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Abstract Rapeseed pod was chosen as a part of filler for the adsorbing column, and the adsorbing column was performed to remove
copper ions from aqueous solution in this study. Box-Behnken design of response surface methodology (RSM) was carried out to
investigate the effects of solution pH of copper, initial copper concentrations and dosage of rapeseed pod ( height of the adsorption
column) , on adsorption of copper ions using an adsorbing column loaded filler of rapeseed pods. Moreover, the characteristics of the
filler before and after adsorption of copper ions were measured by the SEM, EDS, FTIR, and Zeta charges. Results presented that
rapeseed pod packing adsorption column showed a good ability to treat copper ions in aqueous solution, and effects of the factors were
solution pH>dosage of rapeseed pods (‘height of the adsorption column) >initial copper concentrations. Under the optimum treatment
condition of adsorption copper ions, at least 400 mL solutions of copper ions could be treated by the 1.25 g filler ( height of the
adsorption column was 11.1 em) of an adsorbing column at solution pH value of 5.0, and the initial copper concentration of 100
mg/L.. During adsorption of Cu ions, results were occurred including disappearing of K and Ca, appearing of Cu, shifting of functional
groups (such as -OH, -C=0, amid I, and amid I ), and changing of Zeta charges, before and after treating solutions of copper ions
on filler surface of rapeseed pods, which indicated that effects of ion exchange, functional group complexation, and electrostatic

attraction were considered playing the keys on adsorption of copper ions in this study.
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Fig. 1 Test Platform for Copper lons Solution Treated by
Adsorbing Column with Filler of Rapeseed Pods
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Fig. 2 Effects of Different Factors on Breakthrough Curves by Adsorbing Column Loaded Filler of Rapeseed Pods
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Fig. 3 (a)Relationship between Predicted and Actual Values, and (b) Effects of Investigation

Foutors on Coefficient Estimate of the Model
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Fig. 4 Effect of Different Factors on Treatment of Copper lon Solution, and Optimized Treatment Conditions

of Different Copper lon Concentrations
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Fig. 5 Changes of Characterizes of Rapeseed Pods before and after Adsorption of Copper lon Solution
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G Al IO 25 T BT R R A 0 28 W R 3R 2R A 7
K, SCELMG BRI R Ak | R RS R AL R T AR
LM A R AP BT MO A H AR, SRR DR AR
TP B FRAEAE R SR, 1E— 25 B2 T+ R W B
X B bRis G i B BE T, I T HGE A R X
R IR A PRI R T S

R 3 FRA AW I FADGT AK VA ] B R B
Tab.3 Adsorption Capacities of Copper lons by Some Adsorbents

W S 5 R LA % £/ )
PN - . Sk
WEE/C R ]/ min pHIE  #&E/ (g L") A T (mgg™)
THSRAT 3¢ 20 120 5.0 3.0 Langmuir 32.00 [11]
FIAE IR BOE T KA AT 25 30 5.5 1.0 e DAL 26. 50 [20]
PR v e - 1 440 5.0 10 Langmuir 31.53 [21]
VY T T O A A R - 20 6.0 0.5 Langmuir 31.30 [22]
NaOH T Ab 3 A 4% 2 79 %4 .
N - 60 6.0 1.0 Langmuir 8.993 [23]
BEE B REATFSE
SDS HePESE R M 25 30 5.5 2.0 Langmuir 219.22 [24]
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T B, K SRAT W) 2 5 B 50 4 Sy 5 B A 4
B, AR A 38T Gy F g O R FH R B3R A T
FEW S AR DA R R B A %) 1R SR RN el 5
A% 4 3k B HCL, HNO, . H,PO, ., H,S0, .
NaOH , £ Z W& P4 £, 8 — 41 ( EDTA-2Na ) 551205, XF
W B E AR T Gy I 1 R SR A 25 JEURR R 86 7] s P o
FEHURHEAT AR e, 76 bR JLAM R b HCL RO A
WG -, 7 % B AU I A A St T iz R
Abdolali 2" 3% 0. 1 mol/L HCl (10 mL/min) %}
W BAAT A B4R B )5 AR MR & i OB R T A
W, o R 1A 99. 93% , Il 1 mol/L CaCl, X
FEMT I RN AT AR S8 O B AE 19 3 YR A9 A
o BETFSCEk ™ SR AT 0.1 mol/L HCI XF 402 100
mg/ L 8 B 5 T SRR S ORI A TR, LRI Ry
90. 2% , fE FAE A B I A D HE 0. 1 mol/L NaOH A]
P He i 22 HCL XFSRURE T 710 i 5 i Tl 2 T8
FFIENE R W FEEAT: SECRLE PR A 225K . D3 40, X T
W B E AT e e ORI AL By ) Sk . D4k Sk H
VR W AR JEOREFH 1l B FR 75 4 1% 0 Bf Ah 3L
QW BT B | 2 R S B IR T e W R
B, DRV EAE A By 55 2L T @Bk 22 0t i s
AT AT RS BT S A IO | T A R L I B

T TR N FH A FE R0 s iy 2 7K B b TS
YA T R B A B B SR Y SRR R R SIEAE A W i
FBF AR B /), 02 IR 2k T B2
EIE  TCIEC RIS Y RIBE R R B A T Sk 3K
2970 50 mm FEZ°H 5 mm JEEANE 1 mm, JRA]
FEAS IR R B TE AR I 1y i g, DA S B
TRAMEFE AR R, X2 A 5 R R AR 2R
W B S48 A TR 7 FH Bsf 1o B S PR 5 1) ] A, D A
S B I A R R 750 oy 512 560 22 F 58 0 A SE B TR Y
N .

3 it

(1) RSM 5 %0 f5 55 H 2% 52 10 S0 K7 32 0RE I J
FEXF K VAR R B AL BRALBE . 4 RSM H BBD
TREG ST T S MA W A Ak K v T Fh A S TRk e A
EIESOIE gy i SR P TP N Ty )
IR V] B A BRASURE 1A S MR AR A iR JEE HE Y R
W& pH>IEUEHIN A 1t (JEDRH & BE ) >4 25 1 0] IR W B
AR TR0 T A5 U8 AT X ) Y R 1 e A A LA A Sy < A
VW M 3. 33 mL/min .pH {4 5. 0 HURHIMA &
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H1.25 g SRAETE SR AT IE DRI B A AR R 100
200,300 mg/ L 4 25~ 0 5 v FE v TR R, Rk 25 1%
TR B4 T 3k 402,297 216 mL,

(2) FRAESEH RN L W B AT SEORH SR HF S 7E
B 5, R ST SR kA B ek s, (H
THSAF I LA TR 550 /0, 4 o 28 38 iy 2
%, HImSEkE-0H -C = 0 BEf T (ke 11 3£ 1A
KA TS 5 WA A U IR O, B SRbF S8
AR IR RS A XoF ] 25— VR Ak L 5l R P A AR RS
SR GEE R ER RS IER
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