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Biosorption of Cu(1I) ion on modified orange peel
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Abstract: The chemically modified orange peel was prepared from hydrolysis of the grafted copolymer, which was
synthesized by interacting methyl acrylate with cross-linking orange peel. Various factors were investigated by batch
experiments, including pH value, adsorption time and initial concentration of Cu**, to study their effects on adsorption
characteristics of the biosorbent on Cu”*. The results show that when pH value is 5.5 and the initial concentration of Cu”*
is 50 mg/L, the removal rate achieves 94.6% after 3 h adsorption, and the adsorption capacity is 24.41mg/g. The kinetic
characteristics of Cu?" biosorption were investigated and the adsorption processes were found to follow pseudo-second
order type adsorption kinetics. The adsorption isotherms results indicate that Freundlich model fits the adsorption process
much better than the Langmuir model. The removal rate of 5.8 mg/L Cu®" in 50 mL of electroplating wastewater is 97%
when 1 g of the biosorbent is used at pH value of 5.5. The biosorbent was characterized by using infrared spectroscopy.
The analysis of IR spectrum indicates that the adsorption of Cu*" by the biosorbent caused the combination of carboxyl
and hydroxyl groups with heavy metal. The biosorbent is suitable for repeated use more than four cycles.
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Table 1 Effect of orange peel pretreatment on Cu®* adsorption

Adsorbent COD/(mg-'L™")  Removal rate of Cu**/%
opr 192.1 68.6
OPAA 45.7 94.6

Contact time: 3 h; ¢;=50 mg/L; Adsorbent dose: 2 g/L.
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Fig.1 Effect of pH value on adsorption (Adsorbent dose: 2
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Fig.2 Effect of contact time on adsorption (pH: 5.5; Tempera-
ture 30 “C; Adsorbent dose: 2 g/L)
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Table 2 Kinetic parameters of pseudo-second-order equation for Cu?*adsorption

co/(mg~L71) Calculated qe/(mgg*l) kz/(g~mg71-min’1) R2 Experimented g./(mg- g’l)
50 25.56 0.002 24 0.999 0 24 .41
100 43.38 0.002 67 0.999 8 42.63
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Fig.3 Simulated result of pseudo second-order kinetics
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Fig.4 Adsorption isotherm of Cu®" (pH: 5.5; Adsorbent dose:
2 g/L; Temperature: 30 ‘C; Agitation time: 3 h)
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Fig. 5 Simulated result of Langmuir isotherm equation
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Table 3 Component of electroplating wastewater(pH=2.4)

Metal ion Concentration/(mg-L™")
Cr(VI) 28
Cu(Il) 5.8
Ni(Il) 10.1
Zn(1l) 12.3
Pb(Il) 1.5
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Table 4 Results of Cu®" adsorption-desorption experiment

Fig.7 Effect of adsorbent dose on removal rate of Cu®" from

electroplating wastewater

FIATRES. 3 430 om ™' AbFIMRSCIES 5 FLSE, 0
OP K HIAFAE K RAF/E—OH, 2 920~2 800 cm ' Z []
W I —CH3. —CH, h C—H I 45 4R350,
HILLE 1 744 em™ [FIEK FURIEH C=0 FRHEM4idiR
3, 761 638 cm " H WIS A T 36 P 05 7 B IR PR i
ifRzh. 1M 1 434 cm ' ARG h—CH; FI—CH,
H C—H KR ih3Rshi . 1226 em™ Ak (SO
AR C—O B 4a sl 5 M. 1066
em ' AR, EE AT O—H A IR 3 A
C—O—C(LF4E 5 A AE) R 4IR30 . % OPAA
L sheitk s OP Lhfg, nTLLRILAE 1 410 cm '
1575 cm " AMFAE B AMERE I, XL OP 2R A0 I B R
A K ARG, AR EE B —COOCH; #7424
—COONa &5 5. i OPAA WL} Cu® i) 40 4h
JERE R, T LUR IR IR R IR Cu)E, fE 3 430
cm' 11 730 em ! RSO FR I BN AR B8 T, AR
I PR R TH R FEARIL & 5 Cu> RAE RN 5 &
15[16]0

Amount of Cu®** before ~ Amount of Cu*" after - Amount of Cu®** desorbed with ~ Recovery/
Cycle . i . o Adsorption/% J o
adsorption/(mg -L ") adsorption/(mg-L ) 0.05 mol/L of HCl/(mg'L ) %
1 50 2.7 94.6 45.6 96.4
2 50 3.5 93.0 44.2 95.1
3 50 5.6 88.8 40.7 91.7
4 50 7.4 85.2 36.5 85.7
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