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JABSTRACT

Liquid phase adsorption of caffeine in fixed beds of granular activated carbon was investigated. This carbon material was
found to be an efficient media for the removal of caffeine. The column having a diameter of 6 mm and 30 cm length, with
different bed depths such as 6, 8 and 10 cm could treat 2.0 and 3.0 ml/min bearing wastewater with initial caffeine
concentrations of 10 mg/l and 15 mqg/l. Several column design parameters like adsorption capacities at breakthrough and
saturation times, height of the mass transfer zone, fractional bed utilization were calculated. Also, the effect of flow rate
and initial concentration was studied. Excellent agreement between simulated results and experimental data was obtained.
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Table 1. Operation conditions in fixed bed column experiments.
Case Initial concentration Bed depth (cm) Bed weight (g) Volumetric flow rate
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Fig. 1. Breakthrough curves of caffeine removal by granular
activated carbon packed columns of a) different bed weights
(initial caffeine conc. = 15.0 mg.L?, flow rate = 3.0 mL.min™t). b)

(mg.L™) (mL.min?) Different initial concentrations (bed weight. = 0.8 g, flow rate = 2.0
1 15.0 6.0, 8.0and 10.0 0.6,0.8 and 1.0 3.0 mL.min-1). c) Different flow rates (bed weight. = 0.8 g, initial
2 10.0 and 15.0 8.0 0.8 2.0 caffeine conc. = 15.0 mg.L).
3 15.0 8.0 0.8 2.0 and 3.0
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Table 2. Adsorption capacities (q,, q.), MTZ and FBU. Caffeine. Case 1, 2 and 3. able 3. Overall mass transfer coefficients.
Conditions K.a(h
Bed depth (cm) Initial concentration (mg.L™) (Ir:r!OLeriarl\t'?) a ()
Parameter (Case 1) (Case 2) (Cése 3) 6cm 1168.0
6(*) 8(*) 10(%) 100 15.0 20 3.0 casel L ?OCL“m iggg'g
gs (mg caffeine/gGAC) 239.8 2474 2249  252.1 255.4 241.7 280.4 10 ma L= 1093'2
d. (mg caffeine/gGAC) 125.4 151.7 150.3 171.9 147.5 141.9 184.6 Case 2 C 15 g.L'l 759'2
MTZ (cm) 286 3.10 332 255 3.38 330 2.73 mg.t -
FBU 052 061 067 068 0.58 059  0.66 tred @ oMl 799.2
(*) Bed depths are equivalent to these bed weights, respectively: 0.6, 0.8 and 1.0 3.0 mL.min 1090.1

'CONCLUSIONSH

The present investigation illustrates that fixed bed column adsorption of caffeine on granular activated carbon could be an
Interesting and effective treatment for the removal of this micropollutant from waters. The adsorption process of caffeine in the
fixed bed was strongly dependent on the flow rate, initial concentration and bed height. It is found that the breakthrough time
decreases with the flow rate and initial concentration increase, and with the bed depth decrease.

Parameters as adsorption capacity at breakthrough time (q,) and saturation time (q.), MTZ and FBU were obtained for different
conditions. It was found that the best results of MTZ and FBU correspond to the higher flow rate, and is about constant with bed
depth. Additionally, this study confirms that the overall coefficient of mass transfer increases with increasing water flow rate.
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