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Coprecipitation and X-ray fluorescence deter-
mination of iron in copper, zinc, silver, and
cadmium metals. Kensaku Karo (Industrial Re-
search Institute of Kanagawa Prefecture, 3173, Showa-
machi, Kanazawa-ku, Yokohama-shi, Kanagawa)

Trace amount of iron(III) was quantitatively co-
precipitated with titanium(IV) and chromium(III)
hydroxides from aqueous solution of pH 7~12. A
linear calibration curve for the X-ray fluorescence
determination was obtained over the range (0.1~
50) ug of iron. The coefficient of variation of the
determination was 1.1 % in five runs for 5 pg of iron
and the sensitivity was 128 cps/pg Fe. The following
amounts of foreign ions were. tolerated in the deter-
mination of 5pug of iron: Sb(V) 500pg, Sn(IV) 200
pg, Bi(III) 100 pg, As(III) 50 pg, and Pb(II) 25 pg.
The procedure is as follows: Dissolve 1g of sample
in 8 ml (for copper and zinc metals) or in 5ml (for
silver and cadmium metals) of 6.5 M nitric acid. Add
40 pg of titanium(IV) and 10pg of chromium(III),
dilute to about 30 ml with water, and then adjust
the pH to 10 with ammonia. Collect the resulting
precipitate on a membrane filter (25 mm, [0.2 um)
and wash with dilute ammonia (pH 10). After drying
the precipitate at room temperature, measure the X-
ray intensity of FeKg line (20=57.52°) and that of
background at an angle(26) 56.0°, in a vacuum for
40 s by using a tungsten-target tube (50 kV, 30 mA),
a LiF(200) crystal and a scintillation counter.
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Fig. 1 Gas chromatogram of formaldehyde in a
standard solution (5pg/5 ml water) as its
pentafluorobenzyloxime

IS : Pentafluorobenzyloxime of acetone;  Conditions :

3 9% GE XE-60, 2-m, 80°C, FID
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Fig. 2 Gas chromatogram of free formaldehyde

in commercial clothes as its pentafluoro-
benzyloxime

IS : Pentafluorobenzyloxime of acetone;  Conditions :
3% GE XE-60, 2-m, 80°C; (A) Analysis on a
FID-GC; (B) Analysis on an ECD-GC, 1l of 1000-
fold diluted the same hexane extract as (A) was in-
jected;  The content of formaldehyde was calculated
to be 0.80 ppm in clothes tested.
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Table 1 Free formaldehyde contents in
commercial clothes
Formaldehyde found
S 1
amples Detector used (ppm)
Children’s wear A FID 52.19
B FID 198.60
C ECD 0.95
D ECD 0.80
E ECD 1.05
AT AT e VOERDBEEG T34 e G DBHFE &

LTCERHTHS LBEbhb.
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Microdetermination of free formaldehyde in
commercial clothes by gas chromatography.
Keiko KoBavasur*, Mitsuyoshi OkaMoTo** and Satoshi
Kawar*(*Gifu College of Pharmacy, 5-6-1, Mitahora-
Higashi, Gifu-shi, Gifu; **Gifu Prefectural Institute
of Public Health, 4-6-3, Noishiki, Gifu-shi, Gifu)

A gas chromatographic method was developed for
the trace determination of free formaldehyde in com-
mercial clothes. Pentafluorobenzyloxylamine(PFBOA)
hydrochloride was used as a novel derivatizing reagent.
About 0.5g of finely chopped clothes was taken in
a 50 ml flask and free formaldehyde in the sample
was extracted with 25 ml of water by shaking the
flask frequently in water bath at 40°C for 1h. To
a 5ml aliquot of the sample solution obtained, 0.5
ml of PFBOA - HCl aqueous solution (1.0 mg/ml)
was added and the mixture was allowed to stand at
room temperature for 40 min. After the mixture was
saturated with sodium chloride and acidified with
2 drops of 1N sulfuric acid, pentafluorobenzyloxime
(PFBO) of formaldehyde was extracted with 0.3 ml
of hexane containing PFBO of acetone as an internal
standard for FID-GC or ECD-GC.
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