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Table 1  Operating conditions of inductively coupled plasma atomic emission spectrometry ( ICP-AES) and vapour generation
ICP-AES
Condition of ICP-AES Condition of vapour generation
RF 3 1.2% NaBH,
Radio frequency power ( kW) o Reductant concentration (iin 0.05 mol/L NaOH)
Coolant gas flow rate ( L/min) 15 Acid HNO,
Auxiliary gas flow rate ( L/min) 0.5 Sample flow rate( mL/min) 2.0
Nebulizer gas flow rate ( L/min) 0.4 Reductant flow rate ( mL/min) 2.0
ICP Plasma view type Axial Waste flow rate ( ml./min) 5.0
2.4
1 mg/L Rh 02.04.0 6.08.0 10.0 mL 1 mL HCI 6 mL
HNO, 100 mL .
3
3.1
HNO,  HCl 1 100 pg/L Rh
2 o 2 HNO, Rh HCI ;
1.0 mol/L o
1.0 mol/L HNO, o
3.2 NaBH,
1.0 mol/L. HNO, NaBH, 100 wg/L Rh o 3
NaBH, 1.2% (m/V) : NaBH,
NaBH, o 1.2% ( m /V) NaBH, o
3.3
HNO, 1.0 mol/L NaBH, 1.2% ( Ar) 100 pg/L Rh
( 4. 4 0.4 L/min :

0.4 L/min.
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Fig.2 Effect of acid concentration on emission intensity
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Table 2 Compare of two methods
) RSD
Linear range ( pg/L) Correlation coefficient Detection limit ( wg/L) Sensitivity( slop) (%)
Nebulization 20 ~ 10000 0.9999 8.6 16.7 0.26
v . 20 ~ 1500 0.9986 6.9 42.4 1.6

apor generation

3.5
100 pg/L Rh o 150 mg/L. Ca
Zn Mn Ti Al Fe ; :Cu(4 mg/L) Co Ni(30 mg/L) As(ll)
(200 mg/L) Pt Pd(2 mg/L) .
3.6
o 3
Table 3 Determination of rhodium in waste catalyst and
3 recovery( n =4)
’ ’ FAAS
97 % 94% , Found by this method Added Recovery Found by
(pe/g) (pgl/e) (%) FAAS( pg/g)
’ 28+3.0 25 97 28.3+3.6
50 94
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Determination of Rhodium by Inductively Coupled Plasma Atomic
Emission Spectrometry With Chemical Vapour
Generation Sample Introduction Technique

DUAN Xu-Chuan
( College of Chemistry and Life Sciences Tianjin Normal University Tianjin Key Laboratory of Cyto-Genetical
and Molecular Regulation Tianjin 300387)

Abstract An inductively coupled plasma atomic emission spectrometry ( [CP-AES) combined with a boron
hydride vapour generation device was used for the determination of rhodium in waste catalyst. When the flow
rate of sample and sodium borohydride solution was 2 mL./min waste rate was 6 mL./min the optimum condi-
tions were as follows: 0.4 L/min of carrier rate 1.0 mol/L of acidity of nitric acid for vapor generation and
concentration of sodium borohydride 1.2( m/V) . The study showed that a twofold increase in the efficiency of
rhodium was achieved as compared to nebulization. The detection limit was 6.9 wg/L  which is slight better
than that of with nebulization. The linear range for rhodium was 20 — 1500 pg/L with a correlation coefficient
of 0.9986. The mean recovery of sample analysis was 95.5% . Excellent agreement was found between the
present method and FAAS.
Keywords Chemical vapour generation; Inductively coupled plasma atomic emission spectrometry; Rhodium
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