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ABSTRACT: Large amounts of leaves from street trees fall onto the streets annually and need to be cleaned and
treated. Cherry trees are common street trees in Korea. The adsorption characteristics of Pb(I) by cherry leaf (CL)
and cherry leaf-derived biochar (CB) were studied through a series of batch experiments. CB was produced through
the carbonization of CL at 800°C for 90 min. Carbonization increased the C content and pH value, while decreased
H and O contents. Well developed pore structure was observed at the surface of CB. The pseudo-second order
model better described the kinetics of Pb(II) adsorption onto CL and CB, indicating that the rate-limiting step of
the heavy metal sorption is chemical sorption. Fast adsorption rates and high adsorption capacities were obtained
by the carbonization from CL to CB. Langmuir models better adequately described the Pb(Il) adsorption onto CL
and CB. Maximum adsorption capacities of Pb(Il) expressed by Langmuir constant, Q” were 37.31 mg/g and 94.34

mg/g, when CL and CB were used as adsorbents, respectively.
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Table 1. Elemental composition and pH of cherry leaf(CL)
and cherry leaf-derived biochar(CB)

Elemental composition(%)
Adsorbent pH
C H N S O | ash

CL 47341 629 | 0.61 | 0.39 [38.25| 7.12 | 4.84

CB 51431 1.13 | 0.97 | 0.53 | 14.79 | 31.15 | 12.85
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Fig. 1. SEM images of cherry leaf(a) and cherry leaf-derived biochar(b)
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Fig. 2. Comparison of Pb(IT) concentrations between cherry leaf(CL) and
cherry leaf-derived biochar(CB) with time.
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Fig. 3. Pseudo-first order(a) and pseudo-second order(b) kinetics of Pb(Il) adsorption onto cherry leaf(CL) and cherry

leaf-derived biochar(CB).

Table 2. First-order and second-order kinetic parameters for Pb(II) adsorption onto cherry leaf(CL) and cherry leaf-derived

biochar(CB)
3 First-order rate constants Second-order rate constants
Adsorbent ng:;z; ki qe(theor.)? R? ko Qe(theor.)? R?
(1/min) (mglq) (g/mg/min) (mglq)
CL 40.93 0.00369 16.30 0.7852 0.00082 41.49 0.9999
CB 79.03 0.00184 48.66 0.9616 0.00018 80.00 0.9977

I)experimem;al equilibrium capacity, Jcalculated equilibrium capacity
+ 0.00018 g/mg/min®.= CL2] 0.00082 g/mg/mink.
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Fig. 4. Adsorption isotherms of Pb(II) onto cherry leaf(CL) and cherry

leaf-derived biochar(CB).
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Fig. 5. Langmuir(a) and Freundlich(b) adsorption isotherms of Pb(Il) onto cherry leaf{CL) and cherry leaf-derived biochar(CB).

Yol EYHUL W SN FECIS FAF
2t (g BAIE BET AAE Fig 40l HERARL
ok F2FL P(De %7 w7t 7kl wet
7PN AT FE oldol e FAAY 3
A Kol xspdo g AT FE A= A
R},

il

SeE% 4

dollAl dojxl Ao Langmuire}
Freundlich®] A133l=sl 28 A3l dojxl 2
75 Fig. 59 Table 3o YERAATE CLZ CB9
Pb(Il) &2+ Freundlich E&ol| 9| = 243}A]
28E 7 2021} Langmuir X2 of3)] R} 2 49
o de= A= YT Langmuir RS A8
) AYATE 098 F2 35S 7FA Freundlich &

J. of KORRA, 26(2), 2018

4S5 283 we] CL0.975)3 CB(0.905)2] #hHch
= Uelstth o83t Al 532 Al
Yehd date} i 2 F2aA 29 Pon) &2
Ao zlstx Gzko] = =048 HolZ= Ago|t)
Langmuir 57, Q%ol| 23] A== Hojgahgare
CL©] 37.31 mg/g, CB7} 94.34 mg/g © & R} 94
L -8 BN A vlo] QA AlZFFOEM oF 25
H Z7k5H= Ao 7 Rt} F2ke] 184S UEl
W= b9 2hS CL(0.075) 2T} CB(0.269)7} £& &
7HE AoE yeht vle] a7t SRS 13}
Aol =& 7S ¢ 4 Itk HE ZHol A Freundlich
e 120 2 3& 7 EE b7t CL# CBE
d3HA| <

SO EHEE ¢ Urk FAA 0B

>

o

o m

U

oot



YHLR Yoz Mz

E Bio[222| Pb(ll) S2EH

39

Table 3. Langmuir and Freundlich isotherm parameters for the adsorption of Pb(I) onto cherry leaf(CL) and cherry leaf-derived

biochar(CB)
Langmuir isotherm parameters Freundlich isotherm parameters
Adsorbent : 2 2
Q b R Kr 1/n R
CL 37.31 0.075 0.9908 13.903 0.171 0.975
CB 94.34 0.269 0.9987 35.752 0.202 0.905
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