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ABSTRACT. Electrothermal-Hollow Cathode Glow Discharge Spectrometry (Et-HCGDS) has been
constructed in our laboretory for in-situ monitoring of traceble amounts of rare earth elements and
actinides. Et~-HCGDS is the portable glow discharge system that can perform the trace analysis of eleme-
nts. The main structural design of Et-HCGDS was based upon the electrothermal heating and glow
discharge techniques. More details on Et-HCGDS are available elsewhere. In this study, air was used
as a flow gas for the glow discharge system. As a result, the emission spectra of air were collected
and the assignment of air emission lines was performed with helps of pure nitrogen and oxygen emission
spectra and previously published results. We found that the emission lines of air plasma were mainly
due to nitrégen molecules. This paper includes the complete assignments of the air emission lines obser-
ved by using Et-HCGDS. Also, this study will be an useful reference for spectrochemical anaysis including
air analysis.
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Fig. 1. A schematic diagram of a glow discharge cell
employed in Et-HCGDS. Actual dimmesion is not
shown in this figure but it is available elsewhere.
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Table 1. List of instruments and conditions used for
Et-HCGD atomic emission spectrometry

A. Et-HCGD source

Power Supply = Moldel 205B-01R  Bertaan
Associates
Vacuum Pump  Duo-Seal Welch
TC Vacuum Type 0531 Varian
Gauge
Vacuum Gauge Model 803 Varian
Meter
Flow Meter 50 mm variable Cole Pamer
area
B. Spectrometer 032 m, SA
/4 HR-320 Instruments
Grating 2400 groove/mm
C. Detector
OSMA Model RY-1024 Princeton
Instruments
OSMA Model ST-110 Princeton
Controller Instruments
D. Computer IBM AT
E. Software OSMA Program Princeton
Instruments
Lab. Made
Program
F. Used Gases
Argon Ultrahigh-purity Air Product
(99.998%)
Nitrogen Ultrahigh~Purity Air Product
(99.998%)
Oxygen Extra-Dry Grade  Air product
(99.6%)
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Fig. 2. Emission spectrum of laboratory air collected
by using Et-HCGDS. All the emission peaks are mai-
nly due to nitrogen molecules except one strong oxy-
gen peak. The monochromator wavelength was set
at 783 nm.
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Fig. 3. Emission spectrum of pure nitrogen collected
by using Et~-HCGDS. Nitrogen rovibrational bands are
shown in the figure. The monochromator wavelength
was set at 783 nm.
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Fig. 4. Emission Spectrum of pure oxygen collected
by using Et-HCGDS. One strong oxygen band is
shown. The monochromator wavelength was set at
783 nm.
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Fig. 5. Emission spectrum of pure argon collected by
using Et-HCGDS. Most of argon lines shown this
spectrum are well characterized. This spectrum was
used for the wavelength calibration of other emission
spectra. The monochromator wavelength was set at
783 nm.
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Table 2. Assigned N, emission lines observed in air plasma by using Et-HCGDS. These bands are assigned

as the second positive system (B[, = A°Z*,) of N,

Rel. Int? v "

R

Wavelength (nm) v Wavelength (nm)  Rel. Int? v v
891.2 <05 1 0 749.1 5 4 2
889.1 <05 1 0 748.7 5 4 2
888.0 <05 1 0 747.2 5 4 2
886.1 <05 1 0 746.3 5 4 2
885.0 <05 1 0 7449 5 4 2
8835 <05 1 0 7417 5 4 2
872.2 <0.5 2 1 740.6 5 4 2
8716 <05 2 1 738.7 1 5 3
8704 <0.5 2 1 737.3 1 5 3
868.1 <05 2 1 736.3 1 5 3
867.1 <05 2 1 734.9 1 5 3
865.6 <05 2 1 734.0 1 5 3
864.6 <0.5 2 1 7273 <0.5 6 4
863.7 <0.5 2 1 726.0 <05 6 4
863.0 <0.5 2 1 7254 <0.5 6 4
854.2 1 3 2 724.1 <0.5 6 4
852.3 1 3 2 723.5 <05 6 4
851.2 1 3 2 716.5 22 7 5
846.8 1 3 2 7155 22 7 5
837.0 <0.5 4 3 705.9 10 8 6
834.7 <0.5 4 3 705.1 10 8 6
8339 <0.5 4 3 696.7 <05 9 7
8204 <05 5 4 687.5 <05 3 0
818.7 <0.5 5 4 686.3 <0.5 3 0
816.5 <05 5 4 685.5 <05 3 0
8144 <05 5 4 684.4 <0.5 3 0
813.7 <05 5 4 680.3 <0.5 3 0
8122 <0.5 5 4 678.8 44 4 1
8114 1 6 5 6779 4 4 1
8104 1 6 5 677.2 44 4 1
799.3 2 7 6 676.0 44 4 1
7824 8 8 7 674.5 4 4 1
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Table 2. Continued

Wavelength (nm)  Rel. Int# v v’ Wavelength (nm)  Rel. Int? v v
780.7 8 8 7 6704 3 5 2
7787 8 8 7 669.3 3 5 2
7753 2 2 0 668.7 3 5 2
7732 2 2. 0 667.5 3 5 2
7719 2 2 0 666.9 3 5 2
770.8 2 2 0 663.6 3 5 2
769.3 2 2 0 662.4 3 6 3
768.5 2 2 0 661.6 3 6 3
762.6 7 3 1 660.7 3 6 3
761.7 7 3 1 659.5 3 6 3
760.0 7 3 1 658.8 3 6 3
7579 7 3 1 656.5 3 6 3
750.4 5 4 2 654.5 3 7 4
653.2 3 7 4 590.5 2 9 5
652.9 3 7 4 589.7 2 9 5
650.9 3 7 4 588.2 2 9 5
649.8 3 7 4 5854 1 10 6
647.3 3 7 4 584.9 1 10 6
646.8 <05 8 5 583.0 1 10 6
645.8 <05 8 5 580.4 1 11 7
644.0 <05 8 5 579.7 1 11 7
639.5 <05 9 6 578.6 1 11 7
638.7 <05 9 6 575.5 1 12 8
638.0 <05 9 6 574.7 1 12 8
636.9 <05 9 6 573.2 1 12 8
632.3 24 10 7 563.3 <05 5 0
631.7 24 10 7 561.8 <05 5 0
629.7 24 10 7 560.3 <0.5 5 0
625.3 5 1 8 559.3 <05 6 1
624.6 5 11 8 558.4 <05 6 1
6224 5 11 8 555.4 <05 7 2
618.5 <0.5 4 0 551.6 <05 8 3
617.5 <0.5 4 0 5479 <05 9 4
615.9 <0.5 4 0 5442 <0.5 10 5
612.7 <0.5 5 1 543.5 <05 10 5
611.6 <0.5 5 1 540.7 1 11 6
609.9 <05 5 1 537.3 1 12 7
606.9 <05 6 2 5349 1 12 7
606.2 <0.5 6 2 532.8 1 12 7
604.5 <0.5 6 2 531.1 1 12 7
6014 1 7 3 5204 <05 - -
600.7 1 7 3 519.1 <05 - -
599.0 1 7 3 515.6 <05 - -
595.9 2 8 4 512.2 <05 - -
595.3 2 8 4 505.4 1 11 5
593.0 2 8 4 504.3 1 11 5

°Rel. Int. is the compared emission intensity when the emission intensity of the strongest emission peak at
337.1 nm is scaled 100.
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Table 3. Assigned N, emission lines observed in air
plasma by using Et-HCGDS. These bands are assigned
as the second positive system (CI1, — B%IL,) of N;

Wavelength (nm) Rel. Int? v v
502.5 <05 0 6
500.6 <0.5 0 6
499.8 <05 0 6
469.8 <05 4 11
495.7 <1 4 11
491.3 <1 1 7
4879 <1 1 7
4858 <1 1 7
4815 <1 2 8
4764 2 3 9
4720 <05 3 9
471.2 2 3 9

- 466.7 <0.5 - -
464.9 3 0 5
459.8 2 4 9
457.4 2 1 10
454.0 2 1 6
4514 1 5 11
449.0 2 2 7
4418 2 3 8
4344 3 0 4
4270 16 1 5
426.5 10 1 5
4235 10 - -
420.1 9 2 6
4164 3 2 6
414.2 5 3 7
409.5 3 4 8
405.9 13 0 3
399.6 16 1 4
3943 11 2 5
391.1 52 - —
389.6 15 3 6
385.6 5 4 7
380.5 34 0 2
3755 28 1 3
3711 13 2 4
367.2 5 3 5
3575 85 0 1
353.7 43 1 2
350.1 6 2 3
3371 100 0 0
3339 5 1 1
3304 3 2 2
3285 6 3 3
3268 3 4 4
3159 32 1 0
3136 15 2 1
311.7 5 3 2
3104 <01 4 3

“Rel. Int. is the compared emission intensity when
the emission intensity of the strongest emission peak

at 337.1 nm is scaled 100.
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