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Abstract

The adsorption characteristics of tartrazine by granular activated carbon were experimentaly investigated in the batch adsorber
and the packed column. The adsorptivity of activated carbon for tartrazine was largely improved by pH control, and 98 percent
of initial concentration could be removed at pH 3. It was estabilished that the adsorption equilibrium of tartrazine on granular
activated carbon was sucessfully fitted by Freundlich isotherm equation in the concentration range from 50 mg/L to 1,000
mg/L. The characteristics of breakthrough curve of activated carbon packed column, which depend on the design variables
such asinitial concentration, bed height, and flow rate, were studied.
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Table 1. Physical properties of granular activated carbon

Properties Unit Value
Particle size mesh 8 x 30
Average particle size mm 1.638
Specific surface area m?lg 1,520
Density (at 25°C) g/mL 0.48~0.55
lodine adsorption value mg/g 1,000
Methylene blue adsorption value mL/g 180
Ash % <10
Hardness % 90 Min.
2.2. Tartrazine
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Ci6HoNuNas0eS9] #442]-& ZE= benzene sodium sulfonate
39EE azod @Eolth. Food Yelow Nod4, FD & C
Yelow No.5, Acid Yelow 23 5225 Ed1 F2 g4
o] Agxaiet woold dlke P82 ARE-FTHBudavari,
1989). Tartrazine®] E/Jo tiste] Table 201 el T

A%

NaooC
Ne s NOsoma
N
o,

Fig. 1. Molecular structure of tartrazine (Budavari, 1989).
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Table 2. Physica properties of tartrazine (Budavari, 1989)
Properties Value
4,5-Dihydro-5-0x0-1-(4-sulfophenyl)

IUPAC name -4-[(4-sulfophenyl)azo]-1H-pyrazole-3-
carboxylic acid trisodium salt
Appearance Yellow solid or powder
Molecular formular CisHaN4NazOsS,
Molecular weight 534.3 g/mol
Water solubility at 21°C 118 g/L
Maximum wave length 427 £ 2 nm
CAS number 1934-21-0
Color index number 19140
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Fig. 2. Schematic diagram of fixed bed adsorption apparatus.
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Fig. 3. Effect of activated carbon doses for adsorption of

tartrazine.
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Fig. 4. Effect of agitation for adsorption of tartrazing(GAC
= 0.59).
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Fig. 5. Adsorption characteristics of tartrazine at pH 3~11
(initial concentration = 1,000 mg/L, GAC = 0.5 g).
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Fig. 6. Adsorption isotherms of tartrazine at pH 3 (initia
concentration = 1,000 mg/L, GAC = 0.5 g).
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Fig. 7. Effect of initid concentrations for breakthrough curve
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Fig. 8. Effect of packed heights for breakthrough curve of
tartrazine (Co = 1,000 mg/L, u = 1 cm*/min).
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Fig. 9. Effect of flow rates for breakthrough curve of tar-
trazine (Co = 1,000 mg/L, Z = 10 cm).
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