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Abstract

=

High surface area activated carbon (FNAC) prepared from Fox nutshell with H;PO, activating agent is utilized for removal of phenol from aqueous solution. The
prepared FNAC has high surface area of 2636 m? g and total pore volume of 1.53 cm? gt with 86.27 % micropores and average pore diameter of 2.32 nm. FNAC
exhibited high adsorption capacity of 83.21 mg g to phenol uptake. Pseudo second order kinetics and Freundlich isotherm model best fit to the experimental data.
Fixed bed study resulted in highest capacity of 75.64 mg g at 100 mg I'! initial phenol conc., 4 cm bed height and 5 ml min-! flowrate.
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Fig.8. Breakthrough curves of phenol adsorption on prepared
activated carbon (FNAC) at different flow rates (initial
adsorbates concentration = 100 mg/L, bed height =4 cm)

Fig. 7. Pseudo-second order Kkinetic plot for the phenol
adsorption by FNAC at different concentrations. Experimental
conditions: pH 2.0; 25 °C; adsorbent weight, 0.55 g.
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Table 1. Proximate, ultimate analysis, Product yields, and Pore
structure characterization of prepared activated carbon FNAC.

Prepared activated carbon (FNAC)
Ultimate analysis ~ (wt%)

Pore structure

Proximate

(wt%)

Table 2. Pseudo-first-order and pseudo-second-order constants
for the phenol adsorption on FNAC at 25 °C.
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Fig.3. % removal of phenol at different initial concentrations. mass of
adsorbent: 0.55 g, phenol conc.= 100mg/L, pH = 2.0, Temp.= 25 °C.
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Fig.5. Nitrogen adsorption—desorption isotherms FNAC

Find conc. from
calibration curve

1. Peristaltic pump ; 2. Wastewater reservoir ; 3. Packed column

(glass beads + cotton + activated carbon + cotton + glass beads) ;
4./5./6. Sample storing vial (at each 1 cm height of filled activated

carbon)

Fig.2. Schematic diagram of a fixed bed adsorption column
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Fig. 4. Effects of contact time on the adsorption capacity at
different initial concentrations. mass of adsorbent: 0.55 g phenol
conc.= 100mg/L, pH = 2.0, Temp.= 25 °C.
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Fig.6. Freundlich isotherms for the adsorption of phenol onto the FNAC

- Phenol
characteristics

84.85 Sger(m’lg) 2636
Vr(cm'fg) 153
Ash 212 1.24 V,(cm'lg) 132
Fixed carbon® 7371 0.15 Vm (cm’g) 0.23
Yild%) 3035 0 024 VVr(%) 8627
“by difference Dp(hm) 232

analysis
Moisture 3.12

C

Volatile matter  21.05 H 3.52
N
S

100 200 300 400 500

1795 3499 5153 68.02 8321

Qe.exp (MY 9_1)

Pseudo first order

0442 1.80 1.32 6.58 7.02

Qe,cal (MY 9_1)

ho(mgg—-1 min—1) 811 26.76 1443 35.00 35.90

Ki(min™) 0.0811 0.1338 0.0481 0.0875 0.0718

Sger: BET surface area, Vr. total pore volume, V,;: micropore volume, Vi, mesopore volume,

V%= (V,/Vr) x 100, D,: average diameter.

R® 0.797 0.889 0940 0.694 0.694

Aq (%) 3251 3162 3248 30.12 30.52

Table 3. Langmuir, Freundlich and Tempkin parameters for

the phenol adsorption of on FNAC at 25 °C temperature. Pseudo second order

Freundlich 17.96 35.01

Qe,cal (MY 9_1)

0.939 0.349

k2 (g (mg min)™)

(mglg) (Limg) ho(mgg minh) 302.88 427.77

(mg/g(Limg) )

Phenol 1558 227 0988 101.83 0.086 0914 136.58 1.53 0876

1 1 1 1 1

0.0186 0.019 0.893 0.0049 0.384

Table 4. Thermodynamic parameters for the adsorption of
Phenol onto activated carbon.

Table.5 Column data parameters obtained at different
bed heights and flow rates

AG (kJ/mol) AH (kJ/mol) AS (J/molK) Phenol Initial concentration (100 mg/L)
. . 5
192 -18.33 5783 Be_d Flow rr?tte Ereakthrough e_xhaust!on Bed capacity, g, | % Removal
height | (mL/min) | time (min) time (min) | (mg/qg)
-0.75 (cm)
-0.39 4 5 420 1500 75.64 44.49
-0.24 3 5 150 1140 65.05 42.43
2 5 40 780 47.0 27.65
-0.013
4 10 135 1440 82.81 32.06
4 15 30 720 61.86 22.91

Conclusion

High surface area activated carbon (FNAC) prepared from Fox nutshell with
H,PO, activating agent Iis found to be an extremely promising material for the
successful removal of contaminant such as phenol from the wastewater. The
phenol adsorption is physical one and exothermic in nature.
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