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Simultaneous Determination of Cobait and Palladium by Spectrophotometry
with 4- 5-Nitro-2-Pyridylzao -1 3-Diaminobenzene

YANG Xiao-hui HAN Quan LI Hai-wei
Department of Chemistry Xi'an University of Arts and Science Xi'an 710065 China

Abstract A new substraction spectrophotometric method for the simultaneous determination of cobalt and palladium
with 4- 5-nitro-2-pyridylzao -1 3-diaminobenzene 5-NO,-PADAB has been developed. The method is based on
the chromatogenic differences in the different acidity conditions between the complexes of the two kinds of metallic
ions with 5-NO,-PADAB. At the room temperature Co I reacts with 5-NO,-PADAB and forms a stable complex at
pH 6.2 ~8.0 and further acidification makes the maximum absorption wavelength of the complex shift from 518 nm
to 580 nm with remarkable sensitivity improvement. While Pd I reacts with 5-NO,-PADAB quantitatively in
strong acid medium and forms a complex with the maximum absorption wavelength at 586 nm. At 586 nm the
absorption of the complexes of Pd [l and Co II shows a good addictive property with molar absorptivity of g, =
1.28x10° L- mol ™'+ em™ and &, =1.04 x10° L- mol '+ em ™' respectively. Beer's law is obeyed in the
concentration ranges of 0 ~0. 48 mg/L for Co and 0 ~ 1.2 mg/L for Pd. The method has been applied to the
simultaneous determination of trace Co and Pd in ores. And the results are in agreement with those from AAS with
precision n =6 of 1.6% RSD for Co and 1.0% RSD for Pd respectively.
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pHS -3C
5 -NO, -PADAB
1.0 x10 ™ mol/L
1. 000 mg/mL
Co,0, 0.1406 ¢ 100 mL 10 mL
8 mol/L HNO,
100 mL
1. 000 mg/mL
0.1000 g 100 mL 50 mL
1 mL 200 g/L NaCl
2 mL HCI 3 10 mL. 6 mol/L
HCl 100 mL 6 mol/L
HCl
pH=7.0 KH,PO, — NaOH 0.2

mol/L KH, PO, 0.2 mol/L NaOH

50 g/L KF 6 mol/L H,SO,
Simplicity 185
1.2
1 25mL Co Pd
SmL pH=7.0
1.5 mL 5 —-NO, — PADAB

KH, PO, — NaOH

10 min 12 mL 6 mol/L H,SO,
10 min
1 em 586 nm
Co Pd A
2 25 mL
Co Pd 12 mL 6 mol/L H,SO, 10
mL 1.5 mLL. 5 - NO, - PADAB
10 min
1 Pd
Apy Co A=A — Ay,
2 1
Co
2
2.1
1 2.9 mol/L. H,S0,
Co Pd 418 nm
580 nm 586 nm 586 nm Co Pd
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i— ; A=0.9763p +0.0023 p mg/L,
i | 0.9998
5— + 1 £e, =1.28 x10° L-
5-NO; ~PADAB =2.0x10"" mol/L mol '+ em™' g, =1.04x10° L- mol™"- em™'
Co =0.2 pg/mL. Pd =0.4 pg/mL e
2.7
2.2 CO Pd
CO Pd CO Pd 1 CO Pd
Co I  5-NO, - PADAB 1:1 6:1 1= 1:6
pH 6.2 ~8.0 Pd 1T 95 %(~103%
5 -NO, - PADAB
1 1
3 4 Pd 5 - NO, - Table 1 ~ Simultaneous determination results

PADAB

Co
1.9 ~3.6 mol/LL HCl 2.6 ~6.1 mol/L H,S0, 5.4 ~
7.2 mol/L H,PO, 2.9 ~3.6 mol/L HCIO,

518 nm 580 nm

Pd T 5-NO,-PADAB 0.36 ~

3.6 mol/L HCIO, 0.6 ~4.6 mol/L H,SO, 0.48 ~
3.6 mol/L H,PO,

HCI - pd’*
PdCl, *~ Cl~
pH=7.0 KH,PO, - NaOH
Co 2.9 mol/L H,S0,
Pd Co I 5 -NO, -
PADAB Co Pd
2.3

2.5 ug Co 5 pg Pd 1.0 x107° mol/L

5 -NO, - PADAB 0.5 mL
1.5 mL

2.4

Co I 5 - NO, - PADAB
8 min H,SO,
2.9 mol/L H,S0, 24 h

10 min Pd 1 5 -
NO, - PADAB
30 min 8 min
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of Co and Pd in mixed solutions

m /pg m /pg R/% ||m /pg m /g R/ %

Co Pd Co Pd Co Pd Co Pd Co Pd Co Pd

1.90 2.02 95.0 101.0 4 1.92 4.10 96.0 102.5
3.96 1.93  99.0 96.5 6 2.04 598 102.0 99.7
5.80 1.95 96.7 97.5 1.96 8.08 98.0 101.0
7.74 2.06 96.8 103.0 10  2.06 9.88 103.0 98.8
9.66 1.90 96.6 95.0 12 1.92 11.62 96.0 96.8
11.72 1.98  97.7 99.0
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2.8
5 pg Co 10 pg Pd < +5%

@ Co mg Na® K*
NH, >20 Mg’* Mo VI 15 Ba’* Pb*" 1.5 AI’*
0.7 S’ 0.3 Ca’* 0.2 Zr IV 0.15 Ag" Zn’*
Bi'" Ce'* 0.1 Hg’* 0.08 Fe’™ 0.06 Cr'" Os'*
0.04 La’" 0.03 Ni** Cd** 0.02 Sn IV Ru’"
Rh’* 0.01 Ir'* 0.006 Cu’* 0.002 NO; Cl° F~

>50 7.5 3 2.5  1mL
50 g/LL Cu®* Ni** Fe’*
0.02 mg 0.05 mg 0.5 mg
pH=7.0  AI’"
2 mL 50 g/L KF @ Pd
mg 110 F~ 100 Cl- Co**

55 Na* Cu’" 40 Mn’* Zn’"15 Ni** Cd** 10 S©**
8 Mo VI 6 K* AP’*"5 Mg’" 4 Ba’* 3 Fe'" 2
Ca’* Hg* NH;/ 1 Pb’* 0.8 Sn IV 0.6 Zr IV
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0.5 B’ 0.2 La’* 0.1 Cr'* Ce** 0.07 Ag™ 0.007
Ru’* Rh**T 0s*" I 0.001

3
0.2 ¢ 100 mL 10 mL
HCl1 15 mL. HNO,
1 mL 200 g/L NaCl
2 mL HCI 3 10 mL
3 mol/L HCI 100 mL
25 mL 1 mL 50 g/L
Na,P,0, 2
AAS
4
1 .5- 5- -2 -
24 -
J . 2003 23 5 9 -11.
2 2-5- =2 -5

1992 20 11 1363.
3 Ivanov V M Ershova N I Figurovskaya V N et al.

Optical and chromaticity characteristics of cobalt and

palladium 4- 2-pyridylazo resorcinates J . Journal of

Analytical Chemistry 2001 56 2 143 —148.
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Table 2 Simultaneous determination results of Co

and Pd in mixed solutions

wy/ %

RSD/%
AAS

Co Pd Co Pd Co Pd Co Pd

0.220 0.216 0.426 0.431
0.22 0.42 0.212 0.220 0.424 0.431 0.216 0.427 1.6 1.0
0.213 0.216 0.430 0.421

I

1996 24 3 68 -73.

6 Yang Heqing Zhang Guang Zhang Xiaolin et al.
Synthesis of 5- 5-nitro-2-pyridylazo -2 4-diamino-
toluene and its application to spectrophotometric
determination of micro-amounts of palladium J
Talanta 1996 43 747 —753.

7  Shibata S Furukawa M Goto K. Spectrophotometric stu-

dies on the reaction of cobalt with 4- 2-pyridylazo -1

3-diaminobenzene and its halogen derivatives ]

Analytical Chimica Acta 1974 71 85 -91.
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