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lodide anion is found in some brine and wastewater. lodide recovery
from wastewater is beneficial from economic and environmental as-
pects. Discharge of iodide containing wastewater into surface water
may lead to formation of some iodine containing species in drinking wa-
ter sources. It is a treat for human health. In this study, iodide adsorp-
tion from wastewater )1000mg/1 (using strongly basic anion exchange
resins Amberlite IR400 CI was investigated. Four common two-param-
eter models were used for description of isotherm adsorption data.
Maximum static capacity of resin was obtained from Langmuir iso-
therm equation and it was 466.3mg/g. lodide adsorption in various
pH and presence of co-existing ions including SO42-, NO3- and Cl- was
investigated too. The maximum obtained capacity was related to neu-
tral pH. Kinetics study showed that the uptake of iodide ions was well
described by the pseudo-second-order kinetics. Dynamic capacities of
resin were investigated with column study. They were 434.2mg/g and
304.6mg/g for iodide adsorption from iodide solution and iodide solu-
tion in presence of co-contaminant ions (SO 42' ,NO; and CI' in concen-
tration of 8mmol/l). The data from breakthrough curve was analyzed
with common breakthrough models including Thomas, Dose-response
and Yun-nelson models. Morphology of resins was investigated with
SEM image and presence of iodide on resin was confirmed by EDS anal-
ysis and Raman spectra. The adsorption capacity of resin in comparison
with the other adsorbents was considerable.
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Table 1: Specification of Amberlite IR400 resin supplied by Rohm Haas.

Properties Comments
Matrix Polystyrene divinylbenzene
copolymer
Functional group Quaternary Ammonium

Physical form

Pale yellow translucent beads

Ionic form as shipped

chloride

Total exchange capacity

>1.4 meq/ml (Cl- form)

Shipping weight 0.72 Kg/1
Harmonic mean size 0.6-0.75 mm
Uniformly coefficient <l.6

Screen grading(wet)

16 to 50 mesh (US standard
screens)

Operating temperature

77 °C (Cl form)

pH range

0-14
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Fig. 1: lodide Adsorption isotherm of Amberlite IR 400 Cl resin. The weight of dry resin, the volume of solution, the
time of reaction and pH of solution were 100mg, 100ml, and 24h and 6 respectively.
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Table 2: Obtained key parameters from common tow-parameter isotherm models for the adsorption of iodide by
Amberlite IR 400 Cl resin.

Model Parameters Iodide solution
Langmuir Q,., (mg/g) 466.3
b (I/mg) 0.0423
R, 0.0117
R? 0.9184
Freundlich kf 154.1
n 6.25
R? 0.9679
Temkin A (1/mg) 2.8775
B 58.5
b, (k]J/mol) 42.3
R? 0.9815
D-R Q,., (mg/g) 457.3
B, (mol2.]2) 0.0062
E, (KJ/mol) 8.94
R? 0.8907

*lodide solution oxidized under optimum conditions
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Fig. 2: Adsorption capacity of Amberlite IR400 Cl for iodide adsorption from 1000 mg/1 iodide solution in various pH

(7-2). The weight of dry resin, the volume of solution, the time of reaction were 100mg, 100ml, and 24h, respectively.
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Fig. 3: The capacity of resin for iodide adsorption from 1000mg/I iodide solution in presence of three co-existing
anions including chlorine, nitrate, and sulfate in three different concentrations of 8 ,4, and 80 mmol/l. The weight of
dry resin, the volume of solution, the time of reaction were 100mg, 100 ml, and 24h, respectively.
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Fig. 4: lodide adsorption capacity of resin in different times. Initial concentration of iodide, the weight of dry resin,
and volume of solution were 1000mg/1, 500 mg, and 500 ml, respectively.
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Table 3: Extracted parameters from pseudo-first-order kinetics and pseudo-second-order kinetics.

Model Parameter Value
Q, (mg/g) 692.2
The pseudo k,(1/min) 0.9495
First order Kkinetics
R? 0.879
Q, (mg/g) 416.7
The pseudo o k, (g/mg.min) 8.5e-4
second order Kinetics
R? 0.9999
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Fig. 5: The breakthrough curve of iodide adsorption (weight of dry resin 1 g, the iodide concentration of solution
1000 mg/l, and flow rate of solution 2.5 ml/min). a) Without co-existing ions, b) In presence of co-existing anions

including cholerine, nitrate, and sulfate in the same molar concentration of iodide.
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Table 4: Key parameters for three common dynamic models of breakthrough curve for the adsorption of iodine
solution (mass of dry resin, flow rate and initial concentration were 1 g, 2.5 mL/min, 1000 ppm, respectively).

Model Parameter Iodide solution | Iodide and co-existing
ions solution
Thomas k,, (I/min.mg) 0.0000894 0.000045
Q, (mg/g) 401.4 288.5
R? 0.9926 0.9940
Yoon-Nelson |k, (1/min) 0.0626 0.0448
T (min) 168.2 115.4
R? 0.9984 0.9948
Dose- a 10.4 4.9
response
b 0.4185 0.2824
Q,(mg/g) 418.5 282.24
R? 0.9989 0.9990
Q, exp. (mg/g) 432.2 304.6

Ivalogis o immen Vel o Kan 5 (YU) 9 15 L gllas

AL IR - Ol ol oy, b b aglie 08 @32 5l vy o)) Raman) gLl 5 JUT e b

Laodl Q_glj_féd._gr:)'Y.wlog_J)ouz_iLosa_g(\/)JL&

S el Gy od cdib A lie g Laie 4 o 3ok )_JL,l > G_Py J; B S sy UFS
oLl sl S iy, 5 Laodls plow Ly IR¥. ] J52 03 o9 oo SRS SR R e O

ot oM (0) Jyr 5 b sl o ous 5 iz am Ol | e ) Y g

Loty ol e Lmosls dnmlie 5| S 5 blan 2 B0 03 92 9= a8z ol S 0 595 2

sl Loodle s d o 65Vl iz b o 5l 2 9 JoSdpe g oad a ST ol i oy

20[W] SP=10 WD=1(

L

ey iz lan b) 5 ss e 5l L3 Q) ) 4 bgie EDX 5JUT 5 SEM s 19) U
Fig. 6: SEM images and EDX analysis of resin. a) pre- and b) poste-iodide adsorption.
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Fig. 7: Raman spectra of iodide saturated amberlite IR 400 Cl resin.
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Table 5: Iodide capacity of different adsorbent.

adsorbent Adsorption capacity | Reference
(mg/g)
Cu/Cu0, hybrids 22.86 [32]
Cu0,/ Cu-C 41.2 [32]
Mg-Al LDO/Si02 69.87 [32]
MIL-101(Cr)-SO,Ag 244.2 [32]
Ag,0-SNF 29591 [32]
LDH 52.36 [32]
MR-6-Bi,0, 182.88 [32]
Nanosheets-built flowerlike micro/nanostructured 285 [9]
Bi202.33
im-SCMNPs 14.84 [33]
Ag,0 grafted titanate nanolamina 431.8 [34]
H.M.W resin 638.8 [32]
SiPyR-N4 resin 149 [32]
Lewatit A365 (weak base anion exchange resin 589 [19]
Purolite MTS9850 (weak base anion exchange resin) 761 [19]
Ag-D201(strong anion exchange resin) 312.5 [30]
Cu loaded bispicolylamine chelating resin 305 [31]
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