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Adsorption Behavior and Influence Factors of p-Nitroaniline on High Surface

Area Activated Carbons Prepared from Plant Stems

LI Kun-quan' > ZHENG Zheng' LUO Xing—zhang'

(1. Environmental Science & Engineering Department Fudan University Shanghai 200433 China; 2. College of Engineering
Nanjing Agricultural University Nanjing 210031 China)

Abstract: Low-cost and high surface area microporous activated carbons were prepared from Spartina alterniflora and cotton stalk with
KOH activation under the conditions of impregnation ratio of 3. 0 activation temperature at 800°C and activation time of 1.5 h. The
adsorption behavior of p-nitroaniline on the activated carbons was investigated by batch sorption experiments. The influences of solution
pH value adsorbent dose and temperature were investigated. The adsorption isotherm and thermodynamic characteristics were also
discussed. The Spartina alterniflora activated carbon (SA-AC) has a high surface area of 2 825 m”+g ™' and a micropore volume of
1.192 ecm’+g™'. The BET surface area and micropore volume of the cotton stalk activated carbon (CS-AC) are 2 135 m*<g~' and
1.011 cm’+g™"  respectively. The sorption experiments show that both the activated carbons have high sorption capacity for p—
nitroaniline. The Langmuir maximum sorption amount was found to be 719 mgeg™' for SA-AC and 716 mgeg™' for CS-AC
respectively. The sorption was found to depend on solution pH adsorbent dose and temperature. The optimum pH for the removal of
p-nitroaniline was found to be 7. 0. The Freundlich model and Redlich-Peterson model can describe the experimental data effectively.
The negative changes in free energy (AG’) and enthalpy (AH) indicate that the sorption is a spontaneous and exothermic procedure.
The negative values of the adsorption entropy AS° indicate that the mobility of p-nitroaniline on the carbon surface becomes more
restricted as compared with that of those in solution.
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