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and light scattering could be corrected simultaneously
by use of a 352.0 nm(Ne) or 364.3 nm (Ti) wavelength
of the resonance line.

Chromium concentration in urine from 167 subjects,
determined by proposed method, have ranged from
(0.20~10.72) ppb, with a mean of 1.95 ppb. These
results are similar to recent values obtained by other
investigators.

The proposed method offers sufficient sensitivity and
accuracy for the direct determination of chromium in
human urine.

(Received Jan. 10, 1976)
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Vacuum sublimation apparatus for extrac-
tion of polynucler hydrocarbons from air

Fig. 1

born particulates

1 : Electric furnace; 2 : Glass fiber filter with collected

3 : Sublimation flask; 4 : Thermometer ;
6 : Deposite of sublimed; 7 : Sublimation
9 : Macl.eod manometer; 10:

particulates;
5 : Cooler;
tube; 8 : Connector;

Rotary vacuum pump
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Table 1 Recovery and coefficient of variation of polynuclear hydrocarbons by the present method
Recovery (%)
Location
of Sample no.
holes Mean C.V.¥}
1 2 3 4 5 6
1 97.1 98.2 101.0 99.3 95.2 97.3 98.0 1.86
2 100.0 95.1 94.6 97.6 95.1 96.6 96.5 1.94
3 100.0 102.0 99.8 99.4 94.2 100.0 99.2 2.42
& 4 100.0 97.1 101.0 96.7 101.0 96.8 98.8 1.95
L 5 97.5 97.5 99.2 100.0 94.2 99.1 97.9 1.05
&) 6 101.0 97.2 99.4 100.0 9.1 95.7 93.1 2.25
7 102.0 97.1 104.0 96.9 94.7 95.8 98.4 3.43
Mean 99.6 97.7 99.9 98.6 95.6 97.3 98.1 2.13
C.V.t 1.77 2.00 2.62 1.36 2.32 1.55 1.94
1 95.5 99.1 99.0 98.0 98.0 97.8 97.9 1.22
2 97.9 97.3 100.0 99.1 96.4 97.6 98.1 1.20
o 3 95.5 97.9 100.0 99.2 95.1 97.3 97.5 1.83
8 4 94.3 96.7 99.0 98.2 99.0 99.3 97.8 1.81
E. 5 96.7 96.0 97.0 99.0 97.2 95.0 96.8 1.26
2] 6 94.6 97.8 97.0 96.0 95.4 94.3 95.9 1.30
o 7 96.7 99.1 99.0 97.4 97.0 96.5 97.6 1.08
Mean 95.9 97.7 98.7 98.1 96.9 96.8 97.4 1.39
C.V.t 1.24 1.10 1.18 1.08 1.32 1.64 1.26
1 97.7 97.7 94.1 99.8 99.9 96.0 97.5 2.09
2 97.7 98.5 99.0 100.0 95.7 94.6 97.6 1.94
~ 3 99.5 98.4 96.0 99.7 95.7 96.9 97.7 1.63
S 4 96.8 97.0 96.0 99.6 97.4 98.6 97.6 1.23
8¢ 5 98.7 98.4 94.1 100.0 97.4 99.3 98.0 1.95
& 6 96.8 97.9 100.0 98.5 98.2 94.2 97.6 1.83
M 7 97.7 97.7 100.8 98.5 97.6 93.6 97.7 2.17
Mean 97.8 97.9 97.1 99.4 97.4 96.2 97.7 1.83
C.V.t 0.92 0.51 2.65 0.61 1.39 2.12 1.37

C.V.t : Coefficent of variation
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1 : Benzo(a)pyrene; 2 : Chrysene; 3 : Pyrenc

Table 2 Benzo(a)pyrene contents in air born
particulates analysed by the present

method and ultra sonic extraction
method
Benzo(a)pyrene (ng)
Sample no.
1 2 3 4 5 6
(a) 103.2 100.0 68.0 139 158 179
Sg( 1 98.0 98.0 70.0 136 160 176
So | 2 95.6 102.4 66.0 134 158 177
8= 3 96.0 100.8 67.0 132 160 184
,3% 4 100.0 98.4 66.0 142 162 177
5 101.6 98.0 65.0 133 154 182
_’;‘ 6 96.8 94.0 63.0 139 156 182
o 7 104.0 96.0 71.0 134 164 172
Mean 98.8 98.2 66.8 136 159 179
C.V.t 2.94 2.64 3.88 2.49 2.04 2.18

(a) Ultra sonic extraction method : Ultra sonic extraction—one-
dimensional dual band thin-layer chromatography—spectrofluo-
rometric determination; (b) Sublimation method : Vacuum sub-
limation—one-dimensional dual band thin-layer chromatography
—spectrofluorometric determination; } Coefficient of variation
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Vacuum sublimation method for extraction of
polynuclear aromatic hydrocarbons from air-born
particulates. Hidetsuru MaTsusHiTA*, Keiichi Ara-
sHIDANI** and Hisao Havasur*** (*National Institute
of Industrial Health, 6-21-1, Nagao, Tama-ku, Kawa-
saki-shi, Kanagawa; **Department of Chemistry,
Faculty of Science, Science University of Tokyo, 1-3,
Kagurazaka, Shinjuku-ku, Tokyo; ***Kawasaki Muni-
cipal Research Institute for Environmental Protection,
20-2, Tajima, Kawasaki-ku, Kawasaki-shi, Kanagawa)

Polynuclear aromatic hydrocarbons (PAHs) in air-
born particulate samples was extracted by vacuum
sublimation. PAHs could be extracted from seven
particulte samples by one operation. The extraction
apparatus used was constructed with a rotary pump,
a MacLeod manometer, a connector, vacuum sublima-
tion tubes, sublimation flasks and an electric furnace.
Extraction procedure is as follows. Seven particulate
samples are put in 7 sublimation flasks, respectively
These flasks are connected with their respective sub-
limation tubes, the connector, the manometer and the
rotary pump, successively. After cooling these sub-
limation tubes with ice water, these are evacuated to
(0.005~0.001) mmHg. The sublimation flasks are
inserted one by one in the 7 holes of the electric furnace,
which has been kept at (310~315)°C. About 40 min
later, the flasks are taken out from the furnace and
cooled to a room temperature and then the pressure in
the flasks are given back to normal pressure. PAHs
sublimed from the particulates is deposited on the
cooling part of the sublimation tube. Deposited
sublimate is dissolved in a small amount of benzene.
The solution is used for PAH analysis by one-dimen-

sional dual band thin-layer chromatography and
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spectrofluorometry.

The extraction rate and the coefficient of variation
were 97.7% and 1.839, for benzo(a)pyrene, 97.49,
and 1.389; for chrysene, and 98.19, and 2.13%, for
pyrene. The extraction rate of benzo(a)pyrene from
air-born particulate samples obtained by the present
method was in good agreement with that by the ultra

sonic extraction method.
(Received Dec. 6, 1975)
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