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Preconcentration and Determination of Palladium( ) by An Organic
Solvent-Soluble Membrane Filtration-Graphite Furnace Atomic
Absorption Spectrometry

He Runjuan, Qian Chunyan, Zhu Ruohua®, Gu Xuexin
(Department of Chemistry, Capital Normal University, Beijing 100037)

Abstract A method for the preconcentration and determination of trace Pd( ) by graphite furnace
atomic absorption spectrometry (GFAAS) was described. It was based on the formation of Pd( )-2-(5-
chloro-2-pyridylazo)-5-dimethylaminoaniline (5-CI-PADAM)-exadecyltrimethylammonium bromide
(CTMAB) complex in heavy acid medium. The complex was collected on a soluble membrane filter and the
detection of the solution obtained after dissolving and analyzing the membrane in a proper solvent. The
conditions for the formation and collection of the complex including pH, effect of surfactants, aperture of the
membrane filter, effect of matrix modifiers etc. were optimized. Under the optimized conditions, the linear
range was found in the range of 0.2 2.3ng-mL* and 2.3 7ng-mL* with the R=0.9995 and R=0.9998
respectively. The limit of detection achieved was 0.03ng-mL™* after separation. The method was used for the
determination of the soil and ore samples with satisfaction.
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[1-3] 4 N,N-
[5.6] 6]
ng () 2[6 -2 ) 5
(5-CI-PADMA) (CTMAB)
0.22um
1
11
Z-8000 ( )
() 0.3001mg/mL 100ng/mL
pH<2 5-CI-PADMA( ) 100ug/mL
0.5mol/L CTMAB 0.05%
N,N- 5mg/mL
1.2
244.8nm 5mA 25uL 0.4nm 30mL/min
200mL/min
1
1
Tab.1 Step of temperature programming
/ / Is
80 110 20
110 110 10
110 1000 20
1000 1000 5
2300 2300 5

2800 2800
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1800 2600
2200 2600
2300
25uL
3mm
1.3
Pd( ) 25mL 0.10mL 5-CI-PADMA
1.25mL CTMAB 0.5mol/L 25mL 60 50min
0.015MPa 8 10mL/min 0.22um 150pm
4.5mL N,N-
( 2/3) 0.4mL 0.1mL 80
2min GFAAS 1
2
2.1
211 Pd(Il)  5-CI-PADMA
1.0mol/L
Pd(ll)  5-CI-PADMA 0.1 3.0mol/L
0.4 1.8mol/L 0.5mol/L
2.1.2 5-CI-PADMA
5-CI-PADMA 0.05 0.25mL 5-CI-PADMA
0.10mL
2.1.3 Zeph Tween-20 TritonX-100 CTMAB
CTMAB
Pd( )/5-CI-PADMA/CTMAB
5-CI-PADMA CTMAB
CTMAB 0.8 2.0mL
(cmc 0.92mmol/L) CTMAB 1.25mL
2.14 60
30 90min 60
50min
2.2
0.22 0.45um 0.22pum
0.3um 0.45um
0.22um

2.3
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110 1000
4/1 \Y v 4/1
15%
15
10%
2.4
0.2 2.3ng/mL 2.3 7ng/mL
( 1) A,=0.00633+0.01736xCpq (ng/mL)
A,=-0.01924+0.02798xCpy ,(ng/mL) 0.9998 0.03ng/mL
RSD%<5%
0.20
0.18+
0.16
0.141
0.124
A0.10-
0.08+
0.064
0.04
0.02
0.00 T T T T
0 2 4 6 8
C., (”)/(mg/mL)
1 Pd
Fig.l1 Thecalibration curveof Pd
2.5
100ng Pd( ) +5%

willl
0.9995
5

(ng)

2V5(9), Cd2*(0.35), Cu?*(3), Pb?(3.5), M0o®(0.12), BaZ*(40), Mn?*(100), Cr¥*(7), SO,2(20), Ni?*(5),
Fe**(2), AI**(100), C0?*(0.2), Zn*(30), Bi**(6), Ga*(2), Ge*(2), Hg? (1), I'(20), NO;(20), CO,>(10),

4



http://www.hxtb.org 2004 67 wlll

CI-(30), Br(30), C,0,5(10), EDTA(100) (6) Pt Rh Ru Os Ir
EDTA
( Fe Ni)
3
3.1
1.0000g GBW07293
100mL ( ) 15mL
2h 100 2mL
5mL 20% NacCl 2mL
5mL NO, 1mol/L  HCI 5mL
10mL 1mol/L HCI
2mL Img/mL EDTA 1mL
562.5ng/g (568ng/g) £5% 97.2%
3.2
10.0000g 100mL
25mL 100mL
2mL Img/mL EDTA 2mL 100ng
ng/g 91.7% 104.5%
2
2
Tab.2 Resultsfor thedetermination of Pd and therecovery in the soil samples
Pd Pd
I Pd Pd Pd I Pd I 1%
9 I(ng/mL) I(nglg) 9 g ’
1 10.0023 20.8 52.1 50 463 92.6
2 10.0188 14.4 35.9 80 81.4 101.8
3 10.0155 28.4 71.0 80 81.9 102.4
4 10.0207 8.0 20.0 100 104.0 104.0
5 10.0142 16.6 414 120 123.7 103.1
6 10.0101 34.0 85.0 120 111.8 93.2
n=5
4
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