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During the low-temperature ashing of organic ma-
terials under the oxygen plasma, oxidant gases evolved
in the gas phase absorb high-frequency electric energy
and are excited so as to yield their characteristic emis-
sion spectra in the visible light region. Marked in-
tensity of the spectra compared with a low level of
background spectrum of oxygen plasma was observed
during the ashing of 10~200 mg cellulose powder and
the rate of the reaction was clearly monitored by a
CdS photoconductive cell which was attached outside
of a glass disk fitted for closing the mouth of plasma
chamber. The output voltage steeply dropped to the
background level when plasma ashing was completed.
The area integral of the output signal throughout the
course of ashing was well proportional to the weight
of organic sample, but the slope of this working curve
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significantly varied when the high-frequency input
power was changed, which was ascribed to a notable
change of the spectral pattern. The slope of the work-
ing curve on time of ashing against to sample weight
was more reproducible for the same change. The
method was successfully applied to samples of tea leaves,
dried bonito flakes, gelatin powder, and photoresist
polymer film.
(Received December 3, 1984)
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Fig. 1 Procedure for dry ashing of plant materials

* A 1g of sample is taken for analysis.
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The condition of instrumental neutron
activation analysis for plant materials

Table 1

Neutron flux Irradiation Cooling  Counting pi.ments determined
(ncm~23"1) time time time

1.5%X 1012  2~5min 5~20min 5~10min Al, Ca, CI, Mg,

Mn
5% 1011 24h 2~4d 30~50min As, Br, K, La,
Na, Sb, Sm
5x 101! 24h 20d 50~100 min Ba, Cr, Cs, Ce,
Co, Fe, Hg, Rb,
Se, Sc, Zn
Table 2 Nuclear data for activation analysis
foaght. Tormed Half-lite  TooEY 0 A
Al 28A1 2.24 min 1779
As 76As 26.3h 559
Ba 131Ba 12.0d 124
Br 82Br 35.34h 776
Ca 49Ca 8.72 min 3084
Ce 141Ce 32.5d 145
Cl 38Cl 37.3 min 1642
Co §0Co 5.27 year 1332
Cr 51Cr 27.7d 320
Cs 134Cs 2.06 year 796
Fe 59Fe 44.6d 1099
Hg 203Hg 46.8d 279
K 42K 12.36h 1525
La 14013 40.3h 1596
Mg 27TMg 9.45 min 1014
Mn 56Mn 2.58h 1811
Na 24Na 15.0h 1369
Rb 86Rb 18.8d 1077
Sb 1225b 2.68d 564
Sc 46Sc 83.8d 889
Se 75Se 118.5d 265
Sm 153Sm 46.8h 103
Zn 85Zn 244.1d 1116
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Fig. 3 The relationship between fraction of loss
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Fig. 4 Relationship between elemental loss and ashing time
O 200°C, @ 450°C, @ 800°C
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Fig. 5 The relationship between elemental loss and ashing temperature

O The previous result of 24h continuous ashing; @ The present result of 24 h intermittent ashing
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Losses of elements during dry ashing of stan-
dard reference materials (Orchard Leaves); Rela-
tionship between ashing temperature, ashing time,
and elemental loss. Nobuhiro Nonaka, Hideo Hi-
cucHl, Hiroshi HamacucHr*, and Kenji Tomura**
(*Japan Chemical Analysis Center, 295-3, Sannocho,
Chiba-shi, Chiba 281; **The Institute for Atomic
Energy, Rikkyo University, 2-5-1, Nagasaka, Yokosuka-
shi, Kanagawa 240-01)

Dry ashing technique has been considered to cause
potential errors due to the loss of elements caused by
volatilisation or by reaction with the vessel. To ob-
tain an overall view of elemetal loss, the dry ashing
was applied to the standard reference materials such
as Orchard Leaves (NBS). The ashing condition was
as follows; The ashing time was varied stepwise from
5h to 24 h at 200 °C, 450 °C, and 800 °C. The con-
centrations of 23 elements in a sample was determined
by means of instrumental neutron activation analysis.
The results obtained were as follows; 1) The loss for
alkali metals was not detected at 200 °C, and the loss
begins from 5h to 15h of 450 °C and 800 °C, after
that a constant was shown irrespective of increased
ashing time. 2) As regards arsenic, chlorine, bromine,
chromium and antimony, the loss begins at 5 h of each
ashing temperature, and after that the loss does not
proceed irrespective of increase ashing time. Bromine
and antimony showed a singular pattern at 200 °C in
that a loss was greater than at 450 °C. 3) The loss
of mercury and selenium started in 5h at every tem-
perature and proceeded rapidly with increasing ash-
ing time. 4) No loss was observed in the cases of
alkaline earths, rare earths, manganese, iron, cobalt,
zinc, and aluminium.
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Keyword phrases
loss of element; dry ashing; ashing temperature; ashing

time; Orchard Leaves; neutron activation analysis.

NI | -El ectronic Library Service



