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Spectrophotometric Determination of trace amount of Cobalt
in Iron and Steel by Extraction with Nitroso-R Salt

Yasuo INOKUMA and Jyo Enpo

Synopsis:
In order to determine the trace amount of Co in iron and steel, the formation of the chelate of
nitroso-R salt and Co [Co-NRS] and the extraction of this chelate into a chloroform solution with

amines were studied.
Co-NRS chelate was formed at pH 5-7 in the presence of sodium citrate and extracted quantita-

tively into a chloroform solution by adding tri-n-octylamine [TOA]. The absorbance of Co-NRS
chelate in TOA~chloroform solution should be measured at a wave length of approximate 550 nm to
avoid the reagent blank. NRS chelates of other elements could be decomposed completely by adding
H,SO, into a color developing solution and under this condition the fourteen elements coexisted in iron
and steel did not interfere in the determination of Co.

The coefficients of variation as the reproducibilities of this method were 1.29% and 2.1¢; for 0.239;
and 0.039 in Co content respectively and the analytical results of the standard samples agreed well
with their corresponding certified values. Because of the simplicity of the analytical procedures, the
present method was suitable for the routine analysis.
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Table 1. Extraction of Co-NRS chelate by amines.

Amines Molecular formula Absorbance
Tri-n-octyl amine [CH;(CH,)CH, 15N 0.402
Di-n-octyl amine [CH;(CH,),INH 0.324
N-octyl amine [CH;(CH,),]NH, 0.022
Tri-ethanol amine [CH,CH,OH];N 0.006
Cyclohexyl amine C¢H,;NH, 0.018
Tri-methiylene di-amine NH,CH,CH,CH,NH, 0.003
Tri-n-butyl amine [CH,(CH,)31sN 0.318
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Fig. 2. Absorption curve of Co-NRS chelate.
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Fig. 3. Effect of pH value just before the
color development.
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Fig. 10. Effect of Fe concentration on the
formation of Co-NRS chelate,

Table 2. Effect of co-existent elements.

Co-existent G

Fe element 0 (,ug) Difference
Element | mg | Taken | Found (g)

0.05¢| — — | 20.0 | 20.0 —
10 y 21.0 +1.0

Niz+ 5 y 20.5 +0.5
1 y 19.5 0.5

10 y 20.7 +0.7

Cirs+ 5 Y 19.7 —0.3
1 y 19.5 —0.5

5 ” 16.0 4.0

Cror > ” 19.6 —0.4

10 " 20.0 0

w 5 ” 19.6 —0.4
1 ” 19.6 —0.4

Mn 0.5 7 19.9 —~0.1
. 1 ” 19.6 0.4
v 0.5 0 20.6 +0.6
Sm 1 g 19.4 ~0.6
0.5 7 19.8 —0.2

v 25| # 20.0 0
1 y 20.4 +0.4

Ti ]1 p ]2&2 +0.2
Mo \ 9.5 # 20.8 10.8
Al [ 0.5] y 19.4 0.6
Mg us\ v 20.2 +0.2
Ca¥* \ 0.51 y l 19.6 —0.4
poesx | 05| 7 19.4 0.6
Zn 0.5 ” ‘1&4 —0.6

* Added as K3Cr; Q7 solution
**x  Added as CaCl; solution
#%%  Added as Pb(NOj), solution
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Table 3. Reproducibility

Sample JSS 157-1

JSS 651-1

Kinds of steel

Low alloy steel

Stainless steel

Element (%) Si 0.32, Mn 0.47, Nb 0.044 Cr 18.65, Ni 8.86, Mn 1.78

Certified value (%) 0.03 0.23

x (%) 0.029 0.227

R (%) 0.002 0.009

P (%) 0.0006 0.0027

c.v (%) 2.1 1.2

Table 4. Analytical results of standard samples.
Certified Founded Difference
Sample value (%) (%) (%) Remarks (%)
JSS 156-1 0.008 P S } Mn 0.45, $00.26, Cr 0.040
SS 157- 0.03 0.030 0
J55 157-1 ) 0 050 0,001 }hﬁ1Q4Z Zr 0.16, Nb 0.044
JSS 606-1 0.21 0.23 +0.02 Cr 3.89, V 1.01, W 18.09
JSS 158-1 0.30 029 —9.0 } Mn0.47, Ti 0.10, Cu 0.16
NBS 55¢ 0.007 0.006 —0.001 .
, ’ 0 oo 0001 } Ni 0.038, Cr 0.006
NBS 339 0.096 0.092 —-0.004 Ni 8.89, Cr 17.42, Se 0.247
NBS 10le 0.18 0.18 0 Ni 9.48, Cr 17.98
BCS 260/2 0.009 0.008 —0.001 .
P / ” 0.009 0 } pure iron
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Fig. 1 wiRLicX 5, RN 0.05g » 0.0lg
LTI, =20t 50 ug OKRETEDEITI2 pg LIE
Wb T Thok.
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DWTHE LR, R Table 2 ©wRLAEL S,
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