 5.26 59.29 88.90 89.20 0.02042 0.00292 0.2042 0.0292
6 100 5.21 62.20 89.10 89.40 0.01847 0.00292 0.1847 0.0292
7 100 5.16 65.11 89.20 89.50 0.01750 0.00292 0.1750 0.0292
8 100 5.22 61.62 89.30 89.60 0.01653 0.00292 0.1653 0.0292
9 100 5.25 59.87 89.10 89.60 0.01653 0.00486 0.1653 0.0486
10 100 5.29 57.54 89.10 89.70 0.01556 0.00583 0.1556 0.0583
11 100 5.33 55.21 89.20 89.80 0.01458 0.00583 0.1458 0.0583
12 100 5.24 60.45 89.50 90.10 0.01167 0.00583 0.1167 0.0583
13 100 5.17 64.53 89.80 90.20 0.01069 0.00389 0.1069 0.0389
14 100 5.04 72.10 89.90 90.20 0.01069 0.00292 0.1069 0.0292
15 100 5.01 73.85 90.10 90.30 0.00972 0.00194 0.0972 0.0194
16 100 4.95 77.34 90.10 90.30 0.00972 0.00194 0.0972 0.0194
17 100 4.98 75.59 90.40 90.50 0.00778 0.00097 0.0778 0.0097
18 100 491 79.67 90.40 90.50 0.00778 0.00097 0.0778 0.0097
19 100 4.86 82.58 90.50 90.60 0.00681 0.00097 0.0681 0.0097
20 100 4.84 83.75 90.50 90.60 0.00681 0.00097 0.0681 0.0097
21 100 4.80 86.08 90.50 90.60 0.00681 0.00097 0.0681 0.0097
22 100 4.81 85.49 90.70 90.70 0.00583 0.00000 0.0583 0.0000
23 100 4.77 87.82 90.70 90.80 0.00486 0.00097 0.0486 0.0097
24 100 4.75 88.99 90.70 90.80 0.00486 0.00097 0.0486 0.0097
25 100 4.82 84.91 90.80 90.90 0.00389 0.00097 0.0389 0.0097

26 100 4.79 86.66 90.80 90.90 0.00389 0.00097 0.0389 0.0097
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SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 200 mg./l. , pH 6 : (3rd REGENERATE)
FLOWRATE : 60 ml./hr.
MEDIA : MAGNETITE COATED-SAND

Service after regenerated with sulfuric acid solution pH 4 flowrate 100 ml./hr.

SAMPLE Volume (ml.) pH ORP(MV.) o4 TToa %T cre*  Cré*(mg.)  Cr3 (mg.) Cré{mg./l) Cr3 (mg./l.)

No.

27 100 4.72 90.74 90.90 91.00 0.00292 0.00097 0.0292 0.0097
28 100 4.70 91.90 91.00 91.00 0.00292 0.00000 0.0292 0.0000
29 100 4.66 94.23 91.00 91.10 0.00194 0.00097 0.0194 0.0097
30 100 4.65 94.81 91.10 91.10 0.00194 0.00000 0.0194 0.0000
31 100 4.62 96.56 91.10 91.20 0.00097 0.00097 0.0097 0.0097
32 100 4.61 97.14 91.20 91.20 0.00097 0.00000 0.0097 0.0000
33 100 4.58 98.89 91.20 91.30 0.00000 0.00097 0.0000 0.0097
34 20 4.56 100.05 91.20 91.30 0.00000 0.00019 0.0000 0.0097
35 20 4.54 101.22 91.20 91.30 0.00000 0.00019 0.0000 0.0097

36 20 4.55 100.64 91.30 91.30 0.00000 0.00000 0.0000 0.0000



SAMPLE

No.

SYNTHETIC

Volume (ml.)

20

RUN

219

WASTEWATER INFLUENT CROMIUM(VI) = 200 mg./l. , pH 6 : ( 4th RUN)
FLOWRATE : 60 ml./hr.
MEDIA MAGNETITE COATED-SAND

pH ORP(mMV.) %T 0,* Cr6 (mg.) Cr3*(mg.) Cr6 (mg./l.) Cr3 (mg./l.)

% T Total

5.62 38.32 85.60 85.70 0.01089 0.00019 0.5444 0.0097
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SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 200 mg./l. , pH 8 : ( 1st RUN)
FLOWRATE : 60 ml/hr.

MEDIA MAGNETITE COATED-SAND

SAMPLE Volume (ml.) pH ORP(mMV.) % T t0al % TO Cr6 (mg.) Cr3 (mg.) Cré*(mg./l.) Cr3 (mg./l.)

No.

1 20 4.72 90.74 90.90 91.00 0.00058 0.00019 0.0292 0.0097
2 20 5.02 73.27 90.60 90.80 0.00097 0.00039 0.0486 0.0194
3 20 5.22 61.62 90.40 90.60 0.00136 0.00039 0.0681 0.0194
4 20 5.36 53.47 90.10 90.40 0.00175 0.00058 0.0875 0.0292
5 20 5.40 51.14 90.00 90.30 0.00194 0.00058 0.0972 0.0292
6 20 5.74 31.34 89.90 90.20 0.00214 0.00058 0.1069 0.0292
7 20 5.88 23.18 89.80 90.00 0.00253 0.00039 0.1264 0.0194
8 20 6.16 6.88 89.50 89.70 0.00311 0.00039 0.1556 0.0194
9 20 6.21 3.96 89.40 89.60 0.00331 0.00039 0.1653 0.0194
10 20 6.34 -3.61 89.20 89.40 0.00369 0.00039 0.1847 0.0194
11 20 6.37 -5.35 89.20 89.30 0.00389 0.00019 0.1944 0.0097
12 20 6.47 -11.18 88.80 89.10 0.00428 0.00058 0.2139 0.0292
13 20 6.51 -13.51 88.70 89.00 0.00447 0.00058 0.2236 0.0292
14 20 6.57 -17.00 88.70 88.90 0.00467 0.00039 0.2333 0.0194
15 20 6.58 -17.58 87.50 88.10 0.00622 0.00117 0.3111 0.0583

Regen. 1st



221

SYNTHETIC WASTEWATER INFLUENT CROMIUM(VI) = 200 mg./l. 1pH 8 : (1st REGENERATE)
FLOWRATE : 60 ml/hr.
MEDIA : MAGNETITE COATED-SAND

Service after regenerated with sulfuric acid solution pH 4 flowrate 100 ml./hr.

SAMPLE Volume (ml.) pH ORP(mV.) %T 103 % T Q6V Crét(mg.) Cr3 (mg.) Cr6 (mg./l.) Cr3 (mg./l.)

No.

1 20 6.07 12.12 88.10 88.20 0.00603 0.00019 0.3014 0.0097
2 20 6.06 12.70 88.00 88.20 0.00603 0.00039 0.3014 0.0194
3 20 6.02 15.03 88.00 88.30 0.00583 0.00058 0.2917 0.0292
4 20 6.04 13.86 88.00 88.30 0.00583 0.00058 0.2917 0.0292
5 20 6.05 13.28 88.10 88.30 0.00583 0.00039 0.2917 0.0194
6 20 6.01 15.61 88,10 88.40 0.00564 0.00058 0.2819 0.0292
7 20 5.96 18.52 88.20 88.40 0.00564 0.00039 0.2819 0.0194
8 20 5.95 19.11 88.20 88.50 0.00544 0.00058 0.2722 0.0292
9 20 5.87 23.76 88.20 88.60 0.00525 0.00078 0.2625 0.0389
10 20 5.82 26.68 88.30 88.70 0.00506 0.00078 0.2528 0.0389
11 20 5.75 30.75 88.20 88.80 0.00486 0.00117 0.2430 0.0583
12 20 5.81 27.26 88.40 88.80 0.00486 0.00078 0.2430 0.0389
13 20 5.88 23.18 88.80 89.00 0.00447 0.00039 0.2236 0.0194
14 20 5.93 20.27 88.80 89.10 0.00428 0.00058 0.2139 0.0292
15 20 6.00 16.19 88.80 89.10 0.00428 0.00058 0.2139 0.0292
16 20 5.98 17.36 89.00 89.20 0.00408 0.00039 0.2042 0.0194
17 20 6.03 14.45 89.00 89.20 0.00408 0.00039 0.2042 0.0194
18 20 5.99 16.78 89.10 89.30 0.00389 0.00039 0.1944 0.0194
19 20 5.56 41.82 89.30 89.50 0.00350 0.00039 0.1750 0.0194
20 20 5.95 19.11 89.40 89.60 0.00331 0.00039 0.1653 0.0194
21 20 5.92 20.85 89.40 89.60 0.00331 0.00039 0.1653 0.0194
22 20 5.88 23.18 89.50 89.70 0.00311 0.00039 0.1556 0.0194
23 20 5.87 23.76 89.50 89.70 0.00311 0.00039 0.1556 0.0194
24 20 5.84 25.51 89.40 89.80 0.00292 0.00078 0.1458 0.0389
25 20 5.83 26.09 89.60 89.80 0.00292 0.00039 0.1458 0.0194
26 20 5.81 27.26 89.60 89.80 0.00292 0.00039 0.1458 0.0194
27 20 5.77 29.59 89.70 89.90 0.00272 0.00039 0.1361 0.0194

28 20 5.75 30.75 89.70 89.90 0.00272 0.00039 0.1361 0.0194
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SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 200 mg./l. , pH 8 : (1s REGENERATE)
FLOWRATE : 60 ml/hr.
MEDIA : MAGNETITE COATED-SAND
Service after regenerated with sulfuric acid solution pH 4 flowrate 100 ml./hr.

Cré+mg.) Cr3*(mg.) Cr6 (mg./l.) Cr3 (mg./l.)

SAMPLE Volume (ml.) pH ORP(mV.) % T Toa %T crot

No.

29 20 5.74 31.34 89.80 90.00 0.00253  0.00039  0.1264 0.0194
30 20 5.72 32.50 89.90 90.00 0.00253  0.00019  0.1264 0.0097
2 100 5.67 35.41 90.20 90.30 0.00972  0.00097  0.0972 0.0097
32 100 561 38.91 90.30 90.50 0.00778  0.00194  0.0778 0.0194
33 100 5.57 41.24 90.30 90.50 0.00778  0.00194  0.0778 0.0194
34 100 5.44 48.81 90.70 90.80 0.00486  0.00097  0.0486 0.0097
35 100 5.36 53.47 90.80 90.90 0.00389  0.00097  0.0389 0.0097
36 100 5.19 63.37 91.20 91.20 0.00097  0.00000  0.0097 0.0000
37 100 5.17 64.53 91.20 91.30 0.00000  o0.00007  0.0000 0.0097

38 20 5.16 65.11 91.30 91.30 0.00000  0.00000  0.0000 0.0000
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SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 200 mg./l. , pH 8 : (2 RUN)

FLOWRATE : 60 ml./hr.

MEDIA : MAGNETITE COATED-SAND

SAMPLE  Volume (ml.) pH ORP(mMV.  %T Tod& % Taer  Cré{mg.) Cr3 (mg.) CréHmg-/l.) Cr3 (mg./l.)
No.
1 20 6.35 -4.19 89.50 89.60 0.00331  0.00019 0.1653 0.0097
2 20 6.87 -34.47 89.10 89.20 0.00408  0.00019 0.2042 0.0097
3 20 7.05 -44.95 88.80 88.90 0.00467  0.00019 0.2333 0.0097
4 20 7.24 -56.02 86.50 86.60 0.00914  0.00019 0.4569 0.0097

Regen. 2nd
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SYNTHETIC WASTEWATER : INFLUENT CROMIUM(VI) = 200 mg./l. 1pH 8 : (2nrd REGENERATE)
FLOWRATE : 60 ml./hr.
MEDIA : MAGNETITE COATED-SAND

Service after regenerated with sulfuric acid solution pH 4 flowrate 100 ml./hr.

SAMPLE Volume (ml.) pH ORP(mV.) %T 103 % T o6 Cr6 (mg.) Cr3{mg.) Cr6 (mg./l.) Cr3*(mg./l.)

No.

1 100 6.35 -4.19 88.20 88.30 0.02917 0.00097 0.2917 0.0097

2 100 5.76 30.17 89.30 89.40 0.01847 0.00097 0.1847 0.0097

3 100 5.11 68.02 90.60 90.70 0.00583 0.00097 0.0583 0.0097

4 100 4.87 82.00 91.20 91.30 0.00000 0.00097 0.0000 0.0097

5 20 4.85 83.17 91.20 91.30 0.00000 0.00019 0.0000 0.0097

6 20 4.80 86.08 91.20 91.30 0.00000 0.00019 0.0000 0.0097

7 20 4.77 87.82 91.30 91.30 0.00000 0.00000 0.0000 0.0000



SAMPLE

No.

SYNTHETIC

Volume (ml.)

20

RUN
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WASTEWATER : INFLUENT CROMIUM(VI) = 200 mg./l. , pH 8 : ( 3rd RUN)
FLOWRATE : 60 ml/hr.
MEDIA MAGNETITE COATED-SAND

pH ORP(mV.) % T TOa % T Q6+ Cré+mg.) Cr3 (mg.) Cr6 (mg./l.) Cr3 (mg./l.)

5.40 51.14 86.30 86.40 0.00953 0.00019 0.4764 0.0097
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RAW WASTEWATER : INFLUENT CROMIUM(VI) = 8 mg./l. 1pH 5.5 : ( 1s RUN)

FLOWRATE : 60 ml./hr.

MEDIA MAGNETITE COATED-SAND

SAMPLE  Volume (ml.) pH ORP(mV.) % T Q3L % T Q6+ Cr6 (mg.) Cr3+mg.) Cr6+(mg./l.) Cr3+(mg./l.)
No.
1 100 5.02 73.27 91.00 91.10 0.00194 0.00097 0.0194 0.0097
2 100 5.03 72.68 91.10 91.10 0.00194 0.00000 0.0194 0.0000
3 100 5.05 71.52 90.50 90.90 0.00389 0.00389 0.0389 0.0389
4 100 5.06 70.94 91.10 91.10 0.00194 0.00000 0.0194 0.0000
5 100 5.09 69.19 91.10 91.10 0.00194 0.00000 0.0194 0.0000
6 100 5.10 68.61 90.90 91.00 0.00292 0.00097 0.0292 0.0097
7 100 5.12 67.44 91.00 91.10 0.00194 0.00097 0.0194 0.0097
8 100 5.13 66.86 91.00 91.10 0.00194 0.00097 0.0194 0.0097
9 100 5.16 65.11 90.90 91.00 0.00292 0.00097 0.0292 0.0097
10 100 5.18 63.95 90.80 91.00 0.00292 0.00194 0.0292 0.0194
11 100 5.19 63.37 90.80 91.00 0.00292 0.00194 0.0292 0.0194
12 100 5.22 61.62 90.80 91.00 0.00292 0.00194 0.0292 0.0194
13 100 5.21 62.20 90.80 90.90 0.00389 0.00097 0.0389 0.0097
14 100 5.20 62.78 90.70 90.90 0.00389 0.00194 0.0389 0.0194
15 100 5.23 61.04 90.70 90.90 0.00389 0.00194 0.0389 0.0194
16 100 5.24 60.45 90.70 90.90 0.00389 0.00194 0.0389 0.0194
17 100 5.27 58.71 90.70 90.90 0.00389 0.00194 0.0389 0.0194
18 100 5.31 56.38 90.60 90.80 0.00486 0.00194 0.0486 0.0194
19 100 5.33 55.21 90.60 90.80 0.00486 0.00194 0.0486 0.0194
20 100 5.34 54.63 90.60 90.80 0.00486 0.00194 0.0486 0.0194
21 100 5.35 54.05 90.60 90.80 0.00486 0.00194 0.0486 0.0194
22 100 5.36 53.47 90.60 90.80 0.00486 0.00194 0.0486 0.0194
23 100 5.39 51.72 90.60 90.80 0.00486 0.00194 0.0486 0.0194
24 100 5.40 51.14 90.50 90.70 0.00583 0.00194 0.0583 0.0194
25 100 5.42 49.97 90.50 90.80 0.00486 0.00292 0.0486 0.0292
26 100 5.41 50.55 90.50 90.70 0.00583 0.00194 0.0583 0.0194
27 100 5.43 49.39 90.50 90.70 0.00583 0.00194 0.0583 0.0194
28 100 5.45 48.22 90.40 90.70 0.00583 0.00292 0.0583 0.0292
29 100 5.47 47.06 90.40 90.70 0.00583 0.00292 0.0583 0.0292

30 100 5.48 46.48 90.40 90.70 0.00583 0.00292 0.0583 0.0292



SAMPLE

No.

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

RAW WASTEWATER : INFLUENT CROMIUM(VI) = 8 mg./l. 1pH 5.5

Volume (ml.)

100
100

100

100
100
100
100
100

100

100
100
100
100
100
100
100
100
100

100

pH

5.55
5.54
5.52

5.50

5.49
5.48
5.47
5.45

5.46

5.53
5.51

5.49

5.50
5.52
5.49
5.47
5.45
5.46

5.44

FLOWRATE

: 60 ml./hr.

MEDIA MAGNETITE COATED-SAND

ORP(mMV.)

45.31
44.73
43.56
42.40
42.98
44.15
45.31
44.73
45.89
46.48
47.06
48.22
47.64
45.31
44.73
42.98
42.40
41.24
44.15
43.56
44.73
45.89
46.48
45.31
44.15
45.89
47.06
48.22
47.64

48.81

% T +Q&L

90.30

90.30

90.30

90.20

90.20

90.20

90.30

90.30

90.20

90.20

90.10

90.10

90.10

90.00

90.00

90.00

89.90

89.80

89.80

89.70

89.60

89.60

89.50

89.50

89.50

89.40

89.40

89.40

89.30

89.30

% T 6+

90.60

90.70

90.60

90.60

90.60

90.50

90.50

90.50

90.50

90.40

90.40

90.40

90.40

90.30

90.30

90.30

90.30

90.20

90.20

90.10

90.10

90.10

90.10

90.00

90.00

90.00

89.90

90.00

89.90

89.90

Cré+(mg.)

0.00681
0.00583
0.00681
0.00681
0.00681
0.00778
0.00778
0.00778
0.00778
0.00875
0.00875
0.00875
0.00875
0.00972
0.00972
0.00972
0.00972
0.01069
0.01069
0.01167
0.01167
0.01167
0.01167
0.01264
0.01264
0.01264
0.01361
0.01264
0.01361

0.01361

(1 RUN)
Cr3+(mg.) Cr6+(mg./l.)
0.00292 0.0681
0.00389 0.0583
0.00292 0.0681
0.00389 0.0681
0.00389 0.0681
0.00292 0.0778
0.00194 0.0778
0.00194 0.0778
0.00292 0.0778
0.00194 0.0875
0.00292 0.0875
0.00292 0.0875
0.00292 0.0875
0.00292 0.0972
0.00292 0.0972
0.00292 0.0972
0.00389 0.0972
0.00389 0.1069
0.00389 0.1069
0.00389 0.1167
0.00486 0.1167
0.00486 0.1167
0.00583 0.1167
0.00486 0.1264
0.00486 0.1264
0.00583 0.1264
0.00486 0.1361
0.00583 0.1264
0.00583 0.1361
0.00583 0.1361

227

Cr3+(mg./l.)

0.0292
0.0389
0.0292
0.0389
0.0389
0.0292
0.0194
0.0194
0.0292
0.0194
0.0292
0.0292
0.0292
0.0292
0.0292
0.0292
0.0389
0.0389
0.0389
0.0389
0.0486
0.0486
0.0583
0.0486
0.0486
0.0583
0.0486
0.0583
0.0583

0.0583
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RAW WASTEWATER : INFLUENT CROMIUM(VI) = 8 mg./l. 1pH 5.5 : ( 1st RUN)
FLOWRATE : 60 ml./hr.

MEDIA : MAGNETITE COATED-SAND

SAMPLE Volume (ml.) pH ORP(mV.) %T rota, % T Q6+ Cré+mg.) Cr3+(mg.) Cr6 (mg./l.) Cr3+(mg./l)

No.

61 100 5.42 49.97 89.40 89.90 - 0.01361 0.00486 0.1361 0.0486
62 100 5.43 49.39 89.40 89.90 0.01361 0.00486 0.1361 0.0486
63 100 5.40 51.14 89.30 89.80 0.01458 0.00486 0.1458 0.0486
64 100 5.41 50.55 89.30 89.80 0.01458 0.00486 0.1458 0.0486
65 100 5.38 52.30 89.30 89.80 0.01458 0.00486 0.1458 0.0486
66 100 5.39 51.72 89.30 89.70 0.01556 0.00389 0.1556 0.0389
67 100 5.36 53.47 89.30 89.70 0.01556 0.00389 0.1556 0.0389
68 100 5.33 55.21 89.30 89.60 0.01653 0.00292 0.1653 0.0292
69 100 5.32 55.79 89.20 89.60 0.01653 0.00389 0.1653 0.0389
70 100 5.31 56.38 89.20 89.50 0.01750 0.00292 0.1750 0.0292
71 100 5.30 56.96 89.10 89.50 0.01750 0.00389 0.1750 0.0389
72 100 5.28 58.12 89.10 89.40 0.01847 0.00292 0.1847 0.0292
73 100 5.27 58.71 89.10 89.40 0.01847 0.00292 0.1847 0.0292
74 100 5.25 59.87 89.10 89.40 0.01847 0.00292 0.1847 0.0292
75 100 5.29 57.54 89.00 89.30 0.01944 0.00292 0.1944 0.0292
76 100 5.26 59.29 89.00 89.30 0.01944 0.00292 0.1944 0.0292
7 100 5.22 61.62 89.00 89.20 0.02042 0.00194 0.2042 0.0194
78 100 5.21 62.20 89.00 89.20 0.02042 0.00194 0.2042 0.0194
79 100 5.23 61.04 88.90 89.20 0.02042 0.00292 0.2042 0.0292
80 100 5.20 62.78 88.90 89.10 0.02139 0.00194 0.2139 0.0194
81 100 5.18 63.95 88.90 89.10 0.02139 0.00194 0.2139 0.0194
82 100 5.17 64.53 88.90 89.00 0.02236 0.00097 0.2236 0.0097
83 100 5.14 66.28 88.80 89.00 0.02236 0.00194 0.2236 0.0194
84 100 5.13 66.86 88.70 88.90 0.02333 0.00194 0.2333 0.0194
85 100 5.11 68.02 88.70 88.90 0.02333 0.00194 0.2333 0.0194
86 100 5.10 68.61 88.60 88.90 0.02333 0.00292 0.2333 0.0292
87 100 5.08 69.77 88.60 88.80 0.02430 0.00194 0.2430 0.0194
88 100 5.07 70.35 88.50 88.80 0.02430 0.00292 0.2430 0.0292
89 100 5.05 71.52 88.10 88.50 0.02722 0.00389 0.2722 0.0389

Regen. 1d&



SAMPLE Volume (ml.)

No.

10

11

12

13

14

15

16

17

18

19

20

21

22

23

RAW WASTEWATER :

100

100

100

100

100

100

100

100

100

100

100

Service after regenerated with sulfuric acid solution pH 4 flowrate 100 ml./hr.

pH

4.93
4.89
4.84
4.81
4.79
4.78
4.77
4.75
4.74
4.73
471

4.70

4.66
4.65

4.64

4.60

4.57

4.53
451

4.50

FLOWRATE : 60 ml/hr.

MEDIA : MAGNETITE COATED-SAND

ORP(MV.)

78.51
80.84
83.75
85.49
86.66
87.24
87.82
88.99
89.57
90.15
91.32
91.90
93.07
94.23
94.81
95.39
97.14
97.72
99.47
101.22
101.80
102.97

103.55

%T Total

88.50

88.60

88.60

89.00

89.00

89.20

89.20

89.50

89.70

89.90

89.90

89.90

90.00

90.20

90.20

90.30

90.40

90.50

90.50

90.60

90.90

91.10

91.20

% T Qet

89.00

89.10

89.30

89.40

89.50

89.70

89.80

89.90

90.10

90.20

90.20

90.30

90.40

90.60

90.70

90.80

90.80

90.90

91.00

91.10

91.10

91.20

91.20

Cr6 (mg.)

0.02236
0.02139
0.01944
0.01847
0.01750
0.01556
0.01458
0.01361
0.01167
0.01069
0.01069
0.00972
0.00875
0.00681
0.00583
0.00486
0.00486
0.00389
0.00292
0.00194
0.00194
0.00097

0.00097

Cr3*(mg.)

0.00486
0.00486
0.00681
0.00389
0.00486
0.00486
0.00583
0.00389
0.00389
0.00292
0.00292
0.00389
0.00389
0.00389
0.00486
0.00486
0.00389
0.00389
0.00486
0.00486
0.00194
0.00097

0.00000

INFLUENT CROMIUM(VI) = 8 mg./l. 1pH 5.5 : (1t REGENERATE)

Cr6 (mg./l.)

0.2236
0.2139
0.1944
0.1847
0.1750
0.1556
0.1458
0.1361
0.1167
0.1069
0.1069
0.0972
0.0875
0.0681
0.0583
0.0486
0.0486
0.0389
0.0292
0.0194
0.0194
0.0097

0.0097

229

Cr3 (mg./l)

0.0486
0.0486
0.0681
0.0389
0.0486
0.0486
0.0583
0.0389
0.0389
0.0292
0.0292
0.0389
0.0389
0.0389
0.0486
0.0486
0.0389
0.0389
0.0486
0.0486
0.0194
0.0097

0.0000
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RAW WASTEWATER : INFLUENT CROMIUM(VI) = 8 mg./l. 1pH 5.5 (2nd RUN)
FLOWRATE : 60 ml./hr.

MEDIA : MAGNETITE COATED-SAND

SAMPLE Volume (ml.) pH ORP(mV.) %T 103L % T Q6+ Cré+mg.) Cr3+#(mg.) Cr6+(mg./l.) Cr3+mg./l.)
No.
1 100 5.09 69.19 91.00 91.10 = 0.00194 0.00097 0.0194 0.0097
2 100 5.12 67.44 90.90 91.00 0.00292 0.00097 0.0292 0.0097
3 100 5.15 65:69 90.90 91.00 0.00292 0.00097 0.0292 0.0097
4 100 5.16 65.11 90.80 90.90 0.00389 0.00097 0.0389 0.0097
5 100 5.18 63.95 90.80 90.90 0.00389 0.00097 0.0389 0.0097
6 100 5.20 62.78 90.80 90.90 0.00389 0.00097 0,0389 0.0097
7 100 5.19 63.37 90.70 90.80 0.00486 0.00097 0.0486 0.0097
8 100 5.21 62.20 90.70 90.80 0.00486 0.00097 0.0486 0.0097
9 100 5.22 61.62 90.60 90.70 0.00583 0.00097 0.0583 0.0097
10 100 5.24 60.45 90.50 90.70 0.00583 0.00194 0.0583 0.0194
11 100 5.25 59.87 90.40 90.60 0.00681 0.00194 0.0681 0.0194
12 100 5.27 58.71 90.40 90.60 0.00681 0.00194 0.0681 0.0194
13 100 5.29 57.54 90.30 90.60 0.00681 0.00292 0.0681 0.0292
14 100 5.32 55.79 90.30 90.50 0.00778 0.00194 0.0778 0.0194
15 100 5.31 56.38 90.30 90.50 0.00778 0.00194 0.0778 0.0194
16 100 5.30 56.96 90.10 90.40 0.00875 0.00292 0.0875 0.0292
17 100 5.33 55.21 90.10 90.30 0.00972 0.00194 0.0972 0.0194
18 100 5.34 54.63 90.00 90.20 0.01069 0.00194 0.1069 0.0194
19 100 5.35 54.05 90.00 90.20 0.01069 0.00194 0.1069 0.0194
20 100 5.37 52.88 89.80 90.10 0.01167 0.00292 0.1167 0.0292
21 100 5.39 51.72 89.80 90.00 0.01264 0.00194 0.1264 0.0194
22 100 5.40 51.14 89.70 90.00 0.01264 0.00292 0.1264 0.0292
23 100 5.43 49.39 89.60 89.90 0.01361 0.00292 0.1361 0.0292
24 100 5.45 48.22 89.60 89.80 0.01458 0.00194 0.1458 0.0194
25 100 5.44 48.81 89.60 89.80 0.01458 0.00194 0.1458 0.0194
26 100 5.41 50.55 89.50 89.70 0.01556 0.00194 0.1556 0.0194
27 100 5.47 47.06 89.40 89.60 0.01653 0.00194 0.1653 0.0194
28 100 5.49 45.89 89.40 89.60 0.01653 0.00194 0.1653 0.0194
29 100 5.50 45.31 89.40 89.50 0.01750 0.00097 0.1750 0.0097

30 100 5.53 43.56 89.20 89.40 0.01847 0.00194 0.1847 0.0194



SAMPLE Volume (ml.)

No.

31

32

33

34

35

36

37

38

39

40

a4

100
100
100
100
100
100

100

100
100

Regen.

RAW WASTEWATER : INFLUENT CROMIUM(VI) = 8 mg./l. 1pH 5.5

2nd

pH

5.51
5.48
5.44
5.41
5.39
5.38

5.34

FLOWRATE

: 60 ml./hr.

MEDIA MAGNETITE COATED-SAND

ORP(mMV.)

44.73
46.48
48.81
50.55
51.72
52.30
54.63
56.38
58.12
59.87

62.20

% T 103,

89.30

89.20

89.10

89.00

89.00

88.80

88.80

88.70

88.60

88.50

88.10

% T Q6+

89.40

89.30

89.30

89.20

89.10

89.10

89.00

88.90

88.90

88.80

88.40

Cré+(mg.)

0.01847
0.01944
0.01944
0.02042
0.02139
0.02139
0.02236
0.02333
0.02333
0.02430

0.02819

( 2nd RUN)
Cr3+(mg.) Cr6+mg./l.)
0.00097 0.1847
0.00097 0.1944
0.00194 0.1944
0.00194 0.2042
0.00097 0.2139
0.00292 0.2139
0.00194 0.2236
0.00194 0.2333
0.00292 0.2333
0.00292 0.2430
0.00292 0.2819

231

Cr3'(mg./l.)

0.0097
0.0097
0.0194
0.0194
0.0097
0.0292
0.0194
0.0194
0.0292
0.0292

0.0292



SAMPLE Volume (ml.)

No.

10

11

12

13

14

15

RAW WASTEWATER : INFLUENT CROMIUM(VI) = 8 mg./l. 1pH 5.5 : (2nrd REGENERATE)

100

100

100

100

100

100

100

Service after regenerated with sulfuric acid solution pH 4 flowrate 100 ml./hr.

pH

4.77
4.75
4.72

4.7

FLOWRATE

: 60 ml./hr.

MEDIA : MAGNETITE COATED-SAND

ORP(mMV.)

80.84
82.58
83.75
85.49
86.08
87.24
87.82
88.99
90.74
91.90
91.32
93.07
94.81
96.56

97.72

%T 10131

88.50

88.70

88.70

88.90

89.20

89.30

89.30

89.70

89.80

90.20

90.30

90.50

90.90

91.20

91.20

% T Q6*

88.80

89.10

89.20

89.40

89.60

89.70

89.80

90.00

90.20

90.50

90.70

90.90

91.00

91.20

91.20

Cr6*(mg.)

0.02430
0.02139
0.02042
0.01847
0.01653
0.01556
0.01458
0.01264
0.01069
0.00778
0.00583
0.00389
0.00292
0.00097

0.00097

Cr3 (mg.)

0.00292
0.00389
0.00486
0.00486
0.00389
0.00389
0.00486
0.00292
0.00389
0.00292
0.00389
0.00389
0.00097
0.00000

0.00000

Cré+mg./l.)

0.2430
0.2139
0.2042
0.1847
0.1653
0.1556
0.1458
0.1264
0.1069
0.0778
0.0583
0.0389
0.0292
0.0097

0.0097

232

Cr3*(mg./l.)

0.0292
0.0389
0.0486
0.0486
0.0389
0.0389
0.0486
0.0292
0.0389
0.0292
0.0389
0.0389
0.0097
0.0000

0.0000



233

RAW WASTEWATER : INFLUENT CROMIUM(VI) = 8 mg./l. 1pH 55 (3 RUN)
FLOWRATE : 60 ml./hr.

MEDIA : MAGNETITE COATED-SAND

SAMPLE Volume (ml.) pH ORP(MV.) % T Tota, % T Q6t Cr6 (mg.) Cr3 (mg.) Cr6+(mg./l.) Cr3+mg./l.)

No.

1 100 4.97 76.18 90.80 91.00 0.00292 0.00194 0.0292 0.0194
2 100 5.01 73.85 90.50 90.80 0.00486 0.00292 0.0486 0.0292
3 100 5.03 72.68 90.30 90.60 0.00681 0.00292 0.0681 0.0292
4 100 5.06 70.94 90.20 90.50 0.00778 0.00292 0.0778 0.0292
5 100 5.07 70.35 90.00 90.30 0.00972 0.00292 0.0972 0.0292
6 100 5.09 69.19 90.00 90.20 0.01069 0.00194 0.1069 0.0194
7 100 5.12 67.44 89.80 90.10 0.01167 0.00292 0.1167 0.0292
8 100 5.11 68.02 89.70 89.90 0.01361 0.00194 0.1361 0.0194
9 100 5.13 66.86 89.60 89.80 0.01458 0.00194 0.1458 0.0194
10 100 5.15 65.69 89.40 89.60 0.01653 0.00194 0.1653 0.0194
11 100 5.17 64.53 89.30 89.50 0.01750 0.00194 0.1750 0.0194
12 100 5.18 63.95 89.20 89.40 0.01847 0.00194 0.1847 0.0194
13 100 5.21 62.20 89.00 89.20 0.02042 0.00194 0.2042 0.0194
14 100 5.25 59.87 88.80 89.10 0.02139 0.00292 0.2139 0.0292
15 100 5.27 58.71 88.90 89.10 0.02139 0.00194 0.2139 0.0194
16 100 5.26 59.29 88.80 89.00 0.02236 0.00194 0.2236 0.0194
17 100 5.24 60.45 88.70 88.90 0.02333 0.00194 0.2333 . 0.0194
18 100 5.23 61.04 88.40 88.70 0.02528 0.00292 0.2528 0.0292

Regen. 3rt



SAMPLE Volume (ml.)

No.

10

RAW WASTEWATER : INFLUENT CROMIUM(VI) = 8 mg./l. , pH 5.5

100

100

100

100

100

100

100

100

100

100

Service after regenerated with sulfuric acid solution pH 4 flowrate 100 ml./hr.

pH

5.01

4.97

4.94
491

4.87

4.83
4.82

4.79

FLOWRATE

: 60 ml./hr.

MEDIA : MAGNETITE COATED-SAND

ORP(mMV.)

73.85
76.18
77.34
77.92
79.67
82.00
83.17
84.33
84.91

86.66

0° T Total

88.60

88.80

89.30

89.80

90.00

90.20

90.30

90.70

91.00

91.20

%NTO

89.00

89.30

89.70

90.20

90.40

90.50

90.60

90.90

91.10

91.20

Cr6*(mg.)

0.02236
0.01944
0.01556
0.01069
0.00875
0.00778
0.00681
0.00389
0.00194

0.00097

(3 REGENERATE)

Oor3 (mg.)

0.00389
0.00486
0.00389
0.00389
0.00389
0.00292
0.00292
0.00194
0.00097

0.00000

Cr6+(mg./l.)

0.2236
0.1944
0.1556
0.1069
0.0875
0.0778
0.0681
0.0389
0.0194

0.0097

234

Cr3+mg./l.)

0.0389
0.0486
0.0389
0.0389
0.0389
0.0292
0.0292
0.0194
0.0097

0.0000



235

RAW WASTEWATER : INFLUENT CROMIUM(VI) = 8 mg./Il. , pH 5.5 : ( 4th RUN)
FLOWRATE : 60 ml./hr.

MEDIA : MAGNETITE COATED-SAND

SAMPLE Volume (ml.) pH ORP(MV.) % T Toal % T Or6+ Cré+(mg.) Cr3+mg.) Cr6*(mg./l.) Cr3*(mg./l.)
No.
1 100 5.04 72.10 90.70 90.90 0.00389 0.00194 0.0389 0.0194
2 100 5.07 70.35 89.90 90.20 0.01069 0.00292 0.1069 0.0292
3 100 5.12 67.44 89.50 89.80 0.01458 0.00292 0.1458 0.0292
4 100 5.14 66.28 89.00 89.30 0.01944 0.00292 0.1944 0.0292
5 100 5.17 64.53 88.40 88.90 0.02333 0.00486 0.2333 0.0486
6 20 5.18 63.95 88.70 88.90 0.00467 0.00039 0.2333 0.0194
7 20 5.19 63.37 88.60 88.80 0.00486 0.00039 0.2430 0.0194
8 20 5.21 62.20 88.60 88.80 0.00486 0.00039 0.2430 0.0194
9 20 5.22 61.62 88.50 88.70 0.00506 0.00039 0.2528 0.0194

Regen. 4th



SAMPLE Volume (ml)

No.

10

1

RAW WASTEWATER : INFLUENT CROMIUM(VI) = 8 mg./l. , pH 5.5

100

100

100

100

100

20

20

20

20

Service after regenerated with sulfuric acid solution pH 4 flowrate 100 ml./hr.

pH

4.92
4.88
4.86
4.85
4.82

4.8

FLOWRATE : 60 ml./hr.

MEDIA : MAGNETITE COATED-SAND

ORP(mV.)

76.18
77.92
79.09
81.42
82.58
83.17
84.91
86.08
86.66
87.24

88.41

Total

88.50

88.70

89.20

89.40

89.80

90.20

90.50

90.80

90.90

91.20

91.20

% T O6*

88.90

89.30

89.60

89.80

90.20

90.50

90.80

91.00

91.00

91.20

91.20

Cr6 (mg.)

0.02333
0.01944
0.01653
0.01458
0.01069
0.00778
0.00486
0.00058
0.00058
0.00019

0.00019

(4th REGENERATE)

Cr3 (mg.)

0.00389
0.00583
0.00389
0.00389
0.00389
0.00292
0.00292
0.00039
0.00019
0.00000

0.00000

Cré (mg./l.)

0.2333
0.1944
0.1653
0.1458
0.1069
0.0778
0.0486
0.0292
0.0292
0.0097

0.0097

236

Cr3+{mg./l.)

0.0389
0.0583
0.0389
0.0389
0.0389
0.0292
0.0292
0.0194
0.0097
0.0000

0.0000



237

RAW WASTEWATER : INFLUENT CROMIUM(VI) = 8 mg./l. 1pH 5.5 : ( 5th RUN)
FLOWRATE : 60 ml./hr.

MEDIA : MAGNETITE COATED-SAND

SAMPLE Volume (ml.) pH ORP(mV.) "JoT™ % T C6+ Cré+mg.) Cr3 (mg.) Cr6+(mg./l.) Cr3 (mg./l.)

No.

1 100 5.01 73.85 89.20 89.50 0.01750 0.00292 0.1750 0.0292

2 100 5.05 71.52 88.90 89.10 0.02139 0.00194 0.2139 0.0194

3 20 5.07 70.35 88,80 89.00 0.00447 0.00039 0.2236 0.0194
4 20 5.08 69.77 88.80 88.90 0.00467 0.00019 0.2333 0.0097

5 20 5.10 68.61 88.60 88.90 0.00467 0.00058 0.2333 0.0292

6 20 5.12 67.44 88.50 88.80 0.00486 0.00058 0.2430 0.0292

7 20 5.13 66.86 88.30 88.70 0.00506 0.00078 0.2528 0.0389

Regen. 5th



238

RAW WASTEWATER : INFLUENT CROMIUM(VI) = 8 mg./l. 1pH 5.5 : (5th REGENERATE)
FLOWRATE : 60 ml./hr.
MEDIA : MAGNETITE COATED-SAND

Service after regenerated with sulfuric acid solution pH 4 flowrate 100 ml./hr.

SAMPLE Volume (ml.) pH ORP(MV.) o Tty %T Q6+ Cr6*(mg.) Cr3*(mg.)  Cré+(mg./l.) Cr3*(mg./l.)

No.

1 100 4.86 82.58 89.00 89.40 0.01847 0.00389 0.1847 0.0389

2 100 4.83 84.33 89.40 89.90 0.01361 0.00486 0.1361 0.0486
3 100 4.79 86.66 90.00 90.30 0.00972 0.00292 0.0972 0.0292
4 100 4.77 87.82 90.50 90.70 0.00583 0.00194 0.0583 0.0194

5 20 4.76 88.41 90.80 91.20 0.00019 0.00078 0.0097 0.0389

6 20 4.74 89.57 91.20 91.30 0.00000 0.00019 0.0000 0.0097

7 20 4.72 90.74 91.30 91.30 0.00000 0.00000 0.0000 0.0000



RAW

SAMPLE Volume (ml.)

No.

1 20
2 20
3 20

WASTEWATER : INFLUENT CROMIUM(VI) = 8 mg./l. , pH 5.5 : ( 6th RUN)

pH

4.96
4.97

5.00

FLOWRATE : 60 ml./hr.

MEDIA : MAGNETITE COATED-SAND

ORP(MV.)

76.76
76.18

74.43

%T TaEl % T C6t
88.80 88.90
88.70 88.80
88.50 88.60

Cré+(mg.)

0.00467
0.00486

0.00525

239

Cr3+(mg.) Cr6 (mg./l.) Cr3*(mg./l.)
0.00019 0.2333 0.0097
0.00019 0.2430 0.0097
0.00019 0.2625 0.0097



19

240

2517

2535

2538

2540
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