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2 9 : Amberite XAD-16 Th34 A9l 4,5-dihydroxynaphthalene-2,7-disulfonic acid (chromotropic acid,
CTAE 33t 08 HAYAA XAD-16-CTAE AMEL ZHolE FAE FAstaL, HJdTdHHt d4d
Aog sk o] ZHolE FA 4 tig g&uz S B e 9l F5les 2ee
Cr(IM) 2 Cr(VI) o]&E52 & 2 &7 EAS Xy &eyoz 2A8ITE XAD-16-CTA Z# o)
EZAE 1~5 M| HCl, HNO; 2 NaOH 59| 213} %7] ool uj< obgaladty. pH 2014 Cr(VI)
o] &3} Cr(Ill) °]&o] FE3h= I’Zﬂ%"“ S 2HE Cy(V]) o]&wks Agxoz R¥ & s s}
Hom, Cr(VDe] H F2H8-%F2 1.2 mmol/g °IATh BEFF Cr(VI) o]&¢] F&el WA=
¢S AR 2y S QIF, SO , CN, CH;COO, NO; °]22 F&8S 74
2o % A gSkth pH 20014 ZHolE Aol o3 S35 &Fa FEEFORETE
FE0]29] Cr(VI) > Sn(11) > Fe(Ill) > Cu( ') > Cd(I1)=Pb( I ) = Cr(Ill) =Mn( I ) = Ni
S HNOs, HCl B! H,S04 59 B&A] o8k Cr(VI) o] BH5A4S 2R
27 3 M HCIOA 58 @28 8S Uehligith 23402, XAD-16-CTA ZH°|E FA= o 7}
:Li"]-@o] 3 FERIY dFAY F (VD) o9 AdH &, 5 ¢ 3l v /83
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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(Ill) ion and Cr(VI) 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(VI) ion is selectively separated from Cr
() ion at pH 2 and the maximum sorption capacity of Cr(VI) ion is 1.2 mmol/g. In the presence of anions
such as F, SO,%, CN", CH;COO™ and NOs, the sorption of Cr(VI) ion was reduced but anions such as PO,
and CI 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(Il) > Cd(II)=Pb(II ) =Cr(Ill) =Mn(II ) =
Ni(II)=AI(IIl). Desorption characteristics for Cr(VI) ion was investigated with desorption agents such as
HNOs;, HCI, and H,SO,. 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.
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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

gAIA o5 o] 52 Cr(VD)
9] F= Oﬂ o] l% EE 3 zA¥817) 9814 PO, F, CN,

! Soles 7z dATH 7}
sl 2 OMQ} Z % H& 2 Cr(VDol&2] &3t mx
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%—“1 ] g % F&0]L 298 028 mL/min®] 5E
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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™)

~CcH CH N-H N=0 $=0 50
aromatic Aliphatic
A6 e 3000 - 2850 - ] i i _
“ib resin 3100 (br) 2950 (m)
3000 - 2850 - 1526 (s)
XAD-16-NO2 3100 (br) 2950 (m) 1350 (s)
3000 - 2850 -
XAD-16- 1623 - - -
16-NH2 3100 (br) 2950 (m) ®
3000 - 2850 -
XAD-16-CTA 3100 @ 2050 (m) 1043 (s) 643 (br)
CTA t 3000 - 2850 - - - 1059 (s) 653 (b
reagen 3100 (bn) 2950 (m) (s (br)

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

S XAD-16-NH, 57Hd|$} XAD-16-CTA F=A]ol| 2
geo] e -NO,71¢F CTAS] 3HEES CHONS 94i
Moz s o, XAD-16NH, £t Z2¢=
NH,71¢] &3S Ficken¥} lane®] nonaqueous titration
method™’ol] @} 0.1 M HCIO, ¥F&Hoz 24s}o
TIAL 2 AHE Table 39 F53H30h

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 -
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(I) ion: 10 ppm/50 mL
XAD-16-CTA resin: 50 mg (100 ~ 200 mesh)
Matrix : pH 4.0, 0.01 M HAc-NH4Ac buffer solution.
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Fig. 3. Effect of pH on sorption of Cr(Ill) and Cr(VI) 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-HCI solution
Shaking time : 24 hrs.

3.3.2. Cr(Vl) 0|29 S& EY 3 A&
ZHolE A Cr(VD) o]2°] F&E v HY =
Dihs AlThS ZARH Hokﬂ A olE A& 50
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& FHE Cr(V) o] 8 50 mLE 7}%
R Cr(VD) o9 F&ES ICP-AESH
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90%°] &F&&S YoM 12417k o]Fo] F& 50
100% 2 st 2 PE o] FATh 1gal ol
Soe x7)E B&olo] F3EH
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FE BeolE FA ARFLFS dotny] 9
dtod, Cr() B Cr(VD) o9 F=E 10 ppm°1]7\‘]
1000 ppm7HA] ©AH 2 WA ]r‘rw Barake za}
3] Fig. 591 JERUTE AN HE a} 2ol
Cr(l) % Cr(VD) ol &2 F%7t S71845 Faaol
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Fig. 4. Sorption equilibrium of XAD-16-CTA chelating
resin for Cr(VI) 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(Ill) 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-HCl buffer
solution : Cr(VI),

Matrix : pH 5.0, 0.03 M KCI-HCI solution : Cr(VI).

AAMREE 257} Z7sitEle o o4 EaEx
e 295 Ytk XAD-16-CTA ZFH0E X4
o i3k Ccr(m) o]e-9 Hul F2H-S 0.38 mmol/golH,
Cr(V) o9 Z$E 120 mmol/g® 2, 89 FojA
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Fig. 6. Effect of anion on sorption of Cr(VI) 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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Fig. 7. Effect of anion on sorption of Cr(VI) 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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Fig. 8. Breakthrough curves of Cr(Ill) and Cr(VI) 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-HCI solution
Flow rate : 0.28 mlL/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-HCI 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 y .
(mmol/g resin) (mmol/g resin)
Cr(VD) 0.048 0.384
$n(v) 1.25x10° 0.007
Fe(Ill) 0.36x10™* 0.0023
Cu(l < 0.1x10" < 0.001
Cd(I), Pb(),
Cr
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Fig. 10. Recovery of metal ions from artifical waste
water solutions.
XAD-16-CTA: 100 mg (100 ~ 200 mesh)
Flow rate: 0.28 mL/min

Fration volume : 4 mL/fraction.

Table 5. Desorption characteristics of Cr(VI) ion on various acid solution

Recovery (%)

Metal ion HNO; H,SO, HCl

1M 2 M 3 M 1M 2 M 3 M 1M 2 M 3 M
Cr(VI) 70 85 96 65 80 95 73 86 100
Sn(1I) 68 89 100 75 87 100 85 90 100
Fe(IIl) 92 100 100 90 100 100 75 95 100
Cu(II) 79 98 100 75 95 100 68 90 100
Cd(II) 96 100 100 92 100 100 90 100 100
Pb(II) 82 95 100 80 100 100 80 90 100
Cr(II) 91 100 100 86 100 100 90 100 100

*Conc. 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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