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Abstract; A differential kinetic spectrophotometric method for simultaneous determination of
Ru*" and [RuNOJ*" in the same system was developed. The initial apparent rate constant,
reaction order in term of Ru** or [RuNO*" concentration, equilibrium constant for the reac-
tion of bipyridyl and Ru** or [RuNO** in the presence of hydroxylamine hydrogenchloride
were determined. By measurement of the initial formation rate and the equilibrium concen-
tration of the product Ru(bipy)?" the concentrations of Ru*" and [RuNOJ*" were easily cal-
culated by solving the linear simultaneous equations. The recovery of Ru’" and [RuNO*" is
found to be 96% ~105% and 95% ~106%, respectively. The interference of several com-
mon metal ions is substantially eliminated by addition of EDTA as a masking agent.
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Fig. 3 Reaction rate as a function of reaction time
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Fig. 4 Absorption spectra
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Fig. 7 Absorption spectra
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(Nitrosyl ruthenium and 2,2’-bipyridine reactant spectrum)
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Table 1 Coefficient of recovery of monocomponent ruthenium
c(Rwaaa/(pmol « L7 ¢(Rw mea/ (pmol « L™H) Y/% c(Rwqga/(pmol « L™ ¢(Ru) o/ (pmol « L7 Y/%
12.5 12. 1 96. 0 98.0 101 103
29.0 28.7 99.0 102.5 104 101
32.0 31.4 98.0 135 142 105
56.0 54.9 98.0
2
Table 2 Coefficient of recovery of monocomponent nitrosyl ruthenium
c([RuNOP*) aa c([RuUNOPY) jnea ¢([RuUNOTP*) a c([RUNO ) s
Y/ % Y/ %
/(pmol « L™ /(pmol « L1 /(pmol « L™ /(pmol « L™
10.5 9.9 95.0 95.0 97.9 103
19.5 19. 3 99.0 115 121 105
37.0 36. 3 98.0 146 155 106
65.0 64.4 99.0
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Table 3 Analysis of total concentration of mixture sample

c(Ruw), c([RuNOPY) yaa/ c(Ru) 4aa/ c(Ru(bipy) 3) eq.mea/ c(Rw) cal/
/(umol « L™1) (umol « L™1) (pmol « L™1) (pmol « L™1) (pmol « L™1) (Relation error)/ %

1.5 19.8 20.5 21.2 —0.47

21.3 11.4 9.9 18.4 19.3 —9.3

17.3 4.0 18.1 19.0 —10.7

30. 3 49.5 78.5 84. 8 6.2

79.8 40. 5 39.3 75.9 77.7 —2.6

60.0 19.8 76. 2 73.4 —8.0
39.5 99. 3 102. 3 139.2 0.29

138. 8 69. 2 69. 6 99.5 124.3 —10.4

89.0 49. 8 95.0 119.6 —13.8

4

Table 4 Analysis of mixing proportion in mixture sample

, Fe't o

¢([RuUNO P ) aa/ ¢(RW aa/ <%§> "<[R“Néf;]:€+>“‘*f‘ C([R”N(i_)]H )
(pmol « L1 (pmol « L™1) (pmol = L—1) /% 1% (Relation error)/ %
L5 19.8 2.69 7.04 7.4 0.51
11.4 9.9 1.79 53.5 53.4 —0.18
17.3 3.9 1. 39 81.2 74.2 —0. 86
30.3 19.5 6.7 38.0 36.3 —4.4
40.5 39.3 6.0 50. 8 55.5 9.2
60.0 19.8 4.5 75.2 74.1 —1.4
19.0 89.1 14.1 35.5 32.1 —9.
68.9 69. 3 10. 9 19.9 52.0 1.2
99.5 39.6 6.7 71.5 78.0 9.0
0 1—4 , 0
’ ' 4
s , o
@D o , , pH=
2 min . 4~6.5 ,  HAc-NaAc
2 min , ,0.2mL 0.1 mol/LL EDTA ,0.5 mL
, o 10% (m/m) , 452 nm
s k n , 2 min .
s o o 1.5X 107 ~1.3X
(2) . 10™* mol/L
s , )
, 95% ~106% ,Ca®" ,Ba?t ,Zr'" ,Ni*" ,Co?*",
, i Cu** ,Mg** , Cd*" i
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Table 5

Interference of coexisting ion

c([RuNOJ*™) EDTA
o/ (g« L7}

EDTA

(Ton) fer/ % (Error, free EDTA)/%  (Interference) (Error,add EDTA)/% (Interference)
Ca’* 1.4 53 0.4 - 1.2 —
Ba?*t 1.0 53 0.3 — 0.5 —
Zrtt 2X1072 53 6.4 + 2.4 —
Niz ™ 2X1072 53 7.9 + 4.8 —
Co?™ 2X1073 53 8.2 + 4.6 —
Cu** 4X1073 53 6.5 + 1.3 —
Felt 4X1073 53 .6 ++ 5. 6 +
Mg?* 2X10* 53 3.2 — 2.3 —
Cdzt 8§X 1072 53 4.5 — 0.5 —
. the Kinetics of Complex Formation: Simultaneous
[1] L 2,2°- (7. Determination of Iron and Cobalt by Differential Ki-
, 1999, (3). 68-69. netic Methods[J]. Analyst, 1983, 108 443-445,
[2] , R . [14] Ballesteres L, Perez-Bendite D. Analysis of Binary
[(M]. . , 2000 303-307. and Ternary Mixtures of Cobalt, Nickel and Copper
[3] , s .. - by Differential Kinetic Methods Based on Ligand
Ru( [)H-KIO, (7. Substitution Reactions[J]. Anal Chim Acta. 1984,
, 1994, 14(4); 18-21. 182. 213-218
[4] . [15] Morene A. Simultaneous Spectrofluorimetric Deter-
RER , 1996, 15(3): 85-89. mination of Iron and Manganese by a Differential
[5] s (1)- - Kinetic Catalytic Method [J]. Anal Chem Acta,
[Jl. , 1988, 7 1984, 159.319-328.
(2): 130-135. [16] Sato S. Differential Determination of Antimony([l[)
[6] s , . and Antimony (V) by Solvent Extraction-Spectro-
_ [ photometry With Mandelic Acid and Malachite
, 1994, 12(1): 60-63. Green, Based on the Difference in Reaction Rates
(7] . [J]. Talanta, 1985, 32 341-344.
[ , 1997, 19(2). 89- [17] Rios A, Valcarcel M. Simultaneous Kinetic Deter-
91. mination of Copper, Cobalt and Nickel by Means of
[8] . - >C:N -Group Interchange Reactions [ ] .
— AR Talanta, 1985, 32: 851-858.
» 2000, 19(2): 56-60. [18] Tahboub Y, Pardue H L. Kinetic Spectrophotometric
9] ’ . Method for the Simultaneous Quantitation of Amino
LN [J1. Acids in Two- and Three-Component Mixtures[ J]. Anal
» 2001, 29(6): 653-657. Chim Acta, 1985, 173: 43-49
[10] . , [19] ) (M.

L.
, 1997, 19(2) . 1-4.

[11] Dian J J. The Behavior and Control of Ruthenium
During Reprocessing, CEA-R-4813 [ R]. Paris:
CEA. 1977.

(12] . . [M].

, 1989 123-223.
[13] Ballesteres L, Perez-Bendite D. Analytical Use of

, 1996 456-462.

[20] Brandt W W, Smith G S. Polysubstituted 1, 10-
Phenanthrolines and Bipyridines as Multiple Range
Redox Indicators[J]. Anal Chem, 1949, 21.: 1 313-
1 319.

[21] Richter-Addv G B, Legzdins D. Recent Organome-
tallic Nitrosyl Chemistry[J]. Chem Rev, 1988, 88:
991-1 o10.



