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YO FAe] A= dF= Sl B FAREAY S Skl Ayskalth Eosin Yel| gk @] 5258
pH el oJaf A 7§Ad=Iglew], pH=304 2755 10 mg/Le] 99%%5 AAS = ISIe) 314 24
F= Tl RS 77 A eosin YO FHF W= 293~333K Wi 9lef A Freundlich2jo] 2 285
ook FHRGeA o2 e FrhE kel Bk ZH7) 19.56~134.62, 0.442~ 0.6780]9)ch. 1 gZ52] 2-:%4
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otk w3t Fiol7k F7H] wet vbARKE F7ksgT, SR Aol nlse opde bl

FA] oA Y, ST F2, A8 F4 F4 24

Abstract : Eosin Y is used a colorant and dye but eosin Y is harmful toxic substance. In this study, the adsorption
characteristics of granular activated carbon have been investigated for the adsorption of eosin dye dissolved in
water. The effects of initial dye concentration, contact time, pH and temperature on adsorption of eosin by a fixed
amount of activated carbon have been studied in batch adsorber and fixed bed. The adsorptivity of activated
carbon for eosin Y were largely improved by pH control. When the pH was 3 in the sample, the eosin Y could be
removed 99% of initial concentration (10 mg/L). The adsorption equilibrium data are successfully fitted to the
Freundlich isotherm equation in the temperature range from 293 to 333 K. The estimated values of k and 4 are
19.56-134.62, 0.442-0.678, respectively. The effects of the operation conditions of the fixed bed on the
breakthrough curve were investigated. When the inlet eosin Y concentration is increased from 10 to 30 mg/L, the
corresponding adsorption breaktime appears to decrease from 470 to 268 min at bed height of 3 cm and a constant
flow rate of 2 g/min. When the initial eosin Y flow rate is increased from 1 to 3 g/min, the corresponding
adsorption breaktime appears to decrease from 272 to 140 min at bed height of 3 cm and inlet concentration of
10mg/L. Also, breaktime increased with increasing bed height at flow rate of 2 g/min and inlet concentration of 10
mg/L. And length of adsorption zone showed similar patterns.
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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’/g 1,520
Density(at 25C) (g/mL) 0.48~0.55
Iodine adsorption value mg/g 1,000
Methylene blue adsorption value mL/g 180
Ash % <10
Hardness % 90 min

Table 2. Physical properties of eosin Y

Properties Value
IUPAC name

Appearance

2,4,5,7-Tetrabromofluorescein

Red brown solid or powder
C0HgOsNa,Bryg
691.86 g/mol

Molecular formular

Molecular weight

Melting Point 573K
Maximum wave length 520nm
CAS number 17372-87-1
Merck index number 3554

3o 7 A3 8~30 mesh (HFU7 1.638 mm) 712 YAF
BYROA ABolct. ATl ALgsh] Holl w52 53] A2
T AZ710l|lA 378 + 1Ko 12413 7AZ3lo] AFgslelon,
Aol AFgE &gRke] E8% 5A4E Table 1o eIt

2.2. Eosin Y

Eosin Y+= SamchunAte] SHA|okS ARSI 01, o5 ©]
g310] 10 mg/Le] gollS A %3k the- 3ol ARg-sllth Fosine
Y= Figure 16 YERd vke} 240] CoHeOsNagBry o] #-214]&
Zhes She R APERRSEERE ARl YEFHIH Add
Red 87, Eosin Yellowish, Bromoeosine, Tetrabromofluorescein
GORE B, oML H: AT 1 AT FEe
H7h0g win) glom PHo] slo] %4 FYS Wk A
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$HIL, E SFARY AL B G Aoko R AHgHT

Figure 1. Molecular structure of eosin Y.
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Figure 2. Effect of activated carbon doses for adsorption of
eosin Y.
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Figure 3. Effect of pH on uptake of eosin by granular
activated carbon at 293 K.
(initial concentration=10 mg/L, GAC=100 mg).
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Table 3. Freundlich parameters of eosin Y adsorption by activated carbon

281

Freundlich parameters 293 K 303 K 313 K 323 K 333 K
K(mg/g)(L/mg)” 19.56 29.70 60.22 96.89 134.62
yés 0.496 0.442 0.477 0.678 0.676
r 0.996 0.996 0.995 0.974 0.970
Wl Zlo] Figure 6|9, A8 A7} gho =2 FE X535 7He| 9 Table 4. Break times and the lengths of adsorption zones
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Figure 6. Adsorption isotherms of eosin Y at different
temperatures. (initial concentration=10 mg/L,
GAC=100 mg, pH=3).
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