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Flow Injection Analysis of Small Amounts of Ruthenium(III) by
Catalytic Decomposition Reaction with Aqueous
Copper(II)-phthalocyanine Complex / Sodium Periodate System
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University, 4-12-1, Nakanarusawa, Hitachi-shi, Ibaraki 316-8511

The determination of trace (i.e. sub-ppb levels) ruthenium(Ill) was developed using catalytic reaction. In this reaction,
copper(ll)-phthalocyanine-3, 4', 4", 4"-tetrasulfonic sodium salt (Cu-PTS) as an indicator was decreased its absorbance by the
oxidative decomposition with sodium periodate. Moreover, it was found that the reaction was extremely accelerated by adding
ruthenium(III). Such catalytic reaction was applied to the flow injection analysis(FIA) of trace ruthenium(Ill). As results, the
calibration curve of ruthenium(III) ion was linearly in the concentration range of 1 x 10°M to 1 x 107 M, and a sampling numbers
per hour were 25 samples. Further, the relative standard deviation (RSD) was 0.75 % (n = 25) for Ru®" 1X10®M, and the

determination limits (36) of Ru®>" were 3.67x 10"'°M (37 ppt).
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Fig.1 FIA system for determination of Ru(III) using Cu-PTS soln.

>

A:5.0X10*M Cu-PTS(0.1M H,S0,) soln., 0.5 ml min™;

B: 0.5M NalO, soln., 0.5 ml min'; P: Pump; I: Injector (100uL);
RC: Reaction coil (285cm); D: Detector (630nm);

R: Recorder; W: Waste
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Fig.2 Reaction scheme of Cu-PTS / NalO, system
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Fig.3 Absorption spectra of Cu-PTS complex at 630nm
[Cu-PTS]r=5.0x10*M, [Nal04]r=0.05M, [H,SO4]r=0.1M,
[Ru*1r=2.5%10"M, 20°C

Absorption Spectra: (1) Osec, (2) 30sec, (3) 120sec, (4) 300sec

0.1
. 3)
=
S
[sa)
° 0.05 2
F
< 1)
N
0
0 20 40
Time / min

Fig.4 Flow signals of the FIA
[Cu-PTS]r=5.0x10"*M, [NalO,]r=0.05M, [H,SO4]r=0.1M, 20°C
Signal: (1)[Ru*"]r=1.0x10°M, (2)[Ru**1r=1.0x10"*M,

3)[Ru*1r=1.0x10"M
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Fig.5 Calibration curve
[Cu-PTS];=5.0x10"*M, [NalO,]1=0.05M,
[H,SO04]:=0.1M, 20°C
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Table 1 Influence of foreign substances

Tolerance (+5%) Substances
>x1000 Ti*", V*', Cr*f, Mn*', Co?",
Cu >, Nb™, Mo®, Ag", Ta™",
Wﬁ, Re”, Pt2+, Au
x 100 Fe*, Ni*', Pd >
x 10 Rh*, 0s*, Ir**

[Ru*r=1.0ugl’
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Table 2 Comparison with proposed method and other methods for ruthenium(III) analysis

Analytical method Determination range Determination limit Reference
proposed method 5.0x10°~5.0x10*M 3.7x10"°'M —
spectrophotometric 1.1x10%~3.0x10°°M 33%X10°M 3
analysis
ICP-MS 1.0x10°~8.6x10"M 1.5x10"°'M 4
flow injection™®? 4.0x10°~1.0x10"M 9.4x10"°M 5
atomic absorption 1.0x10°~5.0x10"M 6.0x10°M 6
spectrometry
fluorophotometric 8 5 8
%3 1.0x10%~4.0x10°M 1.0x10"M 7
analysis
spectrophotometric 1.0x1073~5.0x10"2M 3.3x10M 8
analysis

*1 2,4,6-tri-(2-pyridil)-1,3,5-triazine [TPTZ] /hydroxylamine hydrochloride / buffer(pH= 3.0) derivative system

% 2 Safranin-O / water / buffer / metaperiodate catalytic reaction system

% 3 2-(  -pyridyl) thioquinaldinamide [PTQA] /H,SO, oxidative reaction system

* 4 Copper(Il)-phthalocyanine sodium / potassium bromate / citric acid autocatalytic reaction system
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