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One of the present authors reported that the patterns
of absorption spectra of heavier rare earth-chloro-
phosphonazo III chelates changed from a- to jB-type
and that of the lighter rare earth chelates did not
change with an increase of the mole ratio of each rare
earth to the chelating agent. Since the mole ratio of
rare earth to the chelating agent in the a-type chelate
was known to be 1:1, the mole ratio method was
applied to estimate the purity of the chelating agent
by using of the standard solutions of lighter rare earths
(La3+, Nd*+, and Gd3*+) and magnesium. The results
show that the purity is about 76%. The result of the
determination of phosphorus in the chelating agent
used shows 859 as the purity. The continuous varia-
tion plots were carried out on the assumption that the
purity was 65, 76, and 859%;. The maximum peak of
the absorbance, in the case of 769, is observed at
mole fraction [La®t]/([La3+]+ [chelating agent]) of 0.5.
The purity of the chelating agent was estimated by
determining phosphorus in the precipitate because the
solutions of the heavier rare earth (Tm?*, Yb®t, and
Lu3+) chelates gave the g-type spectrum and the chelat-
ing agent was completely precipitated from the solutions
in the presence of an excess amount of rare earths. The
result shows the purity of about 769, and this value
agrees well with that of the mole ratio and continuous

variation methods.
(Received Aug. 23, 1975)
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Fig. 1 Chromatographic separation of Cu(II),
Au(IIl) and Pd(II)

S : Sample solution. A mixture was evaporated to
dryness, taken up with 0.5ml ol aqua regia (HCI :
HNOj3; : H;O=4:1:1) and diluted to 25ml! with
deionized water. One ml aliquot was taken, mixed
with 19ml of acetic acid and loaded. E;: Acetic
acid-0.05M HCI (19 : 1); E; : Acetic acid-0.5M HCI
9:1); Ej : Acetic acid-2M HGL (9:1); E,:
Acetone-6M HCl1 (9: 1); Column : ¢ 1.0x6cm
(DEAE-cellulose | g contained)

Table 1 Chromatographic separation of copper,
gold and palladium in modified solutions

Metal Taken Found c.v. Recovery

ion (mg) (mg) (%) (%)
0.440 0.465

Cu(ID) 0.440 0.441} av. 0.452 2.7 102.7
0.440 0.451
0.209 0.212

Au(II) 0.209 0.211} av. 0.212 0.5 101.4
0.209 0.212
0.352 0.340

Pd{I) 0.352 0.350F av. 0.347 1.7 98.6
0.352 0.350

c. v.= Coefficient of variation
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Table 2 Determination of copper, gold and palladium in dental alloys

Found (ing)

Content in original sample (%)

. Taken Aliguoted -
Sample (ing) (mg) Cu Au Pd Cu Au Pd
82.1 1.64 0.302 0.200 0.333 18.4 12.2 20.3
I 774 1.55 0.275 0.177 0.325 17.7} av. 18.1 11.4} av. 11.8 21.0} av. 20.7
59.4 1.19 0.000 0.056 0.238 0.0 4.7 20.0
I 69.7 1.39 0.000 0.062 0.285 0.0 4.5} av. 4.6 20.5f av- 20.3
42.0 0.84 0.081 0.680 0.000 9.6 80.9 0.0
n 53.2 1.06 0.107 0.850 0.000 10.1} av. 9.9 80.2} av. 80.6 0.0
Sample I: Microcrystalline palladiumn-gold-silver alloy for casting, Au=12%, Ag=47%, Pd=20%, Cu=18%, others=3%; 1II:
Silver-palladium alloy (content: unknown); IlI: (18~20) karat gold (content: unknown)
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Anion exchange separation by DEAE-cellulose
and spectrophotometric determination of copper,
gold and palladium in dental alloys. Kazuaki
KawasucHt (Science Education Laboratory, Faculty
of Education, Ehime University, 3, Bunkyo-cho,
Maltsuyama, Ehime)

A combined method of ion-exchange separation and
spectrophotometry was described for determination of’
copper, gold and palladium in dental alloys. The
sample of about 50 mg was taken and treated with a
few ml of nitric acid and then aqua regia and diluted.
The silver chloride precipitated was filtered off, and the
filtrate was diluted to a definite volume to give ca.
0.2 M in hydrochloric acid. One ml aliquot was taken
and mixed with 19 ml of acetic acid and transferred
to a column (¢ 1x6cm) of one gram of weakly
basic anion exchanger diethylaminoethyl cellulose in
the chloride form.

Au(III) and Pd(II) were retained on the column,
while Cu(II) was easily removed from the column with
60 ml of acetic acid~0.5 M hydrochloric acid (9 : 1).
Subsequently, Au(III) was eluted from the column with
50 ml of acetic acid-2 M hydrochloric acid (9 : 1) and
finally Pd(II) was recovered by elution with 50 ml of
acetone-6 M hydrochloric acid (9 :1). An aliquot of
each effluent was taken and the metal ion was deter-
mined spectrophotometrically by use of diethyldithio-
carbamate for copper, rhodamine B for gold and p-
nitrosodiphenylamine for palladium, respectively.

The proposed method is reasonably simple and can
be applied qucvessfully to the determination of copper,
gold and pdlladlum in a variety of dental alloys.

(Received Sept. 11, 1975)
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