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The content was shaken vigorously; the metal went into
mercury forming cadmium-amalgam, while the cad-
mium oxide dissolved itself in the aqueous solution to
form cadmium tetrammine complex cations. After
removal of mercury from the funnel, the solution was
submitted to the determination of cadmium dissolved
in it by means of the atomic absorption spectrophoto-
metry or the EDTA titration. By the above procedure
a minute amount of cadmium oxide could be deter-
mined precisely with high reproducibility. The cri-
tical experiments were also done to clarify the behaviors
of cadmium metal and cadmium oxide in this separa-
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tion process for the purpose of establishing a suitable

procedure.
(Received Oct. 8, 1974)
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Fig. 1 Elution curves of manganese

(a) Mn: 200pg, eluted with HCl (1+1); (b) Mn:
300 g, eluted with HC! (14 5); Ionexchangecolumn :
Amberlite CG-120, H-form, (100~200)mesh, 10 mm¢
X 50mm, flow rate : (1~2) ml/min
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Table 1 Separation of tantalum and niobium
Wash soln Effluent Ta in effluent Nb in effluent

’ (ml) Ge) 1t Gttt

Acid mixturet 0~10 rich rich
4 10~20 >100 >150

” 20~30 4 2

Water 30~40 <2 <2
” ’ 40~50 N.D. N.D.
HCL (I1+1) 50~65 N.D. N.D.

Sample soln. was prepared by dissolving 1.0g of Ta or Nb metal
in 5ml of HF (14+1) and 2ml of HNO; (1+1), and diluting
to ca. 50 ml with water. { Mixture of 5ml of HF (1+1) and
2ml of HNO3 (1+1) was diluted to ca. 50ml with water.
ttt Nb was
determined by ammonium thiocyanate-photometry11>,

tt Ta was determined by MG-photométryl0>,
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=
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Table 2 Separation of iron and aluminum

Added in sample Found in  Eluted with 15ml of
Element soln. (pg) cfluent (ug) HCI (1+1) (pg)
Fe 300 293 <2
Al 100 90 12

Sample soln. : Each metal std. soln. was added to the mixture
of 5ml of HF (1+1) and 2ml of HNO;s (141), and then this
soln. was diluted to ca. 50 ml with water.
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Table 3 Determination of manganese in tantalum
metal by proposed method

Mn Mn in sample

Taken _MP
Sample (g added found
& ee) kg  e®  (ppm)
0.700 0.06, 0.06¢ 0.085
0.70.) 0.%5 0.%5 0.092
No. 1 0.700 0.250 0.29, 0.04¢ 0.05;( #=0.08f
' 0.700 0.100 0.164 0.06¢ 0.08;( o =0.01
0.700 0.350 0.40; 0.055 0.07g
1.000 0.08; 0.085 0.08;
0.200 0.29¢ 0.294 1.4,
0.200 0.100 0.38; 0.285 1.4,
No. 2 0.100 0.13, 0.13, 1.3 2==1.3¢
T 0.100  0.100 0.22; 0.125 1.2 [ ¢=0.07
0.200 0.27, 0.27, 1.3
0.200 0.275 0.275 1.3,
0.700 0.250 0.30, 0.05¢ 0.07,
0.700 0.06, 0.06¢ 0.08;
No. 3 0.700 0.350 0.40; 0.055 0.075| X=0.085
* 0.700 0.100 0.164 0.06¢ 0.08;{ ¢ =0.010
1.000 0.09; 0.095 0.09;
1.000 0.085 0.085 0.085

t Comparison with other methodsi>12),
photometry : N.D.; Cation exchange-photometry : <1 ppm;
Anion exchange-AAS : <0.1 ppm; Flameless AAS13 : 0.05 ppm

Anion exchange-

Table 4 Determination of manganese in niobium
metal by proposed method

Mn Mn
added found

(18) (e8) (1g)

Taken Mn in sample

Sample

0.300 0.250 0.50, 0.25, 0.8
0.300 0.275 0.27s  0.9;

No.lo 0-300 0.100  0.405  0.30s 1.0 %=0.8;
0. 0.300 0.350 0.53, 0.18p 0.8 [ 0=0.12
0.500 0.46p 0.46p 0.9,

0.600 0.545 0.545 0.9;

0.500 0.025 0.025  0.05

0.500 0.250 0.280 0.03, 0.03 ) & oo

No.11  0.500 0.100 0.12, 0.02, 0.0¢ oo
0.500 0.350 0.38, 0.03, 0.06 } Y7
1.000 0.04¢ 0.040 0.04
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Determination of trace manganese in tantalum
and niobium metals by a combination of ion
exchange and kinetic method. Tsutomu Fukasawa
and Takeshi Yamane (Department of Applied Chemi-
stry, Faculty of Engineering, Yamanashi University,
4-3-1, Takeda, Kofu-shi, Yamanashi)

A simple and sensitive mecthod has been developed
for the determination of trace amounts of manganese
in tantalum and niobium metals.

The method is based on the separation and concentra-
tion of manganese by ion exchange adsorption on
cation exchange resin from HF-HNO; media followed
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by the kinetic determination of manganese.

Sample was dissolved in 5 ml of HF(1+1) and 2 ml
of HNO4(1+1) in a polyethylene beaker with gentle
heating, and the solution was diluted to about 50 ml
with water. This sample solution was passed through
an ion exchange column{Amberlite CG-120, H-form,
(100~200)mesh, 10 mm in diam.x 50 mm} at the flow
rate(1~2)ml/min. The column was washed with 30
ml of wash solution{mixture of 5ml of HF(141) and
2 ml of HNOg4(1+41) was diluted with water to about
50 ml}, then with 20ml of water. The adsorbed
manganese was eluted with 15 ml of HCI(1+1). The
effluent containing manganese was collected in a glass
beaker and evaporated to moist dryness without baking.
The residue was dissolved in water and transfered to a
50 ml volumetric flask. A 10 ml aliquot of this solution
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was taken into a test tube with a ground glass stopper.

Then manganese was determined by the kinetic
method described in previous paper®. The proposed
method allows the determination of manganese as low

as 0.05 ppm for 1-gram sample.
(Received Sept. 4, 1974)
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