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Sorption behavior and mechanism of
iminodiacetic acid resin for cadmium
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Abstract: The sorption of Cd( II) with iminodiacetic acid resin ( D401) was investigated. The results show that
D401 has a good sorption ability for Cd( II) in the HAc ~NaAc medium at pH= 5. 73. The statically saturated sorp-
tion capacity of resin is 363 mg/ g and 0. 5 mol/ L. HCI can be used as an eluant; the elution percentage is 100% , the

sorption rate constant is kaws= 2.05 % 10~ P!

, and the apparent sorption activation energy of D401 for Cd( II) is
18.0 kJ/ mol. The sorption behavior of D401 for Cd( II) obeys the Freundlich isotherm. The sorption thermody-
namic parameters of D401 for Cd( II) are: enthalpy change AH = 3.08 kJ/ mol, free energy change AG = — 7. 62k]J/

mol, entropy change AS = 35.9]J/(mol* K), respectively. The coordination molar ratio of the functional group of

D401 to Cd( II) is 1: 1. The sorption mechanism of D401 for Cd( II) was confirmed by chemical analysis and IR

spectrometry.
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H 34l Cd(NOs) . Boiil; pH= 2. 63~ 6.20 2z
W M4l HAc « NaAc FEHl;, ek 34 4 404
afi

C#%: HZ9212S % B /K v 18 IR IR ¥ 4%
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1110 BT R A HTL
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FREL—E L3 — 2R, A —g &k
FREZE S, 238 24 h J5 A —E &=/ Cd™ F5
HEWR, 7 HZ9212S AYEE /K 18 i ¥= 3% 25+ [E IR
PIRE T4, A F KM od™ BP gk, R
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Or= (R-RQ)V/W
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E= (R- R)/Q x 100%
X O AWERHIR IR, mge g ' QA Q 25
KA H Cd™ [ Gh e R Y i WK JE, mg
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Cd™ I 0. 2% PAR ¥ & {6 Al pH =
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FREC—& SR, IIAN— @ pH= 5.73 )
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Fig.1 Influence of pH on distribution ratio
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Fig.2 Sorption rate curve
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Fig. 3 Determination of rate constant
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Fig.4 Determination of activation energy
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Fig.5 Freundlich isotherm curve
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Fig. 7 Determination coordination ratio by

constant mole method

2) MU VR

RERR A IR 30. 0 mg, 7 T= 298 K. pH =
5.73 Q=200 Kg « mL™'SAFTR, FeWR BT S5
HAT, A BEXT Cd™ RIF SRR 25 4 363
mg* g 'BIh 3.23 mmol ¢ gfl . ZILE ST
PRI RE L& /o8 3. 33 mmol * ¢ ', ULHHR IR Y
gty Cd™ MImECA Rtk 10 1.
2.5.2 LLAMEEES BT

WIFT AT Ik, R 20 TR B R R B Cd® 1
AH > 0 A2y, UEBZM R Dh et 5 Cd™ 45
BIER TR 28 O T bR sk Bk AR, oEAT
TR IR Cd™ 7S BIZ0AM el e, 453k
B: MR C = OMIRFAERIIE B= 1 727 em™ ' E %
PRI B Cd™ JE v 2, HBL T R R AR I & 5 Bk &
SRR 4 P s e o= 1593 em™ '« W= 1400
em™ ', H AU= 193 em™ ' . IX 6% A P Th A 2k
—COOH L H 5 cd™ kKRABE 73 #, [FH
C=O0F AR FE cd™ RAEBANSL, Ak 200 cm™ !
Wt DA TE S AL A S

2.6 REVEEINS R

FHWR A58 Cd™ 1 Jie 55— Z R % IR I N 4%
EFAANEIR (0. 1~ 2.0 mol/ L) HC1 Jy fift W 77 3k
TR, e Vel e /KA cd™ &, 43k
1A, HALRLO. 5 mol/ L HCI VBB 0CR A 4,
— IR AR IR 100% . A T 5% H CLAE A i WA
s AN E, 0.5 mol/ L H CLHEAT T i W33 - 0
E, MRS TA] 3 min I, JAFAEZE 55. 0%, 60
min R SEEE . BN )7 A R A Gy AT, RIIKO. 5
mol/ L HC1 A B4 2y 5 A1)

e W NG RN ooy ) E S Al

Table 1 Effects of different concentrations of

HCI on rate of desorption

¢(HCl)/(mol = L™ 1) Rate of desorption/ %

0.1 88.5
0.5 100
1.0 95.4
2.0 87.7

1) WRBH 46 PE Sz R W, pH = 5. 73 I W Bt £%
£, PR AR RN 363 mg © g7, W
R . FHIRIE A 0.5 mol/ L HC1 ¥ 1E B W 571),
— R %R 100% , A AE Ry S AR
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2) BRI Cd™ I FERT A Freundlich 25
i, H b ETE 2~ 10 2 08), Ui Wb & N2 2 10T
PRI Cd™ #1225 40 AH = 3. 08 kJ/mol, AS
= 35.9J/(mol * K), AG= - 7.62kJ/mol, E.=
18. 0 kJ/ mol, FMIEZEFEL kaos= 2.05% 1077 57 ',

3) FHAEEE IR B BN 0 2 25 U 45 4 M1 )
Redth Cd™ WAL 10 1. e s o
U T MR B Cd® MIHLEE . B R DhRESE H —
COOH LM H 5 cd* RAEETA I, FKC=0
HEIR 75 Cd™ RAERAL, BT RS .
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