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Abstract capacities of FLB and Fe-FLB were 1.1 mg/g and 25.6 mg/g,

] ) respectively. In particular, it was found that the adsorption of
BACKGROUND: There is a need for a revolutionary method CR was occurred by chemical adsorption process by the

to overcome the problem of biochar, which has relatively low outer boundary layer of Fe-FLB.

adsorption capacity for existing anion pollutants, along with CONCLUSION: Overall, the production of Fe-FLB using

collectively recycling fallen leaves, a kind of forest fallen leaves and using it as an anion adsorbent is considered

by-prodlfct. Therefore, tl'le objecti\fe of this study was to to be a way to overcome the problem of biochar with
prepare iron-decorated biochar derived from fallen leaves
(Fe-FLB), and to evaluate their adsorption properties to
Congo red (CR) as anionic dye.

METHODS AND RESULTS: The adsorption properties of Key words: Adsorption, Biochar, Congo red, Fallen leaves,
CR by fallen leaves biochar (FLB) and Fe-FLB were

relatively low anion adsorption in addition to the reduction
effect of waste.

performed under various conditions such as initial CR fron

concentration, reaction time, pH and dosage with isotherm N2

and kinetic models. In this study, Fe-FLB prepared through

iron impregnation and pyrolysis of fallen leaves contained HZ AANAT YEEE o7 9lslo] o] g

56.9% carbon and 6.3% iron. Congo red adsorption by FLB 7
and Fe-FLB was well described by Langmuir model and o

Al AAAA = Hello] WAL | Sl 53]
AAEE Fol MiEHo e w2 & wVE 9 2

b

£l
pseudo second order model and the maximum adsorption 71 Qlat B ole Aztel =xow oSS gt o
= Va7l dds] e Hal Sl AAIH1 1 %
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Yield (%) =
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Table 1. Physicochemical characteristics of FLB and
Fe-FLB

Content FLB Fe-FLB
Yield (%) 23.4 29.8
Ash (%) 12.7 18.2
SSA (m?/g) 84.6 92.5
C (%) 72.1 56.9
N (%) 1.2 1.1
S (%) 0.09 2.74
Fe (%) 0.12 6.25

SSA: Surface area
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Fig. 2. Relative change in FTIR wave number identification
of FLB and Fe-FLB.
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Fig. 3. Adsorption isotherms for the CR by FLB and Fe-FLB (A, Adsorbed CR; B, Freundlich isotherm; C, Langmuir

isotherm).

Table 2. The isotherm parameters of CR adsorption by FLB and Fe-FLB

Freundlich adsorption isotherm

Langmuir adsorption isotherm

Biochar 1% n a A 13
FLB 0.49 0.17 0.5645 1.1 0.158 0.9475

Fe-FLB 5.83 0.38 0.9630 25.6 0.163 0.9807
wyol e@Edo] thEAs o FHHo A= APl & Wl Fe-FLBO 93t CREJ F22 Whg 5 153 ol 543]
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Fig. 4. Kinetics of CR by FLB and Fe-FLB (A; Adsorbed CR, B; Pseudo first order model, C; Pseudo second order model).
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Table 3. The parameter estimates and coefficients (R?) of determination for fit of the kinetic equation to experimental data

of CR adsorption by FLB and Fe-FLB

Kinetic model FLB Fe-FLB

PFO q 0.36 4..49

k; 0.07 0.30

R, 0.9019 0.9240

PSO qz 1.34 17.2

k> 1.09 0.19

R, 0.9948 0.9999

(PFO: Pseudo-first order, PSO: Pseudo-second order)
20 - —+—FLB 28 r r 100
= FeFLB ae |
S 16 | s % =g = % 3 g 80 ¥
(=] £ 20 r o
£ £ o
x 121 IR 60 %
o 3 a” 2
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0 k”l‘—_’—*—l‘\_ﬂ\—. 1 0 g — v 0
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Fig. 5. Effect of initial pH on CR adsorption of FLB and
Fe-FLB.
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Fig. 6. Effect of FLB and Fe-FLB dosage on CR adsorption.
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