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Jutarat Kuandee 2013: The Utilization of Chitosan from Shrimp Shell and Commercial
Chitosan to Remove Dyes in Textile Wastewater from Doi Tung Development Project.
Master of Science (Environmental Science), Major Field: Environmental Science,
Department of Environmental Science. Thesis Advisor: Associate Professor

Kanita Tungkananuruk, M.Sc. 95 pages.

The objective of this research was to study the optimal conditions and efficiency of
chitosan from shrimp shell and commercial chitosan to remove dyes in textile synthetic
wastewater and real wastewater from Doi Tung development project by batch experiments and
real work application. The nine types of reactive dyes were 2% Yellow LS-R-01, 2% Yellow LS-
4G, 2% Orange LS-BR, 2% Red LS-B, 2% Blue LS-3R, 6% Super Black G, 4% Navy LS-G, 2%
Turquoise H-GN and 2% Br.Blue LS-G. Batch experiments were carried out for finding the dyes
removal optimum condition. The studied factors were chitosan dose (0.5-3.0 g.), pH (5-9),
shaking speed (0-200 rpm.), shaking time (0-120 min.), removal time (0-120 min.) and the
concentration of synthetic wastewater (0-50 mg/L). The results show that, chitosan from shrimp
shell and commercial chitosan gave the average efficiency of the removal of nine dyes at 99.22%
and 96.48% respectively under the optimal condition, which were chitosan dose 2 g., pH 7,
shaking speed 150 rpm., shaking time 60 min., removal time 60 min and the concentration of
synthetic wastewater 10 mg/L. Both adsorbents of dyes removal were conformed to the
Freundlich isotherm. For real work application experiment, the removal performance of dyes in
textile wastewater from Doi Tung Development Project with chitosan from shrimp shell and
commercial chitosan 73.93% and 68.69% respectively. In addition, the conductivity, turbidity,
total solids, total suspended soild, total dissolved solids, fat oil and grease, DO, BOD and COD

can be removed and decreased pH in wastewater from 9.3 to 8.5 by two types of chitosans.
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. Fosaznsmin

! laTaguainldonds TaTamuFanndisd
2% Yellow LS-R-01 93.27 79.23
2% Yellow LS-4G 93.64 78.80
2% Orange LS-BR 93.75 79.09
2% Red LS-B 93.05 90.34
2% Blue LS-3R 93.13 86.55
6% Super Black G 90.76 86.15
4% Navy LS-G 91.82 83.18
2% Turquoise H-GN 90.92 81.08
2% Br.Blue LS-G 90.79 79.96

a
Ny

92.35 82.71
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} Fosazmsmin

! laTaguainldonds laTamuFandisd
2% Yellow LS-R-01 93.27 79.23
2% Yellow LS-4G 93.64 78.80
2% Orange LS-BR 93.75 79.09
2% Red LS-B 93.05 90.34
2% Blue LS-3R 93.13 86.55
6% Super Black G 90.76 86.15
4% Navy LS-G 91.82 83.18
2% Turquoise H-GN 90.92 81.08
2% Br.Blue LS-G 90.79 79.96

DAY 92.35 82.71
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! laTaguainldonds laTamuFandisd
2% Yellow LS-R-01 98.31 83.14
2% Yellow LS-4G 98.60 82.09
2% Orange LS-BR 98.63 82.91
2% Red LS-B 98.60 92.62
2% Blue LS-3R 98.25 89.80
6% Super Black G 98.63 90.82
4% Navy LS-G 98.38 88.40
2% Turquoise H-GN 97.59 86.48
2% Br.Blue LS-G 97.66 86.51

DAY 98.30 86.97
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} Fosazmsmin

! laTaguainldonds laTamuFandisd
2% Yellow LS-R-01 98.35 87.94
2% Yellow LS-4G 98.76 87.34
2% Orange LS-BR 98.71 88.49
2% Red LS-B 98.63 96.18
2% Blue LS-3R 98.45 94.53
6% Super Black G 98.76 95.65
4% Navy LS-G 98.01 94.34
2% Turquoise H-GN 98.38 93.21
2% Br.Blue LS-G 97.87 92.97

DAY 98.44 92.30
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} Fosazmsmin

! laTaguainldonds laTamuFandisd
2% Yellow LS-R-01 98.83 88.49
2% Yellow LS-4G 98.43 88.20
2% Orange LS-BR 99.16 89.39
2% Red LS-B 98.75 95.01
2% Blue LS-3R 98.26 94.98
6% Super Black G 98.33 95.44
4% Navy LS-G 98.83 94.83
2% Turquoise H-GN 98.66 94.02
2% Br.Blue LS-G 98.14 93.65

DAY 98.60 92.67
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} Fosaznsmin

! laTaguainldonds laTawuFandiss
2% Yellow LS-R-01 98.97 93.59
2% Yellow LS-4G 98.85 92.69
2% Orange LS-BR 99.08 93.93
2% Red LS-B 99.23 98.04
2% Blue LS-3R 99.44 97.20
6% Super Black G 99.28 97.97
4% Navy LS-G 99.53 97.09
2% Turquoise H-GN 99.46 96.67
2% Br.Blue LS-G 99.09 96.83

A 99.22 96.00
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} Fosazmsmin

! laTaguainldonds laTamuFandisd
2% Yellow LS-R-01 98.97 93.31
2% Yellow LS-4G 98.85 93.89
2% Orange LS-BR 99.08 93.62
2% Red LS-B 99.23 97.49
2% Blue LS-3R 99.44 97.90
6% Super Black G 99.28 97.77
4% Navy LS-G 99.53 97.88
2% Turquoise H-GN 99.46 98.60
2% Br.Blue LS-G 99.09 97.85
Lﬂéﬂ 99.22 96.48
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SIEETRL
. C, C V(L) q 1/q 1/C log q log C
TaTaanu (a5y)
2.0 10 -0.181 0.05 0.255 3.929 -5.524 -0.594 0.000
2.0 20 -0.163 0.05 0.504 1.984 -6.138 -0.298 0.000
2.0 30 -0.090 0.05 0.752 1.329 -11.121 -0.124 0.000
2.0 40 0.110 0.05 0.997 1.003 9.111 -0.001 -0.960

2.0 50 0.419 0.05 1.240  0.807 2.397 0.093  -0.378
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Usum
. C, C V(L) q 1/q 1/C log q log C
laTaau (nSu)
2.0 10 -0.143 0.05 0.254 3.944 -7.015 -0.596 0.000
2.0 20 -0.046 0.05 0.501 1.995 -21.978 -0.300 0.000
2.0 30 0.217 0.05 0.745 1.343 4.617 -0.128 -0.663
2.0 40 0.628 0.05 0.984 1.016 1.593 -0.007 -0.202
2.0 50 1.078 0.05 1.223 0.818 0.937 0.087 0.033
- o w A "y o v A Y B Y A o ¢ Y
A1INNNUINN 10 ﬂﬂ?NﬁNWUﬁigﬂDWQiﬂﬂagﬂ'ﬁﬂﬁ]ﬂaﬂ@llW'liﬂﬂ“ﬁﬂﬁ\ﬂﬂi?gﬂﬂﬂﬂhlﬂiﬁ

A 9 a a d v 9 g
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] 2 2
A5 1% (AF9)

10
11
12
13
14
15
16

FooazMImIn
laTaguainildonds laTamuFandisd
98.47 94.21
98.10 93.69
97.48 95.48
95.01 94.42
88.08 90.52
86.27 88.41
78.56 82.37
76.56 78.65
75.33 75.52
71.12 68.81
66.34 61.80
57.56 52.33
62.24 56.65
58.36 47.74
59.60 49.55
57.58 49.52
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17
18
19
20
21
22
23
24
25
26
27
28
29

30

$oonzmsiiia
laTaguainldends laTasuFanrdiesd
60.31 4791
53.67 41.77
53.96 44.48
49.04 35.50
52.49 40.95
46.16 32.36
52.12 37.38
49.33 32.31
40.82 27.33
49.97 39.99
39.51 26.16
46.96 31.70
38.60 24.55
45.06 32.45
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. Fosazmsmin

! laTaguainildends laTasuFemdisd
2% Yellow LS-R-01 55.99 45.93
2% Yellow LS-4G 56.56 55.77
2% Orange LS-BR 57.81 54.08
2% Red LS-B 74.32 72.86
2% Blue LS-3R 83.13 78.88
6% Super Black G 79.41 75.40
4% Navy LS-G 84.92 68.78
2% Turquoise H-GN 86.01 83.38
2% Br.Blue LS-G 87.17 83.09

A 73.93 68.69
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