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Consecutive Determination of Pentavalent Neptunium

by Spectrophotometric Method
Tadac TANAKA and lideo KAMIYAMA

Department of Environmental Safety Research
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken

(Received January 29, 1993)

Consecutive spectrophotometric determination of neptunium (V) was
investigated on flow system, by using color reaction based on a complex
formation with arsenazo III. Sample solutions containing 1 x 1078 ~
1 x 107 °M neptunium (V) were used, and a 2 x 10 ° M arsenazo III (in
HOAc~NaOAc buffer solution of pH 4.3) as a reagent solution. Two
streams were propelled into flow-cell at the same flow rate of 0.5 ml/min

by using a double plunger pump. Absorbance was measured at 650 nm.
There was a linear relationship between 1 x 1078 v 1 x 10" ° M neptunium
(V), without influence of interfere ions dissolved out from various
sedimental materials. The present method was successfully applied to

the migration experiment of neptunium (V) in a sandy soil layer.

Keywords: Consecutive Determination, Pentavalent Neptunium, Arsenazo III,

Spectrophotometry, Sandy Soil, Interfere Ion, Migration Experiment
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Table 2 Influence of interfere ions dissolved out

from various sedimental materials

Absorbance
Test sample -
Blank test Np(V) complex
540nm 650nm 540nm 650nm
Non-interfere ion 0.29 0.03 0.15 0.24
Coastal sand 0.29 0.04 0.15 0. 24
loamy soil 0.28 0.03 0.15 0.25
Tuff sand 0.29 0. 03 0.15 0.24
Tuff rock 0.30 0.03 0.15% 0,24
Sand stone 0.30 0.04 0. 16 .25
_Synthetic ground water 0. 29 0.04 0.16 0. 25
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Table 3  Propelled time at which absorbance of Arsenazo II

reached to half of the maximum at 540 nm

Arsenazo I concentration Time1/2zabsorbance

My (sec)
2x 1068 265
4x 1068 260
6x 108 260
gx 108 260
11053 : 235
average ‘ 260

Table 4 Propellied time at which absorbance of Neptunium—Arsenazo I

complex reached to half of the maximum at 650 nm

Neptunium (V) concentration Time1/2absorbance

(M) : (sec)
1x 1068 260
2 108 240
4% 1068 265
62X 108 : 275
8x 108 230
1x 103 230
average 250
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Fig.1 Schematic diagram of flow system
NP:Neptunium (V) solution: AA:Arsenazo II solution (pH 4. 3):
MP:micro tube pump; C:sandy soil layer column; DP:double plunger
pump; D:spectrophotometer (650 nm); R:recorder; W:waste:

SJ:separating joint; CJ:watercourse changing joint: MJ:mixing joint
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Fig.2 Absorptien spectra of Neptunium (V) —Arsenazo Il complex
Arsenazo I concentration; 1 X107°M,
Neptunium (V) concentratiom: 1:0 M; 2:1.0x107°M; 3:2.0x107°M;
4:2.5X107%M; 5:5.0x10°°M; 6:1.0x107°M, 7:2.0x107°M,
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Fig.8 Calibration curve of Neptunium (V) by batch method
Arsenazo I concentration; 1 X10-°M, Wave length; 650 nm
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Fig.4 Time course of absorbance of Arsenazo II by flow methed (under

inflowing Arsenazo II)
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Fig.5 Time course of absorbance of Arsenazo II by flow method (under

infowing deionized water)
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Fig.6 Calibration curve of Arsenazo Il by flow methad
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Fig.9 Calibration curve of Neptunium (V) by flow method
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Fig.10 Time course of absorbance of Arsenazo I complex with Neptunium (V)

eluted from coastal sandy soil column
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Fig.11 Comparison of breakthrough curve between activity of Neptunium 237

and concentration of Neptunium (V)



