











Table 23: Run protocol of Acid Yellow (100 ppm) - Peanut Hull

Dye Milk i
S.No. Concen{ration Concentration égzo(rr?ﬁ:; ,I:t:orbar;:_ T;a_:smlttilf
(ppm) (ppm) : : ' '

1 100 50 3.327-2.380

2 100 50 2.380-2.362

3 100 50 2.362-0.600

4 100 50 0.600-0.425

5 100 50 <0.425

6 100 100 3.327-2.380

7 100 100 2.380-2.362

8 100 100 2.362-0.600

9 100 100 0.600-0.425

10 100 100 <0.425

11 100 150 3.327-2.380

12 100 150 2.380-2.362

13 100 150 2.362-0.600

14 100 150 0.600-0.425

15 100 150 <0.425

16 100 200 3.327-2.380

17 100 200 2.380-2.362

18 100 200 2.362-0.600

19 100 200 0.600-0.425

20 100 200 <0.425

21 100 250 3.327-2.380

22 100 250 2.380-2.362

23 100 250 2.362-0.600

24 100 250 0.600-0.425

25 100 250 <0.425
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Table 24: Run protocol of Acid Yellow (100 ppm) - Banana Peel

Dye Milk Adsorbent | Absorbance | Transmittance
S.No. | Concentration | Concentration | Concentration
(ppm) (ppm) o) BT | AT | BT AT
1 100 50 0.25
2 100 50 0.5
3 100 50 0.75
4 100 50 1
5 100 50 1.25
6 100 100 0.25
7 100 100 0.5
8 100 100 0.75
9 100 100 1
10 100 100 1.25
11 100 150 0.25
12 100 150 0.5
13 100 150 0.75
14 100 150 1
15 100 150 1.25
16 100 200 0.25
17 100 200 0.5
18 100 200 0.75
19 100 200 1
20 100 200 1.25
21 100 250 0.25
22 100 250 0.5
23 100 250 0.75
24 100 250 1
25 100 250 1.25
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Table 25: Run protocol of Orange Pure Il (50 ppm) - Activated Carbon

Dye Milk Adsorbent | Absorbance | Transmittance
S.No. | Concentration | Concentration | Concentration
(ppm) (ppm) o) BT | AT | BT AT
1 50 50 0.25
2 50 50 0.5
3 50 50 0.75
4 50 50 1
5 50 50 1.25
6 50 100 0.25
7 50 100 0.5
8 50 100 0.75
9 50 100 1
10 50 100 1.25
11 50 150 0.25
12 50 150 0.5
13 50 150 0.75
14 50 150 1
15 50 150 1.25
16 50 200 0.25
17 50 200 0.5
18 50 200 0.75
19 50 200 1
20 50 200 1.25
21 50 250 0.25
22 50 250 0.5
23 50 250 0.75
24 50 250 1
25 50 250 1.25
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Table 26: Run protocol of Orange Pure Il (50 ppm) - Peanut Hull

Dye Milk i
S.No. Concen{ration Concentration égzo(rr?ﬁ:; :t-)sorbar'l::_ ';rinsmlttzn-c;e
(ppm) (ppm) : : : '

1 50 50 3.327-2.380

2 50 50 2.380-2.362

3 50 50 2.362-0.600

4 50 50 0.600-0.425

5 50 50 <0.425

6 50 100 3.327-2.380

7 50 100 2.380-2.362

8 50 100 2.362-0.600

9 50 100 0.600-0.425

10 50 100 <0.425

11 50 150 3.327-2.380

12 50 150 2.380-2.362

13 50 150 2.362-0.600

14 50 150 0.600-0.425

15 50 150 <0.425

16 50 200 3.327-2.380

17 50 200 2.380-2.362

18 50 200 2.362-0.600

19 50 200 0.600-0.425

20 50 200 <0.425

21 50 250 3.327-2.380

22 50 250 2.380-2.362

23 50 250 2.362-0.600

24 50 250 0.600-0.425

25 50 250 <0.425
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Table 27: Run protocol of Orange Pure Il (50 ppm) - Banana Peel

Dye Milk Adsorbent | Absorbance | Transmittance
S.No. | Concentration | Concentration | Concentration
(ppm) (ppm) o) BT | AT | BT AT
1 50 50 0.25
2 50 50 0.5
3 50 50 0.75
4 50 50 1
5 50 50 1.25
6 50 100 0.25
7 50 100 0.5
8 50 100 0.75
9 50 100 1
10 50 100 1.25
11 50 150 0.25
12 50 150 0.5
13 50 150 0.75
14 50 150 1
15 50 150 1.25
16 50 200 0.25
17 50 200 0.5
18 50 200 0.75
19 50 200 1
20 50 200 1.25
21 50 250 0.25
22 50 250 0.5
23 50 250 0.75
24 50 250 1
25 50 250 1.25
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Table 28: Run protocol of Orange Pure Il (100 ppm) - Activated Carbon

Dye Milk Adsorbent | Absorbance | Transmittance
S.No. | Concentration | Concentration | Concentration
(ppm) (ppm) o) BT | AT | BT AT
1 100 50 0.25
2 100 50 0.5
3 100 50 0.75
4 100 50 1
5 100 50 1.25
6 100 100 0.25
7 100 100 0.5
8 100 100 0.75
9 100 100 1
10 100 100 1.25
11 100 150 0.25
12 100 150 0.5
13 100 150 0.75
14 100 150 1
15 100 150 1.25
16 100 200 0.25
17 100 200 0.5
18 100 200 0.75
19 100 200 1
20 100 200 1.25
21 100 250 0.25
22 100 250 0.5
23 100 250 0.75
24 100 250 1
25 100 250 1.25
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Table 29: Run protocol of Orange Pure Il (100 ppm) - Peanut Hull

Dye Milk i
S.No. Concen{ration Concentration égzo(rr?ﬁ:; ,I:t:orbar;:_ T;a_:smlttilf
(ppm) (ppm) : : ' '

1 100 50 3.327-2.380

2 100 50 2.380-2.362

3 100 50 2.362-0.600

4 100 50 0.600-0.425

5 100 50 <0.425

6 100 100 3.327-2.380

7 100 100 2.380-2.362

8 100 100 2.362-0.600

9 100 100 0.600-0.425

10 100 100 <0.425

11 100 150 3.327-2.380

12 100 150 2.380-2.362

13 100 150 2.362-0.600

14 100 150 0.600-0.425

15 100 150 <0.425

16 100 200 3.327-2.380

17 100 200 2.380-2.362

18 100 200 2.362-0.600

19 100 200 0.600-0.425

20 100 200 <0.425

21 100 250 3.327-2.380

22 100 250 2.380-2.362

23 100 250 2.362-0.600

24 100 250 0.600-0.425

25 100 250 <0.425
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Table 30: Run protocol of Orange Pure 11 (100 ppm) - Banana Peel

Dye Milk Adsorbent | Absorbance | Transmittance
S.No. | Concentration | Concentration | Concentration
(ppm) (ppm) o) BT | AT | BT AT
1 100 50 0.25
2 100 50 0.5
3 100 50 0.75
4 100 50 1
5 100 50 1.25
6 100 100 0.25
7 100 100 0.5
8 100 100 0.75
9 100 100 1
10 100 100 1.25
11 100 150 0.25
12 100 150 0.5
13 100 150 0.75
14 100 150 1
15 100 150 1.25
16 100 200 0.25
17 100 200 0.5
18 100 200 0.75
19 100 200 1
20 100 200 1.25
21 100 250 0.25
22 100 250 0.5
23 100 250 0.75
24 100 250 1
25 100 250 1.25
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Table 31: Run protocol of Orange Pure Il (150 ppm) - Activated Carbon

Dye Milk Adsorbent | Absorbance | Transmittance
S.No. | Concentration | Concentration | Concentration
(ppm) (ppm) o) BT | AT | BT AT
1 150 50 0.25
2 150 50 0.5
3 150 50 0.75
4 150 50 1
5 150 50 1.25
6 150 100 0.25
7 150 100 0.5
8 150 100 0.75
9 150 100 1
10 150 100 1.25
11 150 150 0.25
12 150 150 0.5
13 150 150 0.75
14 150 150 1
15 150 150 1.25
16 150 200 0.25
17 150 200 0.5
18 150 200 0.75
19 150 200 1
20 150 200 1.25
21 150 250 0.25
22 150 250 0.5
23 150 250 0.75
24 150 250 1
25 150 250 1.25
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Table 32: Run protocol of Orange Pure Il (150 ppm) - Peanut Hull

Dye Milk i
S.No. Concen{ration Concentration égzo(rr?ﬁ:; gb-ls:orba:c:_ T:_lltlsmltti??re
(ppm) (ppm) : : : '

1 150 50 3.327-2.380

2 150 50 2.380-2.362

3 150 50 2.362-0.600

4 150 50 0.600-0.425

5 150 50 <0.425

6 150 100 3.327-2.380

7 150 100 2.380-2.362

8 150 100 2.362-0.600

9 150 100 0.600-0.425

10 150 100 <0.425

11 150 150 3.327-2.380

12 150 150 2.380-2.362

13 150 150 2.362-0.600

14 150 150 0.600-0.425

15 150 150 <0.425

16 150 200 3.327-2.380

17 150 200 2.380-2.362

18 150 200 2.362-0.600

19 150 200 0.600-0.425

20 150 200 <0.425

21 150 250 3.327-2.380

22 150 250 2.380-2.362

23 150 250 2.362-0.600

24 150 250 0.600-0.425

25 150 250 <0.425
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Table 33: Run protocol of Orange Pure Il (150 ppm) - Banana Peel

Dye Milk Adsorbent | Absorbance | Transmittance
S.No. | Concentration | Concentration | Concentration
(ppm) (ppm) o) BT | AT | BT AT
1 150 50 0.25
2 150 50 0.5
3 150 50 0.75
4 150 50 1
5 150 50 1.25
6 150 100 0.25
7 150 100 0.5
8 150 100 0.75
9 150 100 1
10 150 100 1.25
11 150 150 0.25
12 150 150 0.5
13 150 150 0.75
14 150 150 1
15 150 150 1.25
16 150 200 0.25
17 150 200 0.5
18 150 200 0.75
19 150 200 1
20 150 200 1.25
21 150 250 0.25
22 150 250 0.5
23 150 250 0.75
24 150 250 1
25 150 250 1.25
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Table 34: Run protocol of Orange Pure Il (200 ppm) - Activated Carbon

Dye Milk Adsorbent | Absorbance | Transmittance
S.No. | Concentration | Concentration | Concentration
(ppm) (ppm) o) BT | AT | BT AT
1 200 50 0.25
2 200 50 0.5
3 200 50 0.75
4 200 50 1
5 200 50 1.25
6 200 100 0.25
7 200 100 0.5
8 200 100 0.75
9 200 100 1
10 200 100 1.25
11 200 150 0.25
12 200 150 0.5
13 200 150 0.75
14 200 150 1
15 200 150 1.25
16 200 200 0.25
17 200 200 0.5
18 200 200 0.75
19 200 200 1
20 200 200 1.25
21 200 250 0.25
22 200 250 0.5
23 200 250 0.75
24 200 250 1
25 200 250 1.25
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Table 35: Run protocol of Orange Pure Il (200 ppm) - Peanut Hull

Dye Milk i
S.No. Concen{ration Concentration égzo(rr?ﬁ:; :t-)rsorba;c:_ ';rinsmlttinf:re
(ppm) (ppm) : : : '

1 200 50 3.327-2.380

2 200 50 2.380-2.362

3 200 50 2.362-0.600

4 200 50 0.600-0.425

5 200 50 <0.425

6 200 100 3.327-2.380

7 200 100 2.380-2.362

8 200 100 2.362-0.600

9 200 100 0.600-0.425

10 200 100 <0.425

11 200 150 3.327-2.380

12 200 150 2.380-2.362

13 200 150 2.362-0.600

14 200 150 0.600-0.425

15 200 150 <0.425

16 200 200 3.327-2.380

17 200 200 2.380-2.362

18 200 200 2.362-0.600

19 200 200 0.600-0.425

20 200 200 <0.425

21 200 250 3.327-2.380

22 200 250 2.380-2.362

23 200 250 2.362-0.600

24 200 250 0.600-0.425

25 200 250 <0.425
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Table 36: Run protocol of Orange Pure Il (200 ppm) - Banana Peel

Dye Milk Adsorbent | Absorbance | Transmittance
S.No. | Concentration | Concentration | Concentration
(ppm) (ppm) o) BT | AT | BT AT
1 200 50 0.25
2 200 50 0.5
3 200 50 0.75
4 200 50 1
5 200 50 1.25
6 200 100 0.25
7 200 100 0.5
8 200 100 0.75
9 200 100 1
10 200 100 1.25
11 200 150 0.25
12 200 150 0.5
13 200 150 0.75
14 200 150 1
15 200 150 1.25
16 200 200 0.25
17 200 200 0.5
18 200 200 0.75
19 200 200 1
20 200 200 1.25
21 200 250 0.25
22 200 250 0.5
23 200 250 0.75
24 200 250 1
25 200 250 1.25
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3.5. Procedure

The preparation of dye wastewater is started by preparing a mother sample of 1000
ppm of dye wastewater. 1gm of dye is weighed by using the weigh balance and it is mixed
in 1000 ml of water to prepare a mother sample of 1000 ppm of dye wastewater. In the
same process 1gm of milk powder is weighed and it is mixed with 2000ml of water to make
a solution 1000 ppm of milk wastewater. From the two mother samples of dye and milk
wastewater desire quantity of combined dye and milk wastewater is prepared. The
combined dye and milk wastewater thus obtained is measured for the absorbance and
transmittance values before treating it with adsorbents. The NPOC values were also
determined for the dye and milk wastewater using TOC analyzer. Once the absorbance,
transmittance and NPOC values before treatment are determined the dye and milk
combined wastewater of desired concentration is taken into sample bottles and then mixed
with measured quantity of the adsorbents into it. Then the sample bottles are placed on
mechanical shaker at an RPM of 100 for 1 minute and at an RPM of 30 for 30 minutes.
The sample bottles are allowed to settle over-night. Once the sample bottles are allowed to
settle then the wastewater is filtered using whatman 41 filter papers. Once the water is
filtered then absorbance and transmittance values are again calculated. The same procedure

is repeated for different dyes for their respective dye concentrations.
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CHAPTER IV
RESULTS AND DISCUSSIONS
The results of all runs (900) are presented in the appendix as follows:
1. Appendix A are the tables of all runs
2. Appendix B are the figures of all runs
The observations and results were tabulated to explain the behavior and performance of
three different adsorbents on different dye concentrations combined with different milk
wastewater concentration.
Here after, the absorbance and transmittance values were taken before and after
treatments may be referred as follows;
BT - Before treatment
AT - After Treatment
4.1. Rhodamine 6 G
Rhodamine 6 G got the highest transmittance value of 95.93 when treated with
activated carbon at its lowest concentration of 20 ppm and milk wastewater concentration
at 50 ppm. When Rhodamine 6 G is treated with peanut hull at a concentration of 20 ppm
and milk wastewater concentration of 50 ppm and achieved a transmittance value of 76.03.

At a concentration of 20 ppm of dye and 50 ppm of milk wastewater, the highest
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transmittance value of 84.07 is achieved when treated with banana peel powder. The

following table explains the various transmittance values for different dye concentrations

Rhodamine 6 G.

Table 37: Transmittance values for Rhodamine 6 G at different Concentrations

Dye Concentration Activated Carbon Peanut Hull Banana Peel
Low
20 ppm 95.93 76.03 84.07
Lower Medium
40 ppm 95.02 74.68 82.27
Upper Medium
60 ppm 93.76 71.89 79.72
High
80 ppm 92.89 69.68 75.81

Figure below is used to represent as a representation of subsequent bar graphs to view the

statistical relationship for the data that has been provided in the above table.
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Figure 1: Plot for Transmittance values of Rhodamine 6 G at different
Concentrations
For high concentration of Rhodamine 6 G dye the following table shows the NPOC

values that are calculated for different adsorbents used.

58



Table 38: NPOC values for Rhodamine 6 G at high concentration

Milk Wastewater Activated Carbon Peanut Hull Banana Peel

Concentration

3.36 7.36 5.21

_ 2.98 7.54 5.35

waewater 289 o 75

3.54 6.97 4.73

3.76 7.53 5.22

6.54 10.58 7.54

_ 6.37 10.47 7.53

\Watewgter 587 20 Tas

5.92 10.76 7.48

6.34 9.89 7.35

9.36 13.87 11.32

_ 8.76 13.65 11.54

Watewater 9.54 o 124

14.42 17.66 16.34

_ 14.43 16.86 15.89

Wostowater 13.89 1059 637

14.34 17.65 16.37

13.89 17.59 16.37

18.63 23.26 21.36

_ 17.69 23.37 21.22

Wostowater 18.63 22.59 Jied

18.45 22.93 21.54

18.54 23.31 20.97
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Figure below is used to represent the graph plotted for the NPOC values that are obtained
after the combined dye and milk wastewater treated with different adsorbents at

maximum concentration of dye.

NPOC in High concentration of Rhodamine 6 G with
increasing milk wastewater concentration.

25
20
15
10
5
0
50ppm Milk 100ppm Milk 150ppm Milk 200ppm Milk 250ppm Milk
wastewater Wastewater Wastewater Wastewater Wastewater

=@==/\ctivated Carbon Peanut Hul ==@==Banana Pee

Figure 2: NPOC values for Rhodamine 6 G at high concentration of dye.
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4.2. Acid Yellow

Acid Yellow got the highest transmittance value of 95.16 when treated with

activated carbon at its lowest concentration of 25 ppm and milk wastewater concentration

at 50 ppm. When Acid Yellow is treated with peanut hull at a concentration of 25 ppm and

milk wastewater concentration of 50 ppm and achieved a transmittance value of 72.86. At

a concentration of 25 ppm of dye and 50 ppm of milk wastewater, the highest transmittance

value of 83.86 is achieved when treated with banana peel powder. The following table

explains the various transmittance values for different dye concentrations of Acid Yellow.

Table 39: Transmittance values for Acid Yellow at different Concentrations

Dye Concentration Activated Carbon Peanut Hull Banana Peel
Low
25 ppm 95.16 72.86 83.86
Lower Medium
50 ppm 93.67 71.68 81.86
Upper Medium
75 ppm 92.89 68.71 80.75
High
100 ppm 91.58 65.76 78.89

61




Figure below is used to represent as a representation of subsequent bar graphs to view the

statistical relationship for the data that has been provided in the above table.
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Figure 3: Plot for Transmittance values of Acid Yellow at different Concentrations
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For high concentration of Acid Yellow dye, the following table shows the NPOC values
that are calculated for different adsorbents used.

Table 40: NPOC values for high concentration of Acid Yellow

Milk Waste\_/vater Activated Carbon Peanut Hull Banana Peel

Concentration

5.45 12.54 15.36

50 ppm Milk 5.48 12.68 15.29

i 4.96 12.12 14.96
wastewater

4.87 12.56 15.17

5.54 12.19 15.27

9.65 16.09 17.55

100 ppm Milk 8.76 16.25 17.49
i

Wastewater 9.54 15.86 17.06

8.89 15.91 17.65

9.54 16.08 17.54

12.37 19.41 20.35

150 Milk 12.41 19.27 20.23

ppm M 11.98 18.89 20.16
Wastewater

12.27 19.15 20.76

12.36 19.41 20.37

14.76 23.15 21.32

200 ppm Milk 15.21 23.17 20.91

ppm M 15.19 22.87 20.89
Wastewater

14.85 22.93 21.25

15.22 23.15 21.37

20.26 25.42 23.45

250 ppm Milk 2031 25.25 23.27

Ppm M1 19.89 2548 23 57
Wastewater

20.11 25.1 22 89

20.36 25.42 23.23
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Figure below is used to represent the graph plotted for the NPOC values that are obtained
after the combined dye and milk wastewater treated with different adsorbents at

maximum concentration of dye.

NPOC in High concentration of Acid Yellow with increasing
milk wastewater concentration.
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Figure 4: Plot for NPOC values of Acid yellow at high concentration
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4.3 Orange Pure 11

Orange Pure 11 got the highest transmittance value of 97.79 when treated with

activated carbon at its lowest concentration of 50 ppm and milk wastewater concentration

at 50 ppm. When Orange Pure 11 is treated with peanut hull at a concentration of 50 ppm

and milk wastewater concentration of 50 ppm it achieved a transmittance value of 71.78.

At a concentration of 50 ppm of dye and 50 ppm of milk wastewater, the highest

transmittance value of 87.96 is achieved when treated with banana peel powder. The

following table explains the various transmittance values for different dye concentrations

of Orange Pure II.

Table 41: Transmittance values for Orange Pure Il at different Concentrations

Dye Concentration Activated Carbon Peanut Hull Banana Peel
Low
50 ppm 97.79 71.78 87.96
Lower Medium
100 ppm 95.61 70.71 85.76
Upper Medium
150 ppm 95.89 68.96 83.84
High
200 ppm 92.89 64.89 79.84
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Figure below is used to represent as a representation of subsequent bar graphs to view the

statistical relationship for the data that has been provided in the above table.
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Figure 5: Plot for Transmittance values of orange pure Il at different Concentrations
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For high concentration of Orange Pure 11 dye, the following table shows the NPOC
values that are calculated for different adsorbents used.

Table 42: NPOC values for high concentration of Orange Pure Il after treatment

Milk Wastewater | A - ated Carbon Peanut Hull Banana Peel
Concentration

7.25 15.35 11.02

_ 7.16 15.01 10.75
6.92 15.23 11.26

7.11 15.71 11.57

9.85 17.89 15.77

_ 0.64 17.23 15.62
9.27 16.35 14.67

9.75 17.78 15.27

12.36 19.45 18.51

_ 11.87 19.69 17.52
12.87 19.35 18.36

12.54 19.57 18.75

15.47 22.36 23.21

_ 15.81 21.89 22.75
15.28 22.78 23.1

15.89 22.52 23.57

17.36 29.26 27.36

_ 17.58 29.01 27.95
18.45 29.54 26.89

18.54 29.32 27.98
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Figure below is used to represent the graph plotted for the NPOC values that are obtained
after the combined dye and milk wastewater treated with different adsorbents at

maximum concentration of dye.

NPOC in High concentration of Orange Pure Il with
increasing milk wastewater concentration.
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Figure 6: Plot for NPOC values of Orange Pure Il at high concentration
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4.4 Results of pH of Wastewater

The process of adsorption may be affected by the changes in pH concentrations. In
general, depending upon the characteristic of the dye the pH concentrations may be
changed. Depending upon the cationic or anionic dye adsorption pH varies. Here in this
thesis the pH values obtained for Rhodamine 6 G, Acid Yellow and Orange Pure Il are
(9.1,7.6,8.3), (7.1, 85, 6.9) and (5.2, 5.9, 4.7) when treated with activated carbon, peanut
hull and banana peel powder.
4.5 Results of Isotherms

The results of Isotherms are represented in the figures in Appendix B from B37

to B54.
Langmuir isotherm model fits best for Rhodamine 6 G at the optimum dosage of low-cost
adsorbents with linear equation: y = 433.43x + 0.0626 and Coefficient of determination R2

=0.9323.

Langmuir isotherm model fits best for Acid yellow at the optimum dosage of
low-cost adsorbents with linear equation: y = 276.41x + 0.0032 and Coefficient of

determination R2 = 0.9995.

Langmuir isotherm model fits best for Orange Pure 1l at the optimum dosage of
low-cost adsorbents with linear equation: y = 474.64x - 0.0204 and Coefficient of

determination R2 = 0.9977.

4.6 Effect of Parameters on Color Removal of Wastewater
There are different factors which are considered for this research work.
Absorbance and transmittance are the two main factors that represent the color removal

from the combined dye and milk wastewater. Higher transmittance and lower absorbance
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indicates the best removal of color. pH is considered as neutral for this research work. As
the experiments are carried out in the lab, temperature is considered as room temperature.

When NPOC is considered the maximum treatment values are achieved when minimum

NPOC values are obtained.
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CHAPTER V
CONCLUSIONS

5.1 Conclusions

Based on the research work | have conducted using three different kind of
adsorbents for treating the dye wastewater mixed with dairy wastewater, the following
conclusions are made.
1. Rhodamine 6 G got the highest transmittance of 96% when treated with powdered
activated carbon (PAC) at its lowest dye and milk waste concentrations respectively.
2. When treated with peanut hull and banana peel powder, the highest transmittance values
of 76% and 84% are achieved for the lowest concentrations of dye and milk wastewater
respectively.
3. Acid Yellow got the highest transmittance of 94% when treated with powdered activated
carbon (PAC) at its lowest dye and milk waste concentrations respectively.
4. When treated with peanut hull and banana peel powder, the highest transmittance values
of 72% and 81% are achieved for the lowest concentrations of acid yellow dye and milk
wastewater respectively.
5. Orange Pure Il got the highest transmittance of 97% when treated with powdered

activated carbon (PAC) at its lowest dye and milk waste concentrations respectively.
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6. When treated with peanut hull and banana peel powder, the highest transmittance values
of 70% and 89% are achieved for the lowest concentrations of orange pure Il dye and milk
wastewater respectively.

7. Banana peel powder gave better results when compared to that of peanut hull in removal
of color from dye and milk wastewater considering the results obtained by using powdered
activated carbon for adsorption as reference.

5.2 Engineering Applications

The combined two stage treatment consists of adsorption and microfiltration
which can be used effectively to remove color from different dye wastewaters. However,
cost effective analysis can be performed regarding microfiltration processes.

Limitation of microfiltration regarding wastewater flow must be considered.
5.3 Recommendations for Future Research

For the future research, different treatment techniques with different dyes using
different adsorbents can be carried out using this research as base. The results thus obtained
can be analyzed in obtaining the best low-cost method of treatment. The disposal
techniques for the adsorbents must be analyzed in order to provide a safer disposal of the

adsorbents that are obtained after treatment.
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APPENDIX A: Tables

Al. Rhodamine 6 G (20 ppm) - Activated Carbon

Milk
Concentration
(ppm) 50 PPM 100 PPM 150 ppm 200 ppm 250 ppm
Adsorbent
Concentration
(9) B.T |AT |B.T |AT |[BT |AT |BT |AT |BT |AT
0.25¢ 24.2 1946 |19.4 |90.3 |16.8 | 85.6 | 13.4 | 82.8 | 9.86 | 79.7
0.50g 24.7 1949 [19.9 |90.8 |17.0 | 85.9 | 13.7 | 83.1 | 10.3 |80.1
0.75¢ 25.3 953 [20.3 |91.3 |17.6 |86.4 | 14.3 | 83.4 | 10.5 | 805
1.00g 25.9 [ 956 [20.7 |91.7 | 179 |86.8 | 14.7 | 83.7 | 10.9 | 80.8
1.25g 26.0 {979 [21.1 | 939 |18.2 |89.2 |15.4 |85.9 |11.0 |83.0
A2. Rhodamine 6 G (20 ppm) - Peanut Hull
Milk
Concentration
(ppm) 50 ppm 100 ppm 150 ppm 200 ppm 250 ppm
Adsorbent
size (mm) BT | AT |BT|AT|BT|AT|BT|AT |BT|AT
3.327-2.380 | 242 | 743 |19.4 |705 |16.8 |63.7 | 13.4 | 61.8 | 9.86 | 52.7
2.380-2.362 |24.7 | 749 |19.9 |70.8 |17.0 |64.1 |13.7 | 62.1 | 10.3 | 53.0
2.362-0.600 | 253 |753 |20.3|71.0|17.6 |64.7 |14.3|62.6 |10.5 |53.3
0.600-0.425 | 259 |758 |20.7 |714 |17.9 |65.0 |14.7 | 62.9 | 10.9 | 53.6
<0.425 260 |78.0 [21.1|73.8|18.2|67.3 |154 |65.0 |11.0 559
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A3. Rhodamine 6 G (20 ppm) - Banana Peel

Milk
Concentration
(ppm) 50 ppm 100 ppm 150 ppm 200 ppm 250 ppm
Adsorbent
Concentration
(9) BT |AT|BT|AT|BT| AT BT | AT BT | AT
0.25¢ 242 1828|194 | 77.7 |16.8 | 72.3 | 13.48 |67.5 [9.86 |62.5
0.50g 247 183.1 199 |78.1 170|727 |13.75|67.9 |10.31|62.8
0.75¢ 2531834203785 |176 |73.0 |14.32|68.2 |10.58|63.1
1.00g 259 (838 |20.7 789|179 |73.3 | 14.72 | 68.6 |10.96 | 63.5
1.25¢ 26.0 {849 |21.1/80.0|18.2 756 |15.43|70.2 |11.06]|64.9
A4. Rhodamine 6 G (40 ppm) - Activated Carbon
Milk
Concentration
(ppm) 50 ppm 100 ppm 150 ppm 200 ppm | 250 ppm
Adsorbent
Concentration
(9) BT|AT| BT |AT| BT | AT |BT|AT |BT|AT
0.25¢ 23.4|193.7 | 1752 | 88.6 | 11.48 | 82.7 | 6.85|80.8 | 4.86 | 78.7
0509 23919391793 (888 1186|829 |7.1 |81.0|5.07 |79
0.75g 242 |1 94.2 |1 18.26 | 89.1 | 12.12|83.2 | 7.32|81.3 | 5.26 | 79.2
1.00g 24.7 | 94.6 | 18.69 | 89.5 | 12.46 | 83.5 | 7.65|81.6 | 555 | 79.5
1,25 25.0 | 95.0 | 18.98 [ 90.2 | 12.87 | 84.2 | 7.93 | 82.6 | 5.95 | 80.6
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A5. Rhodamine 6 G (40 ppm) - Peanut Hull

Milk
Concentratio
n (ppm) 50 ppm 100 ppm 150 ppm 200 ppm | 250 ppm
Adsorbent
size (mm) BT |AT| BT |AT|BT| AT |[BT| AT |BT | AT
3.327-2.380 (234 |728 175 |69.7|11.4|625 |6.8 586 [4.8 |56.6
2.380-2.362 (239 [73.0(|179 |69.9|11.8|628 |71 [588 |50 |56.8
2.362-0.600 (242 |733 182 |70.2|121|631 |73 [60.2 |52 |57.2
0.600-0.425 (247 |73.6 186 |70.7|124|635 |76 |[604 |55 |57.6
<0.425 25.0 | 746|189 |718|128|643 |79 |61.2 |59 |58.8
A6. Rhodamine 6 G (40 ppm) - Banana Peel
Milk
Concentratio
n (ppm) 50 ppm 100 ppm 150 ppm 200 ppm 250 ppm
Adsorbent
Concentratio
n () BT|AT|BT| AT |BT|AT|BT| AT | BT | AT
234 (80.7 | 175 |76.6 | 114 | 705 6.8 65.46 | 4.86 | 60.5
0.25g 5
0.50g 239 (809 179|769 | 118 |70.8 | 7.1 |65.72 | 5.07 | 60.9
242 (813|182 |77.2 | 121 |71.2 73 66.08 | 5.26 | 61.3
0.75g 2
24.7 | 816 | 186 | 775 | 124 | 716 76 66.45 | 5.55 | 61.6
1.00g 5
25.0 (822 |189 (784 | 128 | 72.3 79 67.36 | 5.95 | 62.5
1.25g 3

78




A7. Rhodamine 6 G (60 ppm) - Activated Carbon

Milk
Concentration
(ppm) 50 ppm 100 ppm 150 ppm | 200 ppm | 250 ppm
Adsorbent
Concentration
(9) BT | AT | BT | AT |BT|AT|BT|AT |BT| AT
0.25¢ 19.85|91.75 | 14.8 | 86.87 | 9.81 |815|4.9 | 796 |29 |775
0.50g 20.06 | 92.05 | 15 87.13 110.1(819|54 [799 |3.15|77.9
0.75g 20.35192.48 | 15.3 | 87.49 | 104|822 |5.6 |80.2 |3.57|78.3
1.00g 20.69 | 92.87 | 15.6 | 87.77 | 10.6 | 82.5|5.9 |80.6 | 3.85|78.6
1.25g 20.94 1 93.76 | 159 [88.72 |11 |83.7|6.1 |815 |41 |79.9
A8. Rhodamine 6 G (60 ppm) - Peanut Hull
Milk
Concentration
(ppm) 50 ppm 100 ppm 150 ppm 200 ppm 250 ppm
Adsorbent
size (mm) BT |AT|BT |AT|BT |AT|BT|AT [BT | AT
3.327-2.380 | 19.85|69.5|14.75|68.3|9.81 |60.4|4.92|56.5 2.9 |54.36
2.380-2.362 | 20.06 | 69.8 | 14.96 | 68.7 | 10.08 | 60.8 | 5.35 | 56.9 | 3.15 | 54.68
2.362-0.600 | 20.35|70.2 | 15.29 | 69.0 | 10.37 | 61.1 | 5.58 | 57.1 | 3.57 | 54.96
0.600-0.425 |20.69 | 70.5|15.58 | 69.5|10.6 |61.5|5.87|57.5 |3.85|55.35
<0.425 20.94 | 71.8 | 15.87 | 70.6 | 10.95 | 62.8 | 6.05 | 58.7 | 4.1 | 56.67
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A9. Rhodamine 6 G (60 ppm) - Banana Peel

Milk
Concentration
(ppm) 50 ppm 100 ppm 150 ppm 200 ppm 250 ppm
Adsorbent
Concentration
(9) BT |AT |BT |AT |BT |AT |BT |AT BT | AT
19.
0.25g 8 77.3 1147 | 745 | 9.8 69.4 {492 | 644 29 |595
20. | 7761149 | 748 | 100 |69.8 |5.35 |64.8 |3.15|59.9
0.50g 0
20. 17791152 | 751 | 103 | 702 | 558 | 65.0 | 3.57 | 60.2
0.75g 3
20. | 766|155 | 755 | 106 | 70.6 | 5.87 | 654 | 3.85 | 60.6
1.00g 6
20. 1797 |15.8 | 76.8 | 10.9 | 715 | 6.05 | 665 |41 |618
1.25g 9
A10. Rhodamine 6 G (80 ppm) - Activated Carbon
Milk
Concentratio
n (ppm) 50 ppm 100 ppm 150 ppm 200 ppm 250 ppm
Adsorbent
Concentratio
n(g) BT |AT|BT |AT |[BT|AT |BT |AT |BT |AT
0.25g 16.6 | 90.3|125 | 854 |87 | 805 |3.67 |784 |186 |745
0.50g 169 | 906|128 {858 |89 |809 |3.89 |787 |215 |74.8
0.75¢ 17.3 1911|135 | 86.3 |93 | 81.2 |4.47 |79.0 [236 |75.1
1.00g 176 | 915|13.8 | 866 |96 | 816 |4.78 |795 |257 |75.6
1.25g 179 [ 928|140 | 878 |99 |827 |493 |80.7 [281 |76.4
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All. Rhodamine 6 G (80 ppm) - Peanut Hull

Milk
Concentratio
n (ppm) 50 ppm 100 ppm 150 ppm 200 ppm 250 ppm
Adsorbent
size (mm) BT |AT |[BT |AT |B.T |AT BT |AT BT | AT
3.327-2.380 | 16.6 | 67.8 | 125 | 65.5|8.75|59.64 | 3.67 | 57.68 | 1.86 | 52.6
2.380-2.362 |16.9 | 68.0 |12.8 | 65.8 | 8.91 |59.96 | 3.89 |57.89 | 2.15 | 52.9
2.362-0.600 |17.3 |68.3 135 [66.2 |9.35|60.12 | 447 |58.26 | 2.36 | 53.1
0.600-0.425 |17.6 |68.5|13.8 | 66.6 | 9.67 | 60.54 | 4.78 | 58.58 | 2.57 | 53.5
<0.425 179 | 696 | 14.0 | 67.7 | 9.96 | 61.58 | 4.93 | 59.63 | 2.81 | 54.6
Al12. Rhodamine 6 G (80 ppm) - Banana Peel
Milk
Concentration
(ppm) 50 ppm 100 ppm 150 ppm 200 ppm 250 ppm
Adsorbent
Concentration
(9) BT |AT |B.T |AT |[BT |AT |BT|AT |BT|AT
0.25g 166 | 73.6 | 125 | 706 |87 | 665 |36 |61.4 |18 |584
0.50g 169 | 739|128 | 708 |89 |66.8 |3.8 |61.7 |21 |58.7
0.75g 173 | 743 | 135|712 |93 |673 |44 |620 |23 |59.1
1.00g 176 | 746 | 138 | 715 |96 |67.7 |47 |625 |25 |595
1.25¢ 179 | 758 | 140 | 727 |99 |689 |49 |63.6 |28 |60.7
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Al3. Acid Yellow (25 ppm) - Activated Carbon

Milk
Concentration
(ppm) 50 ppm 100 ppm 150 ppm | 200 ppm 250 ppm
Adsorbent
Concentration
(9) BT |[AT |BT |AT |BT|AT |[BT |AT BT [AT
0.25g 389 |93.7 [ 358 |90.8 |31.9|88.8 |26.8|85.6|23.8 |80.8
0.50g 39.3 [94.1 |36.1 |91.0 {32.1]89.1 |26.1|859 |24.0 |81.0
0.75g 39.7 [945 | 365 |91.3 [32.4[895 |26.4|86.2 |24.3 |81.3
1.00g 40.0 |94.8 | 36.9 |91.6 |32.7|89.9 |26.8|86.5|24.6 |81.6
1.25¢ 40.4 [ 97.1 |37.2 939 [33.0]92.0 [27.0|88.8|24.9 |83.8
Al4. Acid Yellow (25 ppm) - Peanut Hull
Milk
Concentration
(ppm) 50 ppm 100 ppm | 150 ppm 200 ppm 250 ppm
Adsorbent
size (mm) BT |AT |BT |AT |BT |AT |BT |AT |BT |AT
3.327-2.380 |38.9 |71.6|35.8|66.8|31.9|62.7 |26.8 |58.9 |23.8|54.8
2.380-2.362 |39.3|71.9|36.1|67.0|32.1|63.0|26.1|59.2 |24.0]55.0
2.362-0.600 |39.7 | 72.2|36.5|67.3 |32.4 |63.3 |26.4 |59.5 |24.3|55.3
0.600-0.425 | 40.0 | 72.5|36.9 | 67.6 | 32.7 | 63.6 | 26.8 | 59.8 | 24.6 | 55.6
<0.425 40.4 | 74.8 | 37.2|69.9 | 33.0 | 65.9 | 27.0 | 62.0 | 24.9 | 57.8
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A15. Acid Yellow (25 ppm) - Banana Peel

Milk

Concentration
(ppm) 50 ppm 100 ppm 150 ppm 200 ppm 250 ppm

Adsorbent

Concentration
(9) BT |[AT |[BT |AT |B.T |AT |BT |AT |BT |AT
0.259 389 [80.7|358 |77.9 319|727 (268|708 |23.8 |61.8
0.50g 39.3 1809|361 782 (321729 (261|710 |24.0 |62.0
0.759 39.7 |81.2 365 | 786 [ 324 |73.2 264|713 |24.3 |62.2
1.00g 40.0 | 815 |36.9 | 78.8 |32.7 | 735 |26.8 | 71.6 | 24.6 |625
1.25¢ 40.4 | 83.8 |37.2 |81.0 |33.0 (758 |27.0 | 73.8 | 249 |64.7

Al6. Acid Yellow (50 ppm) - Activated Carbon
Milk

Concentration
(ppm) 50 ppm 100 ppm 150 ppm 200 ppm 250 ppm

Adsorbent

Concentration
(9) BT |AT |BT |AT |BT |AT |BT |AT |BT |AT
0.25¢ 3791913 (328 | 865 (298 |834 | 249 |81.4 [19.9 | 794
0.50g 38.2 191.7 [ 33.0 | 86.9 [ 30.1 |83.8 | 25.1 |81.8 |20.2 | 79.8
0.75¢ 38.6 | 92.0 [ 33.5|87.2 | 30.5|84.0 | 255 |82.3 |20.5 |80.1
1.00g 38.9 1925 (33.7 | 87.6 [ 30.8 | 845 | 25.8 | 82.7 | 20.8 | 80.5
1.25g 40.3 | 93.6 | 34.1 |88.7 |31.2 | 858 |26.1 |83.6 |21.2 |81.8
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Al7. Acid Yellow (50 ppm) - Peanut Hull

Milk
Concentration
(ppm) 50 ppm 100 ppm 150 ppm 200 ppm 250 ppm
Adsorbent
size (mm) BT |AT |BT |[AT |B.T |AT |BT |AT |BT |AT
3.327-2.380 |[37.9 [69.4 | 328 |65.4 |29.8 |625 |249 |60.6 |19.9 | 585
2.380-2.362 |38.2 [69.8 | 33.0 |65.8 |30.1 |629 |25.1 |60.9 |20.2 |58.8
2.362-0.600 |38.6 |70.1 | 335 |66.2 |30.5 |63.2 | 255 |61.3 |20.7 |59.3
0.600-0.425 |38.9 | 705 |33.7 |66.6 | 30.8 |63.6 |25.8 |61.7 | 20.8 | 59.6
<0.425 40.3 | 716 | 34.1 |[67.7 | 312 |64.8 |26.1 |626 |21.2 |60.7
Al8. Acid Yellow (50 ppm) - Banana Peel
Milk
Concentration
(ppm) 50 ppm 100 ppm | 150 ppm | 200 ppm | 250 ppm
Adsorbent
Concentration
(9) BT |AT |BT|AT |BT|AT |BT|AT BT AT
0.25¢ 379 |795(328 (765 (298734249 |69.6|19.9]66.5
0.50g 38.2 [799(33.0(76.8|30.1|73.7|25.1|69.9]|20.2|66.8
0.75¢ 38.6 [80.2(335(77.1|305|74.1|255|70.3|205]67.2
1.00g 389 |805(33.7|77.6 |30.8|745|258|70.6|20.8|67.7
1.25g 40.35|81.8|34.1|788 |31.2|756|26.1|715|21.2|68.8
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A19. Acid Yellow (75 ppm) - Activated Carbon

Milk
Concentration
(ppm) 50 ppm 100 ppm 150 ppm 200 ppm 250 ppm
Adsorbent
Concentration
(9) B.T |AT |[BT |AT |B.T |AT |[BT |AT |B.T |AT
0.25¢ 34.8 190.3 [30.9 | 854 |28.7 | 823 229 | 805 |17.8 | 78.3
0.50g 35.1 {90.8 [31.3 |85.7 | 29.0 | 829 |[22.2 |80.9 | 18.1 | 78.7
0.75¢ 35,5 (91.3 316 [86.1 |29.4 |83.3 |225 |81.2|185 |79.0
1.00g 35.9 {915 (319 [ 86.6 |29.8 |83.8 228 |815 |18.8 |79.5
1.25g 36.2 | 92.8 | 32.2 | 87.5 |30.5|84.9 [23.0 |82.7 | 19.2 | 80.7
A20. Acid Yellow (75 ppm) - Peanut Hull
Milk
Concentration
(ppm) 50 ppm 100 ppm 150 ppm 200 ppm 250 ppm
Adsorbent
size (mm) BT |AT |BT |AT |BT |AT |BT |AT [BT |AT
3.327-2.380 |34.8 | 66.5 |30.9 | 62.3 |28.7 |60.4 | 229 |56.4 |17.8 |53.5
2.380-2.362 |35.1 [66.8 |31.3 |62.7 {29.0 |60.9 |22.2 |56.8 |18.1 |53.9
2.362-0.600 |35.5 [67.2 |31.6 |63.0 {294 |61.3 | 225 |57.3 |185 |54.4
0.600-0.425 |359 [67.6 | 319 |63.5 |29.8 |61.6 |22.8 |57.7 |18.8 |54.8
<0.425 36.2 | 68.7 | 32.2 | 64.8 |30.1 |62.6 | 23.0 [58.6 |19.2 |55.7
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A21. Acid Yellow (75 ppm) - Banana Peel

Milk

Concentration
(ppm) 50 ppm 100 ppm 150 ppm 200 ppm 250 ppm

Adsorbent

Concentration
(9) BT |AT |BT |AT |BT |AT |BT |AT |BT |AT
0.25¢ 348 | 785|309 | 753 |28.7 | 715|229 | 68.4 | 17.8 | 64.5
0.50g 35.1 (789 |31.3|757|29.0| 718|222 | 68.8 | 18.1 | 64.9
0.75¢ 355 (793|316 |76.2|29.4 | 723|225 | 69.1 | 185 | 65.2
1.00g 359 (796|319 |76.6|29.8| 725|228 | 69.6 | 18.8 | 65.7
1.25¢ 36.2 [ 80.7|322|775|30.1|73.8|23.0| 70.5 | 19.2 | 66.8

A22. Acid Yellow (100 ppm) - Activated Carbon
Milk

Concentration
(ppm) 50 ppm 100 ppm 150 ppm 200 ppm 250 ppm

Adsorbent

Concentration
(9) BT |AT |BT |AT |BT |AT |BT |[AT BT |AT
0.25¢ 31.8 [ 89.6 | 29.8 | 84.56 | 24.7 | 81.4 | 20.89 | 79.2 | 16.8 | 77.58
0.50g 32.1 189.9 (30.1 | 84.89 |23.0 |[81.8|21.24|79.6 | 17.0 | 77.89
0.75¢ 32.5190.2 [ 30.5 | 85.36 | 23.4 | 82.3 | 21.57 | 80.0 | 17.4 | 78.34
1.00g 32.8 | 90.6 | 30.8 | 85.78 | 23.7 | 82.7 | 21.96 | 80.5 | 17.7 | 78.65
1.25¢ 33.2 1915 (31.1 | 86.89 | 24.1 | 83.8 |22.34|81.7 | 18.1 | 79.83
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A23. Acid Yellow (100 ppm) - Peanut Hull

Milk
Concentration
(ppm) 50 ppm 100 ppm 150 ppm 200 ppm 250 ppm

Adsorbent
size (mm) B.T AT |[BT |AT |B.T |AT |B.T |AT |BT | AT

3.327-2.380 | 318 |63.5|29.8 |60.3 |24.7 | 56.5|20.8 | 53.5 | 16.8 | 50.6

2.380-2.362 |32.1 |63.8|30.1|60.7|23.0|56.9|21.2 |53.8|17.0 |50.9

2.362-0.600 |325 |64.1 305 |61.2|23.4 |57.3|215 |54.2|174 |513

0.600-0.425 | 328 |645|30.8|61.7 |23.7 |57.8 219 |54.6 | 17.7 | 51.8

<0.425 33.2 | 657|311 628 |24.1 |58.6 223|557 |18.1 |52.9

A24. Acid Yellow (100 ppm) - Banana Peel

Milk

Concentratio

n (ppm) 50 ppm 100 ppm 150 ppm 200 ppm 250 ppm
Adsorbent

Concentratio
n(g) BT |AT BT AT |BT |AT |BT |AT BT |AT
0.25g 31.8 |765|298 |724 | 247 706|208 |685|16.8 | 62.5
0.50g 321 |768|30.1 |728 |23.0|71.0|21.2 |68.8|17.0 |62.9
0.75g 325 | 773|305 |734 |234 714|215 |69.2|17.4 |63.4
1.00g 328 | 777|308 |73.8 |23.7|718 (219 |69.7|17.7 | 63.8
1.25¢ 33.2 | 788|311 |747 | 241|727 (223 |70.8|18.1 |64.9
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A25. Orange Pure 11 (50 ppm) - Activated Carbon

Milk
Concentration
(ppm) 50 ppm 100 ppm 150 ppm 200 ppm 250 ppm
Adsorbent
Concentration
(9) B.T |AT |BT |AT |BT |AT |[BT |AT |BT |AT
0.25g 478 | 958 | 447 | 92.7 | 40.8 [ 90.7 [ 35.8 [ 88.8 [ 319 |84.8
0.50g 48.0 1 96.0 | 449 [ 929 |41.0 | 909 |36.1 |89.0 |32.2 |85.0
0.75g 48.3 1 96.2 | 45.2 [ 93.1 |41.3 [91.2 [36.4 [89.3 |325 |85.2
1.00g 486 | 965 | 455 | 934 |415 | 915 |36.7 | 89.6 |32.8 | 855
1.25g 48.8 | 97.7 | 458 | 95.7 | 41.8 [ 93.8 [36.9 [91.8 |33.0 |87.7

A26. Orange Pure 11 (50 ppm) - Peanut Hull

Milk
Concentration
(ppm) 50 ppm 100 ppm 150 ppm 200 ppm 250 ppm

Adsorbent
size (mm) BT |AT |BT |AT |[BT |AT |BT |AT |BT |AT

3.327-2.380 | 47.8 | 69.7 | 44.7 | 64.8 | 40.8 | 60.8 | 35.8 | 56.7 | 31.9 | 48.8

2.380-2.362 | 48.0 1 69.9 | 449 |65.1 |41.0 | 61.0 |36.1 |56.9 |32.2 | 49.0

2.362-0.600 |48.3 | 70.1 |45.2 | 654 |41.3 |61.3 |36.4 |57.1 | 325 |49.2

0.600-0.425 |48.6 | 70.4 | 455 |65.6 | 415 | 61.6 |36.7 |57.4 | 32.8 | 49.5

<0.425 48.8 | 71.7 | 45.8 | 67.9 | 41.8 | 63.8 | 36.9 |59.7 | 33.0 | 51.8
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A27. Orange Pure Il (50 ppm) - Banana Peel

Milk

Concentration
(ppm) 50 ppm 100 ppm 150 ppm 200 ppm 250 ppm

Adsorbent
Concentration
(9) B.T |AT BT |AT |BT |AT |[BT |AT |BT |AT
0.25g 47.8 | 85.9 | 44.7 | 80.8 | 40.8 | 78.8 | 35.8 | 72.9 | 319 | 67.8
0.50g 48.0 | 86.2 | 44.9 | 81.0 |41.0 | 79.0 | 36.1 | 73.1 | 32.2 | 68.0
0.75g 48.3 | 86.5 | 452 | 81.3 |41.3 |79.2 |36.4 | 73.3 | 325 | 68.2
1.00g 48.6 | 86.7 | 455 | 815 415|794 | 36.7 | 73.6 | 32.8 | 68.5
1.25¢ 48.8 | 87.9 | 45.8 | 83.7 | 41.8 | 81.6 | 36.9 | 75.8 | 33.0 | 70.7
A28. Orange Pure 11 (100 ppm) - Activated Carbon

Milk

Concentration
(ppm) 50 ppm 100 ppm 150 ppm 200 ppm 250 ppm

Adsorbent
Concentration
(9) BT |AT |BT |AT |BT |AT |[BT |AT |[BT |AT

0.25g 44.8 | 93.6 | 40.7 | 91.5 | 37.8 [ 89.6 | 31.8 | 86.5 | 26.7 | 82.5
0.50g 45.0 {93.941.0 | 91.9 |38.1(90.0 |32.1 [86.9|27.0|83.0
0.75g 453 194.2|41.3 | 923 |38.4(90.3 |325 (87.2|275]83.3
1.00g 45.7 | 945|418 | 92.7 | 38.8 (90.8 | 32.9 [87.6 | 27.8 | 83.8
1.25¢ 46.1 | 95.6 | 42.3 | 93.6 | 39.4 [ 91.8 | 33.3 [88.7 | 28.1 | 84.6
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A29. Orange Pure 11 (100 ppm) - Peanut Hull

Milk
Concentration
(ppm) 50 ppm 100 ppm 150 ppm 200 ppm 250 ppm
Adsorbent
size (mm) BT |AT|BT |AT |BT |AT |BT |AT |BT |AT
3.327-2.380 |44.8 | 68.5|40.7 | 63.3 |37.8 |60.4 |31.8 |58.4 |26.7 | 545
2.380-2.362 |45.0 [68.9|41.0 | 63.8 |38.1|60.7 |32.1|58.8 |27.8 |54.9
2.362-0.600 |45.3 [69.3|41.3 |64.1 |38.4 |61.2 |325|59.2|27.5 |55.3
0.600-0.425 |45.7 {69.8 |41.8 |64.5 |38.8 |61.7 |329 |59.6 |27.8 | 55.8
<0.425 46.1 | 70.7 | 42.3 | 65.7 | 39.4 | 62.8 |33.3 | 60.7 | 28.1 | 56.7
A30. Orange Pure 11 (100 ppm) - Banana Peel
Milk
Concentration
(ppm) 50 ppm 100 ppm 150 ppm 200 ppm 250 ppm
Adsorbent
Concentration
(9) BT |AT |BT |AT |BT |AT |BT |AT |BT |[AT
0.25¢ 448 1835 |40.7 | 795 378 | 764 |31.8 |71.4 | 26.7 | 66.5
0.50g 45.0 [ 839 [41.0 | 79.8 |38.1 | 76.8 |32.1 |71.7 |27.0 |66.8
0.75¢ 453 1842 |41.3 |180.3 1384 |77.3 | 325 | 722 |275 |67.3
1.00g 457 846 |41.8 | 80.6 |38.8 | 77.7 | 329 | 725 |27.8 |67.8
1.25g 46.1 | 85.7 | 42.3 |81.7 |39.4 | 79.8 | 33.3 | 73.6 | 28.1 |68.7
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A31. Orange Pure 11 (150 ppm) - Activated Carbon

Milk
Concentration
(ppm) 50 ppm 100 ppm | 150 ppm | 200 ppm | 250 ppm
Adsorbent
Concentration
(9) BT |AT|BT|AT |BT |AT|BT |AT |BT|AT
0.259 42.7193.6 389|904 |34.8 |88.6|28.8 |854|24.8]|815
0.50g 43.0193.9]39.2|90.8|35.1{889|29.0 |858|25.0]81.8
0.759 43.3194.21395]91.3|354(89.4|29.4 |86.2|254 821
1.00g 43.8194.639.8|91.6|35.8|89.8|29.7 |86.6|25.7|82.6
1.25¢ 44.0195.8|40.1|92.7|36.2 | 90.7|30.0 | 87.8|26.1|83.7
A32. Orange Pure 11 (150 ppm) - Peanut Hull
Milk
Concentration
(ppm) 50 ppm 100 ppm 150 ppm 200 ppm 250 ppm
Adsorbent
size (mm) BT |[AT |[BT |AT |BT |AT |[BT |AT |BT |AT
3.327-2.380 | 42.7 | 65.5 |38.9 | 614 | 348 |58.4 | 28.8 |545 |24.8 |51.4
2.380-2.362 | 43.0 | 65.9 |39.2 | 61.7 | 35.1 |58.8 | 29.0 |54.9 | 25.0 | 51.8
2.362-0.600 |43.3 | 66.2 |39.5 |62.3 | 354 |59.3 |29.4 |55.3 | 254 |52.4
0.600-0.425 | 43.8 | 66.7 | 39.8 | 62.7 | 35.8 | 59.8 | 29.7 | 55.7 | 25.7 | 52.8
<0.425 44.0 | 68.9 | 40.1 | 63.8 | 36.2 | 60.9 | 30.0 | 56.8 | 26.1 | 53.9
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A33. Orange Pure 11 (150 ppm) - Banana Peel

Milk
Concentration
(ppm) 50 ppm 100 ppm 150 ppm 200 ppm 250 ppm
Adsorbent
Concentration
(9) B.T AT |BT |AT BT |AT |B.T [AT |BT |AT
0.25g 42,7 | 81.6 (38,9 |78.4 (348 |75.6 [ 28.8 |71.5 |24.8 | 685
0.50g 43.0 {819 [39.2 | 788 |35.1 (759 [29.0 |71.8 | 25.0 |68.8
0.75g 43.3 | 823 (395 [79.2 | 354 |76.4 | 294 |72.3 | 25.4 |69.1
1.00g 43.8 | 82.6 [39.8 |79.6 |35.8 |76.7 |29.7 |72.6 | 25.7 | 69.5
1.25 44.0 | 83.8 [40.1 [80.7 |36.2 | 77.9 |30.0 | 73.8 | 26.1 | 70.8
A34. Orange Pure 11 (200 ppm) - Activated Carbon
Milk
Concentration
(ppm) 50 ppm 100 ppm | 150 ppm | 200 ppm | 250 ppm
Adsorbent
Concentration
(9) B.T |AT |BT |AT|BT|AT|BT|AT |BT AT
0.25g 38.890.3|357|885(31.8(86.4|24.8|84.5|20.7|795
0.50g 39.090.7|36.0[889(32.1(86.8|251|84.9|21.1|79.38
0.75g 39.4191.0|36.4(89.2(325|87.2|255|853|215|80.2
1.00g 39.891.5|36.8|89.6(329|87.6|258|85.7|21.8|80.6
1.25¢ 40.2192.8 | 37.790.8|33.9|88.8|26.8|86.7|228|81.8
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A35. Orange Pure 11 (200 ppm) - Peanut Hull

Milk
Concentratio
n (ppm) 50 ppm 100 ppm 150 ppm 200 ppm 250 ppm
Adsorbent
size (mm) B.T |AT (BT |AT |B.T |AT BT |AT |BT |AT
3.327-2.380 | 38.8 | 62,5 | 357 |60.4 |31.8 |545 |24.8 | 515 |20.7 |48.5
2.380-2.362 |39.0 | 62.8 | 36.0 |60.7 |32.1 |54.8 |25.1 |51.8 |21.1 |48.9
2.362-0.600 [39.4 |63.3 |36.4 |61.1 |325 |552 | 255 |523 |215 |49.3
0.600-0.425 |39.8 | 63.7 | 36.8 | 615|329 |558 |25.8 |52.7 |21.8 |49.7
<0.425 40.2 | 64.8 | 37.7 | 62.7 | 33.9 |56.9 |26.8 |53.8 |22.8 |50.8
A36. Orange Pure 11 (200 ppm) - Banana Peel
Milk
Concentration
(ppm) 50 ppm 100 ppm 150 ppm 200 ppm 250 ppm
Adsorbent
Concentration
(9) BT |AT |BT |AT|BT |AT |BT |AT |BT |[AT
0.25¢ 38.8 | 775|357 |714|318 |69.6 |24.8 |655 |20.7 | 605
0.50g 39.0 | 77.836.0 |718|321 |69.9 [251 |65.8 |21.1 |60.8
0.75¢ 39.4 | 783|364 |722|325|70.3 [255 |66.2 |215 |61.1
1.00g 39.8 | 78.636.8 |728|329 |70.8 |25.8 |66.7 |21.8 | 615
1.25¢ 40.2 | 79.8|37.7 |73.9|339 |71.8 |26.8 |67.8 |22.8 |62.7
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APPENDIX B: Figures

B1. Rhodamine 6 G (20 ppm) - Activated Carbon

Rhodamine 6 G 20 ppm - Activated Carbon
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B2. Rhodamine 6 G (20 ppm) - Peanut Hull

Rhodamine 6 G 20 ppm Vs Peanut Hull
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B3. Rhodamine 6 G (20 ppm) - Banana Peel

Rhodamine 6 G 20 ppm Vs Banana Peel
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B4. Rhodamine 6 G (40 ppm) - Activated Carbon

Rhodamine 6 G 40 ppm Vs Activated Carbon
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B5. Rhodamine 6 G (40 ppm) - Peanut Hull

Rhodamine 6 G 40 ppm Vs Peanut Hull
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B6. Rhodamine 6 G (40 ppm) - Banana Peel

Rhodamine 6 G 40 ppm Vs Banana Peel
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B7. Rhodamine 6 G (60 ppm) - Activated Carbon

Rhodamine 6 G 60 ppm Vs Activated Carbon
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B8. Rhodamine 6 G (60 ppm) - Peanut Hull

Rhodamine 6 G 40 ppm Vs Peanut Hull
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B9. Rhodamine 6 G (60 ppm) - Banana Peel

Rhodamine 6 G 40 ppm Vs Banana Peel
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B10. Rhodamine 6 G (80 ppm) - Activated Carbon

Rhodamine 6 G 80 ppm Vs Activated Carbon
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B11. Rhodamine 6 G (80 ppm) - Peanut Hull

Rhodamine 6 G 80 ppm Vs Peanut Hull
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B12. Rhodamine 6 G (80 ppm) - Banana Peel

Rhodamine 6 G 80 ppm Vs Banana Peel
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B13. Acid Yellow 11 (25 ppm) - Activated Carbon

Acid Yellow 25 ppm - Activated Carbon
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B14. Acid Yellow 11 (25 ppm) - Peanut Hull

Acid yellow 25 ppm - Peanut hull
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B15. Acid Yellow (25 ppm) - Banana Peel

Acid Yellow 25 ppm - Banana peel
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B16. Acid Yellow (50 ppm) - Activated Carbon

Acid Yellow 50 ppm - Activated Carbon
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B17. Acid Yellow (50 ppm) - Peanut Hull

Acid yellow 50 ppm - Peanut hull
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B18. Acid Yellow (50 ppm) - Banana Peel

Acid Yellow 50 ppm - Banana peel
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B19. Acid Yellow (75 ppm) - Activated Carbon

Acid Yellow 75 ppm - Activated Carbon

80
70
60
50
40
30
20
o N1
B.T AT B.T AT B.T AT B.T AT B.T AT

50PPM 100PPM 150PPM 200PPM 250PPM

o

m0.25g m050g W0.75g W1.00g © 1.25g

B20. Acid Yellow (75 ppm) - Peanut Hull

Acid yellow 75 ppm - Peanut hull
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B21. Acid Yellow (75 ppm) - Banana Peel

Acid Yellow 75 ppm - Banana peel
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B22. Acid Yellow (100 ppm) - Activated Carbon

Acid Yellow 100 ppm - Activated Carbon
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B23. Acid Yellow (100 ppm) - Peanut Hull

Acid yellow 100 ppm - Peanut hull
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B24. Acid Yellow (100 ppm) - Banana Peel

Acid Yellow 100 ppm - Banana peel
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B25. Orange Pure 11 (50 ppm) - Activated Carbon

Orange Pure Il (50 ppm) - Activated Carbon
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B26. Orange Pure Il (50 ppm) - Peanut Hull

Orange Pure Il (50 ppm) - Peanut Hull
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B27. Orange Pure Il (50 ppm) - Banana Peel

Orange Pure-Il (50 ppm) - Banana peel
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B28. Orange Pure 11 (100 ppm) - Activated Carbon

OP-I1 100 ppm - Activated Carbon
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B29. Orange Pure 11 (100 ppm) - Peanut Hull

OP-I1 100 ppm - Peanut Hull
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B30. Orange Pure 11 (100 ppm) - Banana Peel

OP-11 100 ppm - Banana peel
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B31. Orange Pure 11 (150 ppm) - Activated Carbon

OP-II1 150 ppm - Activated Carbon
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B32. Orange Pure 11 (150 ppm) - Peanut Hull

OP-II 150 ppm - Peanut Hull
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B33. Orange Pure 11 (150 ppm) - Banana Peel

OP-II 150 ppm - Banana peel
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B34. Orange Pure 11 (200 ppm) - Activated Carbon

OP-I1 200 ppm - Activated Carbon
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B35. Orange Pure 11 (200 ppm) - Peanut Hull

OP-I1 200 ppm - Peanut Hull
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B36. Orange Pure 11 (200 ppm) - Banana Peel

OP-I1 200 ppm - Banana peel
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B37. Rhodamine 6 G — Activated Carbon — Langmuir Isotherm

Rhodamine 6 G- Activated Carbon Langumier
Isotherm
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B38. Rhodamine 6 G — Activated Carbon — Freundlich Isotherm
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B39. Rhodamine 6 G — Peanut Hull — Langmuir Isotherm

Rhodamine 6 G- Peanut Hull
Langumier Isotherm
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B40. Rhodamine 6 G — Peanut Hull — Freundlich Isotherm
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B41. Rhodamine 6 G — Banana Peel — Langmuir Isotherm

Rhodamine 6 G- Banana Peel
Langumier Isotherm
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B42. Rhodamine 6 G — Banana Peel — Freundlich Isotherm

Rhodamine 6 G - Banana Peel
Freundlich Isotherm
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B43. Acid Yellow — Activated Carbon — Langmuir Isotherm

Acid Yellow - Activated Carbon
Langumier Isotherm
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B44. Acid Yellow — Activated Carbon — Freundlich Isotherm
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B45. Acid Yellow — Peanut Hull — Langmuir Isotherm
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B46. Acid Yellow — Peanut Hull — Freundlich Isotherm
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B47. Acid Yellow — Banana Peel — Langmuir Isotherm
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B48. Acid Yellow — Banana Peel — Freundlich Isotherm
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B49. Orange Pure Il — Activated Carbon — Langmuir Isotherm
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B50. Orange Pure Il — Activated Carbon — Freundlich Isotherm
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B51. Orange Pure Il — Peanut Hull — Langmuir Isotherm

Orange Pure Il - Peanut Hull
Langumier Isotherm
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B52. Orange Pure Il — Peanut Hull — Freundlich Isotherm
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B53. Orange Pure Il — Banana Peel — Langmuir Isotherm
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B54. Orange Pure Il — Banana Peel — Freundlich Isotherm
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B55. Effect of pH on combined Dye and Milk wastewater with varying adsorbents at

optimum dosage
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