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Abstract

The adsorption ability of dyes on chitin, a natural polymer was investigated for decolorization of dye
wastewater. Chitin was manufactured in lab by decalcification in dilute aqueous HCl solution and
deproteination in dilute aqueous NaOH solution with shrimp shells. Absorbance of residue solution of
dyebaths after dye adsorptions of chitin were measured in varieties of dye concentration and dipping
perieds. Four kinds of dyestuffs were used, C1.Acid Blue 29, C1Direct Blue 6, Cl1Reactive Orange 12 and
ClBasic Red 18,

When chtin 1g was dipped in 0.05% of dyebath with stircing, maximum adsorption ratio of each kind
of dyes was exhibited as 91.6% for ClAcid Blue 29, 95% for ClDirect Blue 6, 58.2% for CIlReactive
Orange 13 and 75.8% for Cl.Basic Red 18. It shows that chitin has better adsorption abilities of ionic dyes
of acid, direct and basic dye than non—ionic reactive dye. And chitin has better adsorption abilities of
anionic acid and direct dyes than cationic basic dye because of the presence of unitrogen atoms, Al Kinds
of dyestuffs used showed speedy absorption effects by chitin, so chitin can absorb much amount of dyes
in 5 mimutes reach to equilibrium of adsorption in 2 hours after dipping. Basic dye was absorbed the
most speedily in 5 minutes, although maximum adsorption ratio is not high. That reason can be thought
that chitin surface is essentially negatively charged due to polar funtional groups.
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Table 1. Maximum Wavelength of the Dyes in
UV—VIS Spectra

C. L No. of Dyes Used | A Chemical Class
C. L Acad Biue 29 588nm | Anionic Disazo
C. I Direct Blue 6 584nm | Anionic Disazo

Cl. Reactive Orange 13| 420nm | Moncazo
C. 1. Basic Red 18 486nm | Cationic Monoazo

Table 2. Dye Absorption Resulis of Chitin in
CLAcid Blue 29 Dyebath

N Absorbence  [Dye Abscrptim Rariol%)
Yo man 001% 003% 005% | 0.01% 0.03% 005%
0 16737 50210 83684 0 0 0
5 0.6526 30296 34950 61 397 522
10 04839 18875 3.2209 71 623 616
20 0.3678 07092 2.1972 78 86 YEY
40 03403 06432 1.7663 80 873 788
60 03288 06111 15342 80 877 816
90 02990 06164 12620 82 87.7 85
120 03158 02951 1.0299 81 94 87.6
240 | 02805 03517 08705 83 93 89.6
480 02707 03201 0.7999 84 937 904
720 | 03192 02555 0.8080 81 B S04
1080 | 03886 03879 08021 77 923 90.4
1440 | 03077 05444 07084 82 89 916
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Fig. 1. Absorbence of CLAcid Blue 29 dvebath after
Dye—absorption by Chitin
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Fig. 2, The Amount of Dye Absorbed by Chitin ‘in
ClLAcid Blue 29 Dyebath
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Table 3. Dye Absorption Results of Chitin ig in CL
Direct Biue 6 Dyebat!.

Ihe Ciaen

o Absorbence Abeorption Ratiof %)
e 001%  003% 005% | 001% 003% 005%
0 13830 47670 7.9450 0 0 0
5 0.6057 27697 38925 62 42 498
10 03807 20837 38796 76 563 512

20 | 02920 104872 29988 | 82 78 622

40 | 01547 08077 19075 90 81 76
60 0.1542 08535 21606 | 80 82 728
980 01355 05548 1.2767 91 883 84
120} 02431 03307 08636 | 85 93 892
240 | 03050 .0.3532 05242 81 R7 934

480 | 0.2774 03160 0.3994 83 93.3 %
720 | 01468 03159 04221 91 B3 946
1080 {01835 04174 04444 88 913 944
1440 | 03210 04880 05538 | 80 837 93
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Fig. 3, Absorbence of ClDirect Blue 6 dvebath after
Dye—absorption by Chitin
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Fig, 4. The Amount of Dve Absorbed by Chitin ig
in Dyebath of ClDirect Blue 6
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Table 4, Absorption Results of Chitin in Dyehath of
C.lLReactive Crarge 13

g Absorbence Absorption Ratio(%)
e\ 001%  003% 005% | 001% 003% 005%
"o TW7m0 sa7mn jemn | o n n
5109934 35318 38146 | 42 317 558
10 | 08219 33952 37500 | 52 343 566
20 | 06413 31711 38382| 63 387 556
40 | 04600 28610 38618 | 73 447 54
60 | 03563 2523 39032 | 79 513 548
90 | 03303 24678 39032 | 77 523 548
120 | 03036 2246 39785| 81 567 538
20 | 03398 23453 38134 | 80 547 558
480 Loz 21m 38782 & 593 55
720 | 04783 18756 39304 | 73 637 544
1080 | 04750 17114 37816 72 67 562
1440 | 03237 24229 36089 | 81 533 582
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Fig. 6. The Amount of Dye Absorbed by Chitin 1g
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Table 5. Dye Absorption Results of Chitin in
C.LBasic Red 18 Dyebath

NG Absorbence Absorption Ratio(%)
rawm] 001%  0.03% 005% | 001% 003% 005%
0 1945 57734 96223 o 0 0
5 [03444 16549 34425| 82 713 642
10 | 03050 14951 30225| 8 74 6538
20 103196 13452 27568| 83 767 714
40 (03576 13092 27241 81 773 716
60 | 03444 12348 26771 8 787 722
90 | 03361 13195 2649 8 77 726
120 | 02579 11336 23696 | 8 803 754
240 103399 13200 25880 82 77 73
480 {02017 05116 23290 S0 9t 758
720 | 03892 07592 23803| 80 &7 752
1080 {03710 12039 24666| 81 79 744
1440 04633 06868 24450 | 76 88 746
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Chitin absorbed dyes
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