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2 9 8 YollA A2 sulfurous acide} 3ol 733 Os(I)E WA 3 AAJE v]$)aky]
Os(IV)<= inductively coupled plasma atomic emission spectrometry (ICP-AES)Z #2131t} pH 2-102] =
L-dof A sulfurous acide} Os(VIIDS] A4 Wkl oJsle] AAE Os(VI)S ICP-AESE #4315t &
%3 H57](concentric type nebulizer)ol] 23+ A|F =] ¥WHA sulfurous acid 9 osmium HH-3- 2] 5
HE F e A58 Vel en thdst ICP-AES 271014 33] vHE 2AE wf AEHL 054.5%
9o, A& A= 2.5-57.7 ng/gel Tt

Abstract: In this study, a convenient, fast and accurate inductively coupled plasma atomic emission spectrometry
(ICP-AES) method has been optimized for the determination of osmium in aqueous solutions. The method makes
use of the reaction of sulfurous acid with osmium to quantitative conversion of volatile Os(VIII) to non-volatile
Os(IV) in the pH range 2-10. The response was found to be stabilized immediately after sulfurous acid reacted
with osmium. The precision was calculated to be 0.5-4.5 % (RSD) under various ICP-AES conditions. The

detection limit was 2.5-57.7 ng/g based on 3¢ of the blank response (n=3) using a concentric flow nebulization.
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Fig 1. Change in the osmium concentration with increasing

3+ ICP-AES®] 2]3F Osmium®] & & #-4] 253

Table 2. Detection limits® of the analytical method in ng/g
by ICP-AES

wavelength pH
(nm) 2.0 4.0 6.0 8.0 100

189.800 9.6 10.5 10.4 9.7 9.8
206.721 10.4 11.4 11.8 10.8 10.9
225.585 2.5 2.7 2.7 2.6 2.6
228.226 33 35 35 35 3.6
233.680 17.9 19.4 19.6 19.5 18.4
248.624 40.3 40.8 57.7 40.7 394

Calculated on the basis of 30 of the three blank measurements

time of the reaction. 7.5 pg/g of the OsO, was used

for analysis.

£ 252 g9

A &5 108 Fo SAs0n 4

= Table 1°] YERIRITE A2 RE pH7E 2.00014
8002 27K meh A o] Zhhe AYS B

oltt7t pH 10.0914 = A3} gho] Tl Hadhe A F
£3] pH 2.0 oA £4
pH &M H} tha

< YERAIT

o rlo

A7 &
A YGERAL /) o] 4
osmium 33| A A oA Os(VIINS A4
EX38kaL 2 A3 g SR sk

[e

Fl

o

/\—1 @

b AwE o B Vet Qe gEg wo|
I glljr I 0:17]/\4 _9_0140] pH 10.0 _Q_OHoﬂ LH‘E,‘]- H/H
shol AR 2:50) T &
P B AL glom W ] e Sl
A Qe Ao s dAvtEn 3] AERYEH I

AAZHE pH 28 ¢

RSD %ol 0.6-45 %= A|@Ae] -5

st

PR O R pH 2.0-10.0 ¥ g spgel] digk HE
FAE Table 29 YR SATE T AF 204

A& A=
HH sulfurous acid=

HA s gdE,

Table 1. Reproducibility® of the analytical method by ICP-AES

2.5-57.7 ng/g 2 UEIRT) o] ARR

osmium £41& 93 A=

using a concentric flow nebulization.
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length (nm) ol

wavelen, nm

gt 2.0 4.0 6.0 8.0 10.0
189.800 0.94%20.016 0.97£0.012 0.98+0.021 1.01£0.023 0.951+0.022
206.721 0.931£0.010 0.95£0.012 0.98+0.035 1.01£0.046 0.96x0.016
225.585 0.93+0.012 0.94+0.006 0.97%+0.006 0.97+0.032 0.96%0.006
228.226 0.94+0.006 0.95+0.021 0.9610.005 0.961+0.024 0.96+0.016
233.680 0.95+0.012 0.97£0.006 0.981+0.010 0.98+0.031 0.98+0.012
248.624 0.9310.006 0.941+0.011 0.95+0.012 0.93+0.016 0.94%0.006

1.0 pg/g of the osmium sample was used for analysis. Results are expressed as the average and its SD (standard deviation) from the 3

successive analyses.
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