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(COD) in aqueous environmental samples by flow
injection analysis (FIA). Both of a 1 mM potassium
permanganate solution and 109, sulfuric acid solution
containing 209, phosphoric acid are separately pumped
up with a double reciprocating micro-pump at res-
pective flow rates of 0.2 ml min-! and merged into a
carrier stream. A 30pl of sample is injected into the
flow of acid solution with an automatic sampling valve
at an interval of 8 min and then mixed with the
carrier solutions. The mixture is passed through a
reaction manifold made of polytetrafluoroethylene
tubing (0.5 mm i. d.xX50 m), which is immersed in a
thermostated bath involving corn oil at 100°C. After
reaction, the resulting solution is led into a spectro-
photometric detection at 525 nm and COD values with
this method are determined by using peak heights in
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the recordings. The FIA system is simple and has the
following advantages; (i) quantities of reagents and
waste are small, (ii) continuous monitoring is possible
since (7~8) samples are analyzed for an hour, and (iii)
chloride ion up to 200 mg 1-! does not interfere with
the determination. The system was successfully applied
to the COD measurements of various industrial waste
water samples, and to the continuous monitoring of
COD in waste water from laboratory of university.
(Received Sept. 5, 1981)
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Fig. 1 Apparatus for decomposition with am-

monium iodide

: Decomposition tube (15mm o.d., 45mm length);
@® : Cold trap tube (20mm o.d., 330 mm length);
© : Sample; ammonium iodide and platinum; @ :
Fish-tail burner
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Table 1 Synthetic sample, diluted with
quartz powder
Concentration (mg/g)
Sample No.
Sn02 szOg BizOg

1 1.10, 0.545 0.514

2 3.66; 0.735 1.795
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Table 2 Recovery of tin in synthetic samples

Sample Sample taken (mg) Sn found
m—— A
No. (Sn, &) G (%)
1 22.15 (19.19) 19.5 102
1 24.68 (21.38) 22.0 103 ¥=99.8 %
2 22.76 EGS.GI) 64.2 97.9% 0p-1=2.78
2 23.10 (66.59) 66.3 99.6) c.v.=2.79 %
1 80.2 66.9 96.3

1 (69.50)

Table 3 Recovery of antimony in synthetic samples

Sample Sample taken (mg) Sb found
P WSS

No. (Sb, pg) D)
1 14.89 (6.78) 6.7 98.8
2 22.76 (13.98) 13.9 99.4)] =100 %
1 28.60 £13.02) 13.4 103 Op-1=2.64
1 40.28 (18.34) 17.8 97.1} c.v.=2.64 %
1 80.21 (36.52) 37.5 103

Table 4 Recovery of bismuth in synthetic samples

Sample Sample taken (mg) Bi found
D T

No. (Bis 48) Gy (%)
1 14.89 (6.81) 6.8 99.9 -
2 22 76 234 .60) 34.2 98.8) x=100 %
1 4.68 (11.29) 12.1 107 op-1=4.10
1 8.60 (13.08) 12.7 97.1} c.v.=4.10 %
1 40.28 (18.43) 17.9 97.1
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Table 5 Determination of tin, antimony and
bismuth in pepperbush leaves, ores, river
and pond sediments

Sn Sb Bi
Sample (ppm) (ppm) (ppm)
Pepperbush leaves®) 1.25 0.11 <0.1
I.11 0.14 <0.1
Reported value — 0.10~0.1912>13% —
(Ave. 0.15)
River sediment® 322 28.4 <0.1
314 27.1 <0.1
304 29.4 <0.1
Reported value — 21.7~35.114 —
(Ave. 27.1)
Pond sediment®’ 13.4 3.4 <0.1
12.0 3.6 <0.1
Reported value — 1.5~3.012> —_
(Ave. 2.2)
Cassiterite® 70.3(%) 195 37
71.0(9%) 215 44

a) Prepared by NIES (National Institute for Environmental
Studies), Environment Agency of Japan; b) Prepared by NBS;
c) Produced from Naegi-cho, Ena Dist., Gifu; The cassiterite
was assumed to contain about 90 % tin(IV) oxide.
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Decomposition of tin(IV) oxide, antimony (III)
oxide and bismuth(IIl) oxide by fusion with
ammonium jodide and its application for analy-
sis of the environmental samples. Ken MaTtsu-
MoTO, Manabu NisHio, Yukari Mmsak1, and Kikuo
TerapA (Department of Chemistry, Faculty of Sci-
ence, Kanazawa University, 1-1, Marunouchi, Kana-
zawa-shi, Ishikawa)

A finely ground sample (SnO,, Sb,O,, Bi,O,, soils,
ores, sediments and ashes of biological materials) was
accurately weighed and placed in a simple decompo-
sition tube (Pyrex glass, 15mm o.d., 45mm length)
together with an excess amount of ammonium iodide
and a small piece of platinum wire as a catalyst.
The tube was attached to the cold trap (Pyrex glass,
20mm o.d., 330 mm length) with the aid of hooks
made on the wall of both tubes. While rotating, the
bottom of the decomposition tube was gently heated
with a small flame of the fish-tail burner for about
one minute. The sublimates containing tin, antimony
and bismuth iodides were condensed on the lower
part of the inside wall of the cold trap. When the
evolution of iodine ceased, the tube was removed from
the flame and allowed to cool. The cold trap was
detached from the decomposition tube and sublimates
on the tube were completely dissolved in 20 ml of
2M hydrochloric acid. The solution was collected
into a 25 ml volumetric flask and made to the volume
with 2M hydrochloric acid. If further dilution is
necessary, use of 2M hydrochloric acid is preferable.
Finally, the concentrations of tin, antimony and
bismuth were determined by graphite furnace atomic
absorption spectrometry at the 224.6 nm, 306.7 nm and
217.6 nm lines, respectively. The three metals did not
interfere with each other in the atomic absorption
measurement of each metal. Low contents of tin,
antimony and bismuth in biological, environmental
and geological materials were determined by the pro-
posed method and the results obtained were in good
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agreement with those reported by other authors. The Keyword phrases
proposed 'n}cthod is simplc,_ fast and accurate for the decomposition of metal oxides by fusion with am-
decomposition of the sparingly soluble SnQ,, Sb,Oy, 0 odides tin (IV) oxide, antimony (IIT) oxide,

and Bi,O, and the determination of these elements.

(Received Oct. 26, 1981) bismuth (IIT) oxide; determination of tin, antimony

and bismuth in biological, environmental, and geo-
logical materials; graphite furnace atomic absorption

spectrometry.
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