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Fig. 1 (a) Apparatus used for mixing the sample
vapor and excited nitrogen molecules, (b)
active nitrogen generator
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Fig. 2 Schematic diagram of nitrogen flowing

system and optical system

A : nitrogen cylinder, B: gas flow-meter, C : needle
valve, D : reaction cell, E : liquid nitrogen cold trap,
F : rotary pump, G : leakage transformer, H : heater
I : variable transformer, J : fused silica
K : 0.25m monochromator, L : photomultiplier

tube, M : recorder, N : rotary McLeod vacuum gauge

transformer,

lens,
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Emission spectra of (a) the nitrogen after-
glow and (b) the mercury vapor intro-
duced into the afterglow observed in 200~
500 nm region
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Fig. 4 Emission signal versus time profiles of
metals deposited as sulfates

(a) 0.15pg of zinc (472.2nm), (b) 7 ng of cadmium
(326.1 nm), (c) 10 ng of mercury (253.7 nm)
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Fig. 5 Calibration curves obtained for metals
deposited as sulfates

(a) zinc (472.2nm), (b) cadmium (326.1 nm), {(c)
mercury (253.7 nm)

Table 1 Detection limits for zinc, cadmium,

and mercury

Detection

Element Wa;:;c)ngt h Transition limitt
/ng
Zn 472.2 538 - 43p 5
Cd 326.1 53P - 518§ 0.1
Hg 253.7 63P - 618 0.03

t signal/noise=2
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Fig. 6 Effect of the concentration of acids on the
emission peak heights of (a) zinc 40ng,
(b) cadmium 4 ng, and (¢) mercury 4 ng
Q : Nitric acid; A : Hydrochloric acid; []: Sulfuric
acid
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Determination of trace amounts of zinc, cad-
mium, and mercury by nitrogen afterglow emis-
sion spectroscopy. Toru Takavama, Katsuo
MuraTta, and Shigero Ikepa (Department of Chem-
istry, Faculty of Science, Osaka University, 1-1, Machi-
kaneyama-cho, Toyonaka-shi, Osaka 560)

An emission analysis for the determination of trace
metals by the nitrogen afterglow is discussed. A
dielectric discharge generator was employed as an
excited nitrogen source. Metal salts deposited on a
tantalum boat from aqueous solutions were dried in
vacuo and were vaporized electrothermally. The an-
alyte vapor was introduced into the flowing reaction
cell and was excited by energy transfer from excited
nitrogen molecules, mainly at the metastable triplet
state N,(A33}). Detection limits for zinc (472.2 nm
line), cadmium (326.1 nm line), and mercury (253.7
nm line) were determined to be 5, 0.1, 0.03 ng, re-
spectively. Effects of anions on calibration curves
were studied by employing metal nitrate, sulfate,
and chloride. Calibration curves for cadmium salts
were not affected by anions. Zinc and mercury chlo-
rides gave weaker signals than salts with other anions.
This may suggest that these chloride salts are not
sufficiently dissociated. Mercury(II) nitrate could not
give the calibration curve, because the signal from
mercury had significant amount of noise. This is
due to the spectral interference from the y-emission
band of nitrogen monoxide produced from nitrate
ion. The influence of acid concentration on peak
height of title elements was studied by varying the
concentration up to 0.8 M. As the concentration of
acid increased, sulfuric acid and hydrochloric acid
reduces the peak height, but nitric acid increased it.
This suggestes that the vapor of sulfuric or hydrochloric
acid is a quencher of N,(A3Y?) and nitric acid vapor
effectively works during the energy transfer process.
However, the reproducibility of peak height became
poor at high concentrations of all acids. This may
be caused by the change in the surface state of the
tantalum atomizer.
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