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Adsorption of Cu** by saponified and cross-linked orange peel
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Abstract: Two kinds of biosorbents (SOP and SCOP) were prepared by treating orange peel (OP) with ethanol, sodium
hydroxide and calcium chloride and were used to adsorb Cu?* from aqueous solution. Equilibrium isotherms and kinetics
were obtained and the effects of solutions pH, biosorbent dosage, adsorption time and initial Cu** concentration were
studied in batch experiments. Equilibrium was well described by Langmuir isotherms and kinetics was found to fit
pseudo-second order type adsorption kinetics. According to the Langmuir equation, the maximum adsorption capacities
of SOP and SCOP for Cu®" are 50.17 and 72.73 mg/g, respectively, which are higher than untreated OP (40.28 mg/g).
The loaded biosorbent is regenerated using HCI solution and can be used repeatedly for five times with little loss of
adsorption capacity. The results show that additional chemical treatments of the orange peel by ethanol, sodium
hydroxide and calcium chloride increase the adsorption capacity of Cu®".
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Fig.l SEM images of OP(a), SOP(b) and SCOP(c)
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Table 1 Effects of orange peel pretreatment on Cu®*

adsorption
B B 51 WA FER R (mg L) LERH%
OP 1416 72.8
SOpP 156 93.1
SCOP 97 94.8

e pHAEN 5.3, WLBHERE 25 °C, WRINFHIE N 4 g/L, W
INIE) A 2 h, HI4h Cu® R E N 50 mg/L.

A, 2K SOP A1 SCOP WR i J5 (I ¥A T 5 J0 (B
RIS, AR ER) OP W 09 i )
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Fig.2 Effects of pH on adsorption of Cu*"
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Table 2 Kinetic parameters of pseudo-second-order equation

for Cu®*" adsorption

T WA BN
W 551
q/(mgg") k/(gmg'min") g/(mgg’) R
oP 9.73 0.19 974  0.999 8
SOP 1145 1.73 1145 1.0000
SCOP 1171 2.01 11.67  0.999 8

2.6 SRR FI Lk

Kl 5 fionch 25 CHf, OP, SOP Fl SCOP (%5
Wik, wTLAE H, WRPR B Cu TR
(R BE AT SE I, 5 fa HE AL B PP . H] Langmuir
A1 Freundlich W fi S5 AR 00 1] 5 Bs dEA T4,
sE LR 3, 13 3 7], OP, SOP Al SCOP % Cu™
(RIS B 455 Langmuir #5228 . Langmuir W B 45 02
BT R BB, SR AR R B TS 4 e 2 R
B LAk 2Bl 3, AR BREIR A5 e T o 2 BT

70

60

50

40

301

gJ/(mg-g™)

0 S0 100 150 200 250
A./(mg-L™")
1—OP; 2—SOP; 3—SCOP
pH {E N 5.3, WHHREEE A 25 °C, WIHFIEN 4 g/L,
W B IS E] R 2 h
El5 Cu™#RM SR dA

Fig.5 Adsorptions isotherms curves of Cu*
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Table 3 Conform parameters of Langmuir and Freundlich

equation

Langmuir %5 /7 72 Freundlich 553 5 72

W oy Iy
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R? Ke n R’

OP 44.28 0.019 09922 3.67 235 0.9653

SOP 50.17 0.045 09928 5.80 2.57 0.9478

SCOP  72.73 0.027 09870 642 237 0.8667
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Fig.6 Adsorption-desorption cycles results of SOP and SCOP
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