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Abbreviations: 

AC Activated carbon 

APHA American Public Health Association 

Atm. Atmosphere 

b Langmuir constant 

B Constant related to heat of sorption 

BET (Brunauer, Emmett and Teller) method 

BJH (Barret-Joyner-Halenda) method 

bT Tempkin isotherm constant 

Ce Concentration at equilibrium 

Co Initial concentration 

CR Common reed 

D-R (Dubinin-Radushkevich) equation 

E Mean free energy of sorption 

ESCA Electron Spectroscopy for Chemical Analysis 

ESR Electron Spin Resonance 

ɛ Polynya potential   in Dubinin-Radushkevich isotherm model 

FTIR Fourier Transform Infrared Spectroscopy 

IARAC Aeronautical Information Regulation And Control  

IDLH Immediately dangerous to life and health 

IUPAC International Union of Pure and Applied Chemistry 

Kad Pseudo-first order rate constant 

Kf Freundlich constant 

Ki Rate constant of intraparticle diffusion model 
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Ks Pseudo-second order rate constant 

MB Methylene blue dye 

n Heterogeneity factor 

NIOSH National institute for occupational safety and health 

OSHA Occupational Safety and Health Adminstration 

PA Phosphoric acid 

PEL Permissible exposure limit 

qe Adsorption capacity at equilibrium 

qo Maximum amount of adsorption to complete monolayer 

coverage on surface  

qs Dubinin-Radushkevich adsorption constant 

qt Amount adsorbed in the each time interval (t) 

R Gas constant (=8.314 j/mol K) or (1.985 cal/mol K) 

R2 Correlation coefficient 

REL Recommended exposure limit 

RL Separation factor 

RP The average radius of the pores 

SBET Surface area calculated according to BET equation 

STP Standard temperature and pressure 

T Temperature 

TPD Temperature programmed desorption 

TWA Time-weighted average 

V Volume of solution in Liter 

V0.99 Volume of liquid nitrogen corresponding to the amount 

adsorbed at a relative pressure P/Po≈0.99 
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Vmeso Volume of mesopores  

Vmicro Volume of micropores 

VP Total pores volumes 

W Weight of adsorbate 

WHO World health organization 

Wt Weight of phosphoric acid 
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Abstract 

This study investigates the following prospects of (i) the preparation 

facilities of activated carbon from Common Reed (CR) using chemical 

activation with H3PO4 (PA) under flowing of two different gases 

(Nitrogen &Air), and (ii) the adsorption performance of the produced 

activated carbon (AC) towards the removal of Cu(II), Cd(II)and 

methylene blue dye from their aqueous solutions. Activated carbons 

(ACs) obtained were characterized using FT-IR and N2 

adsorption/desorption isotherms. The adsorption data were studied 

for adsorption isotherms of Langmuir, Freundlich, Dubinin-

Radushkevich and Tempkin models.  Also Kinetic studies were done 

according to pseudo-first order, pseudo-second order and 

Intraparticle diffusion models. Adsorption of Cu(II) and Cd(II) were 

best fitted with Dubinin-Radushkevich and Tempkin adsorption 

isotherms, while adsorption of methylene blue was fitted with 

Langmuir  and Dubinin-Radushkevich isotherm models and pseudo-

second order kinetic model. The best conditions of preparation were 

(30% PA – air) for Cu(II) adsorption, (50% - N2)for Cd(II)adsorption, 

and (50% - air) for dye adsorption. The total surface areas (SBET) were 

between 1067.73 and 1192.85 m2/g. The adsorption capacity of 

Cu(II) and Cd(II) were 47.00 mg/g and 83.43 mg/g respectively, 

while the maximum adsorption capacity of dye was 314.4 mg/g. The 

results indicated that CR could be employed as a low-cost alternative 

for the preparation of activated carbon and the removal of heavy 

metals ions and organic pollutants from effluents. 

 

Keywords: 

Common Reed, Activated carbon, Chemical activation, Adsorption, 

Heavy metals ions, Dye pollutant, Methylene blue, Langmuir, 

Freundlich, Dubinin-Radushkevich, Temkin, Pseudo-first order, 

Pseudo-second order, Intraparticle diffusion model. 
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