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Fig. 1 The spectral profile for silver nitrate
(I) 0.107 pg silver,
(II) 0.100pg silver, pipeted out an aliquot of silver

solution, and then dried at 110°C

silver-doped graphite sample ;
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Table 1 Effect of amount of graphite as a diluting
material for silver nitrate on the spectral

peak area

Graphite  Mean valuet

Sample added(mg) of peak area

Diluted sample, containing 0.100 ug silver 0 101.84+13.9
in 1.00 mg graphite : 1.00 g 4.0 106.4415.7
Pipeted silver nitrate solution in a crucible, 0 106.14£14.7

dried at 100°C : 0.100 pg as silver

1 The mean values were calculated with ten measurements.
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Fig. 2 Effect of gas flow rate

gample 0.1 pg silver as nitrate; Temperature : 1400°C
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Fig. 3 Effect of temperature

—@— Silver nitrate; —QO-— Silver chloride (0.10ug

as silver)
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L7z h @ 10 plOBEEE, I >V CidEis LT 1.00
pg M7z 0 o 5 BOBEIEIED bk 7z c.v. (% Table 2
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Table 2 Spectral intensities and minimal
heating temperatures

Salts Temperature (°C) Peak area c.v. (%)
AgNO;, 1100 100 14.6
AgCl 1400 50 29.0
AgBr ” 45 19.6
Agl ” ” 23.0
Ag250, ” 48 28.0

Table 3 Spectral intensities and minimal
heating temperatures

Salts Temperature (°C) Peak arca c.v. (%)
Cu(NOj). 1900 100 16.5
CuSO, ” 10 —
CuCl;, 1800 140 21.5
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Fig. 4 Calibration curves

—@— Silver nitrate, —Q— Silver chloride, —x—
Cupric chloride; Temp. : Silver nitrate, silver chlo-
ride 1700°C, cupric chloride 2000°C
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Fig. 5 The electron microscopic photograph of
produced particles for silver chloride
sample

Millipore filter : Pore size 0.4 ym
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Table 4 Comparison of sensitivities for copper

No. Species Crucible (];S_abk_ ﬁl:iz:)
1 Cupric chloride Ta 89.1
2 ”  nitrate ” 77.3
3 ” Graphite 7.2
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UHF-plasma torch emission spectrometry for
silver and copper by vaporization introduction
of solid samples with a high-frequency in-
duction furnace. Ryozo NakasHmMa and Shozo
Sasaki ' (Government Industrial Research Institute,
Nagoya, 1, Hirate-machi, Kita-ku, Nagoya-shi, Aichi)

On the introduction of sample aerosol into the
UHF-plasma torch, heating in a high-frequency in-
duction furnace was utilized for silver and copper
salts doped in a graphite powder (Nippon Carbon
Co. SP-2). High purity nitrogen gas was supplied
into the furnace at a rate of 100 ml/min, and pro-
duced aerosol was premixed with 3.0 1/min argon gas,
then introduced into the torch. The sample was
heated in a graphite crucible. The measurements
were made at 328.1 nm for silver and 324.8nm for
copper.

Constant peak areas were obtained at >>1100°C for
silver nitrate, > 1300°C for silver chloride, bromide,

BR, 58 :DPG 5T TAM AV F 4 VOREHB-BALEER
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iodide, and sulfate, respectively. For copper salts,
similar results were obtained at >>1900°C for nitrate,
and >1800°C for cupric chloride. Peak area for
silver nitrate was the highest among various kinds of
silver salts examined. On the contrary, in copper
salts, the peak area of chloride was higher than that
of nitrate. Those signals of silver chloride in the
range of (0.7~100)ng and of cupric chloride in the
range of (10~2000)ng copper were calibrated. The
linear relations were obtained above 5 ng silver and
100 ng copper, with a slope of 45° on the log-log
plots. Below 5ng silver and 100 ng copper, another
linear relation with a slope less than 45° was ob-
tained, which was considered to be responsible for
the trace oxygen remaining in the system. The de-
tection limits of silver chloride and cupric chloride
were 0.5 ng as silver and 10 ng as copper, respectively.
The coefficients of variation for several measurements
were in the range of (15~30)9 for (0.1~0.2)pg of
silver and (1.0~2.0)pg of copper.

The efficiencies of introducing silver or copper salts
were examined and the introduced species in the
torch were discussed with reference to the peak areas.

(Received Aug. 9, 1976)
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