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Abstract : A new polystyrene-divinylbenzene chelating resin containing 4,5-dihydroxy- naphthalene-2,7-

disulfonic acid (chromotropic acid : CTA) as functional group has been synthesized and characterized. The
sorption and desorption properties of this chelating resin for Cr( I} ion and Cr( V) ion including nine metal
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bloodstain. As a results, FOB test kit could be effectively applied to identification of human blood at

chelating resin was stable in acidic and alkaline solution. The Cr( V) ion is selectively separated from Cr

(II) ion at pH 2 and the maximum sorption capacity of Cr( V]) ion is 1.2 mmol/g. In the presence of anions
such as F, 3042', CN ', CH;COO0  and NOs, the sorption of Cr(V]) ion was reduced but anions such as PO 4}'
and Cl revealed no interference effect. The elution order of metal ions obtained from breakthrough capacity
and overall capacity at pH 2 was Cr(VI) >Sn(II) >Fe(Ill) > Cu(II) >Cd(II) =Pb(II ) =Cr(1lI) =Mn(II ) =
Ni(II) = AI(IIT). Desorption characteristics for Cr( V) ion was investigated with desorption agents such as
HNO;, HCI, and H;80,. It was found that the ion showed high desorption efficiency with 3 M HCl. As the

result, the chelating resin, XAD-16-CTA was successfully applied to separation and preconcentration of Cr

(VI) ion from several metal ions in metal finishing works.

Key words : Polystyrene-divinylbenzene, Chelating resin, Chromotropic acid, Sorption, Desorption
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Table 1. Analytical conditions of ICP-AES and wave-
lengths for the determination of metal ions

Description Condition
RF power (W) 1150
Flow rate of argon gas
Coolant gas (L/min) 14
Auxiliary gas (L/min) 0.5
Carrier gas (L/min) 0.5
Pump rate (rpm) 130
Purge time (sec) 90
Wavelength (nm)
Chromium 205.552
Copper 224.700
Zinc 206.200
Lead 220.353
Manganese 259.373
Nickel 221.647
Iron 239.562
Alumium 308.215
Tin 189.989
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Table 2. Infrared absorption peaks of XAD-16 resin, intermediates, XAD-16-CTA chelating resin and CTA reagent

Functional group (cm "y

“CH CH N-H N=0 ) $-0
aromatic Aliphatic
CAD6 res 3000 - 2850 - i i i ,
b resm 3100 (br) 2950 (m)
3000 - 2850 - i 1526 (s) i .
XAD-16-NO2 3100 (bl‘) 2950 (Il’l) 1350 (S)
3000 - 2850 -
-16- 1623 - - -
XAD-16-NH2 3100 (bo) 2950 (m) s)
3000 - 2850 -
e . - 1043
XAD-16-CTA 3100 © 2950 (@) 043 () 643 (br)
A ) 3000 - 2850 - 1059 ) 653 (br)
reagent - - S 3
g 3100 (br) 2950 (m)

br: broad, m: midium, s: strong
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Fig. 1 Structure of XAD-16-CTA chelating resin.

39 XAD-16-NH: 27149} XAD-16-CTA Ao 2
F o] NO,7]9} CTAS] 3}%2 CHONS 4
Mo n gesty o, XAD-16:NH; F7HA|o A3
-NH,71¢] st#-e Ficken?} lane®] nonaqueous titration
method™ o] we} 0.1 M HClO, §&gelon 2Asle]
UL L BHAE Table 39 FESIHCT.

ol
IR

Table 3. The contents of functional group on inter-
mediates and chelating resin

Intermediates &  mmol of functional group/ g of resin

Chelating resin NH,* CTA"
XAD-16-NH » 325 i
XAD-15-CTA 0.875

a: 0.IM HCIO ; non-aqueous titration method
b: CHONS analysis
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Fig. 2. Chemical stability of XAD-16-CTA
resin in acidic and basic solutions.
Conc of Cu(Il) ion: 10 ppm/50 mL
XAD-16-CTA resin: 50 mg (100 ~ 200 mesh)
Matrix : pH 4.0, 0.01 M HAc-NH:Ac buffer solution.
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Fig. 3. FEffect of pH on sorption of Cr(II) and Cr(V]) ion.
Conc. of each metal ion : 50 ppm/50 mL
XAD-16-CTA resin : 50 mg (100 ~ 200 mesh)
Matrix : pH 2.0, 0.03 M KCI-HCl solution
Shaking time : 24 hrs.
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Fig. 4. Sorption equilibrium of XAD-16-CTA chelating
resin for Cr( V]) ion.
Conc. of Cr(VI) ion : 10 ppm, 50 ppm/mL
XAD-16-CTA resin : 50 mg (100 ~ 200 mesh)
Matrix : pH 2.0, 0.03 M KCI-HCI buffer solution.
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Fig. 5. Sorption capacity of Cr(I) and Cr(VI) ion for

XAD-16-CTA chelating resin.

XAD-16-CTA resin : 50 mg (100 ~ 200 mesh)

Shaking time : 24 hrs

Matrix : pH 2.0, 003 M KCI-HCI
solution : Cr( V],

: pH 5.0, 0.03 M KCI-HCl solution : Cr( V).
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Fig. 6. Effect of anion on sorption of Cr(V]) ion.
Conc. of Cr(Vl) ion : 10 ppm/50 mL
XAD-16-CTA resin : 50 mg (100 ~ 200 mesh)

Shaking time : 24 hrs.
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7. FEffect of anion on sorption of Cr( V) ion.
Conc. of Cr(VI) ion : 10 ppm/50 mL
XAD-16-CTA resin : 50 mg (100 ~ 200 mesh)
Shaking time : 24 hrs.
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06+
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o Cr(lll)

T T T M T
0 20 40 60 80 100 120 140
Fraction of volume
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Fig. 8. Breakthrough curves of Cr(Il) and Cr(V]) metal

ions.

Conc. of each metal ion : 5 ppm
XAD-16-CTA resin : 100 mg (100 ~ 200 mesh)
Fraction volume : 5 mlffraction

Matrix : pH 2.0, 0.03 M KCI-HCI solution
Flow rate : 0.28 mI/min.
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Fig. 9. Breakthrough curves of various metal ions.
Conc. of each metal ion : 5 ppm
XAD-16-CTA resin : 100 mg (100 ~ 200 mesh)
Fraction volume : 5 ml/fraction
Matrix : pH 2.0, 0.03 M KCI-HCl solution
Flow rate : 0.28 mL/min

Table 4. Breakthrough capacity and overall capacity of
metal ions on XAD-16-CTA chelating resin

Breakthrough .
. . Overall capacity
Metal ions capacity )
(mmol/g resin) (mmol/g. resin)
Cr( V) 0.048 0.384
Sn(1V) 12510 0.007
Fe( T} 0.3610 * 0.0023
Cu(I < 0.1x10" ¢ 0.001
Cd(T1), Pb(I),
Cr( 1 s
01107 { 0.0001
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Table 5. Desorption characteristics of Cr(VI) ion on various acid solution
Recovery (%)
Metal ion HNO; H,S0;4 HCI
IM 2 M 3 M IM 2 M 3 M IM 2 M 3 M
Cr(VI) 70 85 96 65 80 95 73 86 100
Sn( II) 68 89 100 75 87 100 85 90 100
Fe(1Il) 92 100 100 90 100 100 75 95 100
Cu( II) 79 98 100 75 95 100 68 90 100
Cd(1I) 96 100 100 92 100 100 90 100 100
Pb( 1) 82 95 100 80 100 100 80 90 100
Cr(1l) 91 100 100 86 100 100 90 100 100

*Cone. of metal ion: each 5 ppm
*Sorption flow rate: 0.28 mL/min.
*Desorption agent volume: each 10 mL
*Desorption flow rate: 0.28 mL/min.
*Resin weight: 100 mg
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