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A study on the reaction characteristics at the biosorption
of Rhodamine B using waste sludge
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The properties of biosorption of dye(Rhodmine B) was investigated to figure out the effects of temperature as
a function of dye concentration and sludge concentration by the Langmuir and Lagergen adsorption model. It
was found that the uptake capacity of biosorption was increased at low temperature. The Langmuir adsorption
model was found suitable for describing the biosorption of the dye. The experimental results indicated that the
dye uptake process followed the pseudo-first-order kinetics.
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Table 1. Physico-chemical characteristics of S and ] sludge

Sludge concentration (mg/L) Sludge Volume Index (SVI : mL/mg) Sludge floc density (g/cr)
S sludge ] sludge S sludge J sludge S sludge J sludge
1097 1060 165 179 1.037 1.024
2587 2120 163 172 1.035 1.021
3307 3180 158 167 1.038 1.025
3970 4240 155 158 1.033 1.023
4913 5300 154 159 1.037 1.023
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Table 2. Experimental first-order rate constants and comparison of the calculated and experimental qeq values

obtained at different temperature conditions

Temperature () Co (MmOl/L) | Qeaexo (0mol/g) | Kiza¥10° (1/min) | Gegea (Rmol/g) R

Ss 5 379.23 75.04 5.00 67.46 0.90

S sludge Sis 15 379.23 61.68 3.98 57.88 0.98
Sz 30 379.23 39.23 2.35 36.08 0.99

Js 5 379.23 56.17 3.50 53.03 0.98

J sludge Jis 15 379.23 5454 2.85 53.63 0.99
J 30 379.23 4775 2.50 47,02 0.99

9 2355107 /min(R*=0.99) 18] 1 350x10/min(R*=0.98), Nomenclature

2.85x1% /min(R*=0.99), % 250x10° /min(R*=0.99) 2. b = Lang adsorption constant, (1/mol)

24 yeast® Al8-3 Remazol blue reactive dyed] C, =residual dye concentration at equi-

AN 22 FHMEEENos F RAET: librium, 1mol/L

Aksu”9) ZFebE @) dEo FPERL 4,2 Q mae = Langmuir adsorption constant, Lmol/g

ADY 12 F2 &= o) I =AM 4 4. = adsorbed dye quantity per gram of

FEE & F AU out Adxe} oA 5 v biomass at equilibrium, tmol/g

3, A AFE dASA T AFAH FaF g — adsorbed dye quantity per gram of

< oa ZolE el biomass, Umol/g

ki, =the rate constant of first-order- at

4.2 2 biosorption, 1/min
H 2 edA 9 WA 932 Rhodamine BE t = reaction time of biosorption, min

olgstel @Re 2VsE R FA 27wk, 2 R? = linear correlation coefficient
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