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ABSTRACT: Effects of acid (HNOs and HCl) modification on the adsorption properties of Pb(Il) and Cu(Il)
onto bamboo—based activated carbon (BAC) were investigated through a series of batch experiments, The
carbon content increased and oxygen content decreased with acid treatment, HNOs; induced carboxylic acids
and hydroxyl functional groups while HCl added no functional group onto BAC, The pseudo—second order
model better described the kinetics of Pb(1l) and Cu(Il) adsorption onto experimented adsorbents, indicating
that the rate—limiting step of the heavy metal sorption is chemical sorption involving valency forces through
sharing or exchange of electrons between the adsorbate and the adsorbent, The equilibrium sorption data
followed both Langmuir and Freundlich isotherm models, The adsorption capacities of BAC were affected
by the surface functional groups added by acid modification, The adsorption capacities were enhanced
up to 36.0% and 27,3% for Pb(Il) and Cu(Il), respectively by the HNO3 modification, however, negligibly
affected by HCI,
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Table 1. Elemental Composition and pH of Activated Carbons Tested in This Experiment

Elemental composition
Adsorbent pH
C N H S @)
DW/BAC 82.38 0.60 1,59 0.68 14,76 7.36
HNO3/BAC 76.71 0.95 1.82 0.30 20.23 5.87
HCI1/BAC 78.86 0.53 1,60 1,48 17.54 6.26

715293}, 24(1), 2016



(C) HCI/BAC

Fig. 1. SEM images of bamboo-based activated carbon
(BAC) and modified BACs.
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Fig. 2. FTIR spectra of bamboo-based activated carbon
(BAC) and modified BACs.
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Fig. 3. Adsorption kinetics of Pb(Il) and Cu(Il) onto
bamboo-based activated carbon (BAC) and modified
BAGCs.
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Table 2. First-order and Second-order Kinetic Parameters for Pb(Il) and Cu(Il) Adsorption onto Bamboo-based
Activated Carbon (BAC) and Modified BACs

First—order rate constants

Second-—order rate constants

Heavy Qelexp.)

rota) Adsorbent eiial kwl ge(theor.) R2 ko . Qe(theor) R
(1/min) (mg/g) (g/mg/min) (mg/g)
DW/BAC 4,355 0.0023 1.360 0.810 0.0216 4,363 1.000
Pb HNO3/BAC 4,724 0.0016 1,797 0.592 0.0262 4,721 0.999
HC1/BAC 4,122 0.0025 1.398 0.812 0.0230 4.131 1,000
DW/BAC 4.412 0.0023 1.155 0.790 0.0123 4.425 0.999
Cu HNO3/BAC 4.669 0.0025 1.057 0.754 0.0149 4.684 1,000
HC1/BAC 4,380 0.0023 1.157 0.764 0.0123 4.396 0.999
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Table 3. Langmuir and Freundlich isotherm parameters for the adsorption of Pb(II) and Cu(Il) onto bamboo-based

activated carbon (BAC) and modified BACs

Heavy Langmuir isotherm parameters Freundlich isotherm parameters

metal Adsorbent & 5 = K 7 =
DW/BAC 31,54 0.028 0.948 3.103 0.396 0.994
Pb HNOs;/BAC 42 91 0.042 0,974 5.523 0.372 0,992
HCI/BAC 29.94 0.025 0.958 2.690 0.406 0.996
DW/BAC 14,70 0.052 0.991 3.221 0.256 0.987
Cu HNO;/BAC 18.72 0,097 0.984 5.050 0.235 0.984
HC1/BAC 15,89 0.036 0.976 3.112 0.266 0,994
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Fig. 4. Adsorption isotherms of Pb(II) and Cu(II) onto
bamboo-based activated carbon (BAC) and modified
BAGs.
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