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X-Ray fluorescence (x.r.f.) method was described
for the determination of heavy metals in size-separated
particulate matters collected from a stationary source
by an Andersen stack sampler equipped with eight
collecting plates. On each of the plate, an aluminum
foil was placed tightly, and the particulate matters
were collected on this foil. The sample (1~5)mg
was taken up from the foil, dissolved with conc.
HNO,;-302, H,0,, conc. HCI-309%, H,O; or aqua
regia, and if necessary, was fused with KHSO,.
From the solution thus obtained, metals were ex-
tracted as their diethyldithiocarbamates into 5 ml of
chloroform after the pH of the solution being ad-
justed to 5 with ammonia water in the presence of
tartrate. The chloroform layer was transfered drop-
wise onto a filter paper (15cm diameter), and con-
currently a gentle stream of warm air was blown
over the surface of the paper to speed up evaporation
of chloroform. The metal complexes were then con-
centrated as a spot in a small central area by allowing
chloroform to permeate from the edge towards the
center of the paper. The spot was exposed to the
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primary X-ray beam from a tungsten-target tube for
X-ray fluorescence measurement. The standard sam-
ples were prepared from the standard solutions of
metals. The elements determined were Cu and Zn
for the particulate emissions from a metal-melting
furnace, Cu, Zn, Pb, Cd, Ni and Fe for those from
a glass-melting furnace, and Cu, Zn, Pb and Fe for
the dust from a garbage burning plant. The results
by x.r.f. method were in good agreement with those
obtained by other analytical techniques, namely, by
atomic absorption spectrometry and spectrophotometry.
The applicability of this method to the determination
of (0.1~1) 9 level of multi-elements in 0.5 mg of
sample was discussed.
(Received Sept. 20, 1980)
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Fig. 1 Current-voltage curve of selenious acid

(1) 10-*M H;SeO; (Adjusted to pH 10.2 with
NaOH); (2) 10-4*M H,;Se¢O3+10-1 M NaNO;+5x
10-2 % Plasdon (Adjusted to pH 9 with NaOH and
Na,B4Or); (3) (1)+10-4M AgNOgs; (4) (3)+10-1
M NaNO3; (5) (2)+10-*M AgNOj; (6) (2)+2.2
x10-* M AgNOj;; Voltage scan rate : 0.2 V/min
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Fig. 2 Effect of applied voltage on the determi-

nation of selenious acid

Sample solution (50ml) contains 10-3M H;S5¢Os,
10-1 M NaNOj;, 5x10-2 96 Plasdon (Adjusted to pH
9 with NaOH and Na;B,0;); Applied voltage uvs.
SCE: (1) 0V, (2) 40.1V, (3) +0.15V, (4) +0.2V
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Fig. 3 Effect of Plasdon on the determination of
selenious acid

Sample solution (50ml) contains 10-3M H:SeOs,
10-1 M NaNOj and varying concentration of Plasdon
(Adjusted to pH 9 with NaOH and Na;B,07)
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Fig. 4 Effect of sodium nitrate on the determi-
nation of selenious acid

Sample solution (50 ml) contains 10-3 M H25eOs, 5%
10-2 ¢ Plasdon and varying amounts of NaNOj;
(Adjusted to pH 9 with NaOH and Na,;B,Ojy)
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Table 1 iR+ X5k, (10-4~10-2)M o#ix L v
B2 0.3 2% DAHOHENEZEL 0.1% OBBIFRETE
BETE.

Table 1 Determination of selenious acid
Concentration (M) HSeOs (mg) Relative  Coefficient
error of variation
H.SeO3; AgNO; Caled.t Foundtt (%)
10-2 10-1 65.44 65.29 —0.3 0.1
10-3 10-2 6.544 6.534 —-0.2 0.1
10-4 10-3 0.6544 0.6531 —0.2 0.1

t Argentimetric titration?’;  ff Average of 4 titrations

35 HEPOER

W v (10-2M, 5ml) #HuwT, HFED ThE
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Table 2 Effect of diverse ions on the determination
of selenious acid

Molar ratio Relative Coefficient of

Ion Added as [Ton] errorf variation

[H:S¢O;37] (%) (%)
Cu?+ Cu(NO3),tt 1 —-0.2 0.1
Fe3+ Fe(NO3)stt 1 —0.2 0.2
Zn2* Zn(NO3j).tt 1 —0.2 0.2
Als+ AL(NO3)stt 1 —-0.2 0.2
Pb2+ Pb(NO3)2 1 —-0.5 0.2
Co2+ Co(NQ3):. 1 -0.4 0.1
Cdz+ Cd(NO3j); 1 ~0.9 0.1
Mg2+ Mg(NO3), 1 ~0.4 0.1
Ca?+ Ca(NOgj)» 20 -0.2 0.2

Sample solution : HSeO3; (10-2 M, 5ml); t Average of 4
titrations; 1t Added 1.5m! of 10-'M EDTA:.2Na and 2ml
of 10-1 M Ca(NOsj), ’

FTiebb, 20 fGEAr0h Aoy AL A ik EECE
by thhote, VEXTADRAAY, 23044
YV, AVIVAAFVERR= IS R2v 7 a144 13109
LIRo fHxE2s 0.2% N0 ZEHHEKCER TX
7o, 1fEE a4y, A A4V, BHRAF vV
BTN =9 Afd AIKEE OB A AR L,
VVBOERCEEY 52 55, BE DO EDTA %
A TCERBRA A vE~AF 7 L=, BSo EDTA »
WEDHELILHR\AL YT AL VT RE Y 7T
Bl I-oTHEEL VB 0.2% LDAROMHSEEL
BERBCERTHZENTE. BT ALBIIVES
FLTHHECEE Y 52 1.
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Table 3 Determination of metallic selenium

Se (mg) Relative Titrant
error AgNO;
Taken Found (%) M)
184.6 184.6 +0.0
164.2 164.2 +0.0
113.2 113.2 -0.1
68.53 68.42 —0.2
63.74 63.76 —0.0; 10-2
72.95 72.88 -0.1
3.935 3.923 —0.3
3.935 3.946 +0.3
3.905 3.918 +0.3
0.666 0.656 —1.5
0.648 0.635 -2.0 10-3
0.566 0.543 —4.1

# (3~180)mg DELE+ v vt 0.3 % Lo
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1) wWEPE, RpMT: Ak, 1975, 1337.
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Determination of selenious acid and metallic
selenium. (Studies on analytical methods by am-
perometric titrations using a rotating platinum elec-
trode. XLIII.) Sanae IkeEpa, Hiromu SATAKE,
Hideaki SmiNnoHARA* and Kazutaka TAKEICHI**
(*Faculty of Engineering, Tokushima University, 2-1,
Minamijosanjima-cho, Tokushima-shi, Tokushima;
**Shikoku Women’s University, Ojin-cho, Tokushima-
shi, Tokushima)

A simple method for the rapid determination of
selenious acid in the presence of sodium nitrate was
investigated by means of amperometric titration with
silver nitrate using a rotating platinum electrode
(+0.15V vs. SCE). Selenious acid {(10-4~10-2)M}
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and metallic selenium (3~180)mg were determined
with a coefficient of variation about 0.1 %. Sodium
nitrate did not interfere with the titration. The re-
commended procedure is as follows. (1) Determi-
nation of selenious acid in the presence of sodium
nitrate. Place 5ml each of 10-2M selenious acid
and 1 M sodium nitrate into the titration cell. Add
0.5 ml of 59, poly(vinylpyrolydone) and dilute to
50 ml with water after adjusting the pH to 9 with
10-1M sodium hydroxide and 10-2M sodium tetra-
borate. Titrate the resultant solution with 10-2M
silver nitrate solution amperometrically. (2) Determi-
nation of metallic selenium. Dissolve powdered sele-
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nium (3~70)mg with 1 ml of concentrated nitric acid
in a 20 ml weighing bottle at (90~100)°C using a
water bath {(5~6)min}. Dilute the solution to 100
ml with water. Analyze an aliquot of the solution
in the same manner as discribed in (1).

(Received Nov. 6, 1980)

Keyword phrases
determination of selenious acid and metallic selenium;
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argentimetry; nitrate.
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