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Schematic schetch of the sample plate

treated with acetone

Fig. 1

(b) Sample; (c) Acetone; (d)
(e) Glass board

(a) Sample plate;
Internal standard TiOj;

Table 1 Operating condition
Target Co
Voltage and current 40 kV, 200 mA
Time constant of ratemeter 8s
Scanning speed of goniometer 0.5°/min
Chart speed 2 cm/min
Slit divergency 1°
Receiving slit 0.3 mm

Counter S. C.
Graphite monochromator
Sample rotating attachement
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Fig. 2 Measured diffraction line
G : CaSO4; Q: SiOy;

M : Fe3Oy;

H:a-Fe,O3;  A:NaAlSizOs R :TiO;
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Fig. 3 Diffraction pattern of the atmospheric particuls

G : CaS04-2H,0; Q: Si0Oy;
Sample of treated with acetone

M 1 Fe Oy
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(A) Atmospheric particulate sample; (B)
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Fig. 4 Calibration curves for a-Fe,O,

—A— Treated with acetone; —QO— Powder
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Fig. 5 Calibration curves for Fe;O,4
—A— Treated with acetone; —@— Powder
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Table 2 Coeflicient of variation (%)

Concentration ot 9 5 a8

a-Fe, O3 or I'egO, (wto)

-Fey O3 or FeO . . . . . .
ntenal Stand;rd“/ a-Fe;03/TiO, Fe30,/TiO; a-Fe;03/TiO; Fe304/TiO; a-Fe;03/TiO; Fe30,/TiO;

— A e A ——— A e A —— || ———
Powder Acetone Powder Acectone Powder Acetone Powder Acetone Powder Acetone Powder Acetone

Treatment

X, n=10 0.55 0.44 0.61 0.63 1.27 1.17 1.67 1.82 2.02 1.83 2.73 2.84
S.D. 0.045 0.052 0.055 0.064 0.101 0.125 0.07 0.110 0.142 0.165 0.151 0.23
C. V. (%) 8.2 11.8 9.1 10.2 8.0 10.7 3.9 6.1 7.0 9.0 5.5 8.1

X : Mean of integrated intensity ratio;  S. D. : Standard deviation; C.V. : Ceofficient of variation (%)

FOFRER a-FbE gkt 6.1 pg/md3 ¢, WU=ERLE 6) P. O. Warner, L. Saad, J. O. Jackson : ibid., 22,
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2) T. Okita, K. Oikawa, Y. Thara : 2AsR# 4B if5E
e, 19, 252 (1971).
3 J. Frelberg Atmospheric Environment, 9, 661 (1975).
4) J. Freiberg : ibid., 10, 121 (1976).
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Determination of a-ferric oxide and triiron
tetraoxide in atmospheric particles by X-ray
diffraction techniques. Kikuo Oikawa*, Toshio
Nomura and Hiromu Maruvama** (*Japan Environ-
mental Sanitation Center, 10-6, Yotsuya-kamicho,
Kawasaki-ku, Kawasaki-shi, Kanagawa; **Division
of Analitical Center, Rigaku Denki Co., Ltd., 3-9-12,
Matsubara-cho, Akishima-shi, Tokyo)

It is important to know the crystal form of atmos-
pheric particles for studying the effect of metals on
biological environment as well as for clarifying  the
mechanism of air pollution including photochemical
smog and acid mist.

The authors devised the following method for de-
termining a-ferric oxide (x-Fe,O;) and triiron tetra-
oxide (Fe,O,) which are supposed to work as an oxidizing
catalyst and thus contribute to the occurrence of sulfuric
mist.

Weigh «-ferric oxide and triiron tetraoxide as standard
samples for calibration, so that they may represent
2,5 or 8 wt?, in glass powder diluent, respectively.
Put each standard sample on the plate of a rotating
sample board and add rutile titanium dioxide (TiO,)
as an internal standard. Put a nitrocellulose membrane
filter and add acetone drop by drop. Mix quickly
and dry it to mold a filter-type sample for X-ray dif-
fraction analysis. The calibrations curve were obtained
by measuring the integrated intensity ratios of reflec-
tion, I4-re;05/I Tioy I Fe;0,/I Tio,-

Atmospheric particles were collected on a nitrocel-
lulose membrane filter using a low volume air sampler
and treated in the same manner as the standard samples.

The variation coefficient of the analytical data of
a—ferric oxide and triiron tetraoxide obtained by the
present method was approximately 10%. The detec-
tion limit was 0.7 wt 9, for the former and 0.5 wt %
for the latter.

(Received Feb. 17, 1976)

Keywords
Airborne particulates
o—Ferric oxide
Triiron tetraoxide
X-Ray diffraction

NI | -El ectronic Library Service



