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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 & 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 257C) (g/mlL) 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
[UPAC name
Appearance

2,4,5,7-Tetrabromofluorescein

Red brown solid or powder
CaoHgOsNa,Bry
691.86 g/mol

Molecular formular

Molecular weight

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

3P o2 A28 8~30 mesh (Y7 1.638 mm) 719
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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=1¢ mg/L, GAC=100 mg).

F& e Foln, pHrL 37185% BHBEUY owi}
74717} ZH3HEA eosin YO FRFE adhs

ojgtx A3t o] ¥el= g9 pHel w}E eosin Y«l
HHYPE 2@ FFgN07 Q9 KH,PO, CH;COOH %
CH;COONa 53 eosin YO ZHEFA ofB T S F91 8
Zog wadn mghA o) FEE& A5 AES 3 F o
AL AE7 Hed AeF Eu

AEZ 0% pHe Zdo] 5-g w(pH=8.08) eosin Y| &
HAAEo] ¢ 71%A99 A& pHE 222 EH, pH=3)4
28%\F A E718 99%F AASE ARE 9& 4 Ut

B A¥YelN €L 25 88 2y, el ois
eosin YO F&2 8499 FQlga} §92] pHell A 3%

T
< dets e & F U

pH=314] ZAES 100 mg FU3 Aejelq FLAgz
o) FELESETE 247} 60~100 rpm B $ie)A 10 rpm ]
= TE7) sto] AW E ATE Figure 40] RIS B

100 -
< A& g ¥
2
< 80 +
>
%)

g

L oo}

% /

@ /

o 40+ H —
A =T
E : :: T 80mm
m ~ o S0mm
m — 4 100mem
0 -

0 2 4 6 8 10 12 14 186
Contact time (h)
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(initial concentration=10 mg/L, GAC=100 mg,
pH=3).
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Figure 5. Effect of activated carbon doses for adsorption
of eosin Y at different temperatures. (initial
concentration=10 mg/L, GAC=100 mg, pH=3).
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Table 3. Freundlich parameters of eosin Y adsorption by activated carbon

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
B 0.496 0442 0477 0.678 0.676
r 0.996 0.996 0.995 0.974 0.970
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Figure 6. Adsorption isotherms of eosin Y at different
temperatures. (initial concentration=10 mg/L,
GAC=100 mg, pH=3).

Table 4. Break times and the lengths of adsorption zones

Adsorption .
Resules BFeak Adsorption Fied -
Tnput time zone ixed variables
Variables {min) (min)

.. 10 212 470 Initial conc
Initial = 10 ma/L
conc. 20 160 341 8

n Inlet flow rate
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Packed 2 935 455 Packei 1;&?::
height 3 212 470 Initial conc.

(cm) 4 310 490 = 10 mg/L
Inlec 1 270 600 Packed height
flow 2 212 470 = 2m
rate Inlet flow rate
(g/min) 3 140 358 = 2 g/min
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Figure 7. Effect of initial concentrations on breakthrough
curve of eosin Y. (Z=30 cm, u=2 g/min)
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Figure 8. Effect of packed heights on breakthrough curve of
eosin Y (Co=10 mg/L, u=2 g/min).
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Figure 9. Effect of flow rates on the breakthrough curve
of eosin Y (Co=10 mg/L, Z=3 cm).
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