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Effect of radio frequency power (1.2-1.6kW) on the emission intensity of 42 elements and on their
baseline equivalent concentrations at different observation heights was studied with normal Fassel
torch and high salt concentration torch. The relation between r. f. power and emission intensity was
divided into 4 types:

a) highly increased intensity with increased power
(Au, Cd, Co, Cr, Fe, In, Mg, Mn, Mo, Ni, P, Pb, Pt, Rh, Ta, V and Zn)
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b) a little increased intensity with increased power
(Ag, B, Be, Bi, Nb, Sb, Sc¢, Sn, Ti, Tl, Y and Zr)

c) almost constant intensity with increased power

(Al, Ba, Ca, Cu, Ga, La, Pd, Si and Sr)
d) decreased intensity with increased power
(K, Li, Na and Rb)

The baseline equivalent concentration of each element was almost constant or decreased with decrease

in r. f. power irrespective of torch used. Thus,

aqueous solution.
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Table 1. Instrumental parameters of ICAP-575
Spectrometer : Czerney-Turner mount
Grating 1800 groove/mm
Focal length 75 cm
Entrance slit 25 p x 3 mm
Exit slit 25 p
Photomultiplier(PMT) Hamamatsu R-500

High voltage for PMT 900 V
Observation height 0-30 mm above coil

Torch : Normal Fassel or high salt concentration

Radio frequency 27.12 MHz

R.F. Power 1.2-1.6 Kw
Outer argon gas 16 1/min
Intermediate argon gas 0.5 1/min
Carrier argon gas 0.4 1/min
Sample flow rate 1.8 ml/min
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Table 2.

working solutions

Preparation of standard stock and

Standard stock solution Working soln.

Element Conen. Matrix Chemical Supplier Matrix
Ag 1000ug/g 1 M-HNO3  Metal Nakarai 0.5M-HNO3
Al 5000 0.5M-HC1 Metal Mitsuwa 0.5M-HC1
Au 1000 0.5M-HC1 Metal Tanaka 0.5M-HC1
B 1000 H20 H3BO3 Merck 0.5M-HC1
Ba 1000 0.5M-HNQ3 BaCO3 J.M.C. 0.5M~HC1
Be 250 0.5K-HC1 Metal J.K.C. 0.5M-HC1
Bi 1000 0.5M-HNO3 Metal J.M.C. 3 M-HCL
Ca 2000 0.5M-HNO3 CaCO3 J.M.C. H20
cd 2000 0.5M-HNO3 Metal Mitsuwa 0.5M-HC1
Co 1000 0.5M-HNO3 Metal J.M.C. 0.5M-HC1
cr 2000 H20~  KoCrpO7 Wako 0.5M-HC1
Cu 2000 0.5M~HNO3 Metal Mitsuwa 0.5M-HC1
Fe 2000 0.5M-HC1 Fe03 J.K.C. 0.5M-HC1
Ga 8000 0.1M-HC1 GaCly Nakarai 0.5M-HC1
In 1000 0.5M-HC1 Metal J. M.V, 0.5M~HC1
K 4000 H0 KC1 Hayashi 0.5M-HC1
La 1000 0.5M-HC1 Lag03 Merck 0.5M-HC1
Li 1000 0.5M-HCL Li2CO3 J.M.C. 0.5M-HC1
Mg 2000 0.5M-HNO3  MgO J.M.C. H20
Mn 2000 0.5M-HC1 MnOg J.M.C. 0.5M-HC1
Mo 1000 6 M-HC1 Metal J.M.C. 0.5M-BC1
Na 4000 H20 NaCl Tomida H%O
Nb* 1000 1 M-HF NbF5 Kanto 0.5M-HC1**
Ni 1000 0.5M-HNO3 NiO J.M.C. 0.5K-HC1
P 10000 H0 KH2POq  Wako H20
Pb 2000 0.5M-HNOg Pb(NO3)2 J.N.C. 0.5M-HNO3
Pd 1000 1 M-HC1 Metal J.M.C. 0.5M-HCY
Pt 1000 1 M-HC1 Metal J.M.C. 0.5M-HC1
Rb 1000 H0 RbC1 Nakarai H0
Rh 1000 0:5M-HNO3 Rh(NO3)3 Nakarai 0.5M-HC1
Sb 1000 3 M-HC1 Metal Nakarai 1 M-HC1
Sc* 1000 1 M-HC1 8cCly EKanto 0.5M-HC1
Si 10000 3 M-EF 8103 J.M.C. 0.5M~HCL**
Sn* 1000 6 M-HC1 SnClz Wako 3 M-HC1
Sr 1000 0.5M-HNO3 Sr(NO3)2 J.M.C. 0.5M-HC1
Ta* 1000 1 M-HF TaFs Kanto 0.5M-HC1#**
Ti 1000 0.5M-HF Metal Japan Lamp IND. O.5M-HCl**
T1* 1000 1 M-HNO3 T1C13 Kanto 0.5M-HC1
v 1000 0.5M-HCL NH4VO3  Wako 0.5M-HC1
Y* 1000 1 M-HC1 YClj Kanto 0.5M-HC1
Zn 2000 O0.5M-HNO3  Metal Mitsuwa 0.5M-HCY
2r* 1000 1 M-HC1 2roClz Kanto 0.5M-HC1
* : Commercially available standard solution for AAS

** : 0.5M-HC1l + O.O1M-HF + 0.04% H3BO3
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Fig. 1. Effect of r. f. power on iron emission
Solid line: Emission signal
Broken line: Baseline
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The same symbols are used in Figs. 2-12
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Fig.2. Effect of r. f. power on lithium emission
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Fig.3. Effect of r. f. power on antimony emission
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Fig. 4. Effect of r. f. power on scandium emission
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Fig.5. Effect of r. f. power on yttrium emission
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Fig. 6. Effect of r. f. power on silicon emission
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Fig.8. Effect of r. f. power on barium emission
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Fig.9. Effect of r. f. power on chromium emission
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Fig. 11, Effect of r. f. power on barium emission
with high salt concentration torch

Cr 0 205.552 om 20 \ r I 205.552 om
High conc. torcn | o6

3% 5.E.C., 00D
= o}
T T
P
(
e
8.E.C., pom

Relative intensity

0.2

" L L
L 0
Q 10 20 30 S 10 15 0
Observation height, mm Observation helght, M

Fig.12. Effect of r. f. power on chromium emission
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