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Fig. 1 Schematic diagram of the experimental device
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Fig. 2 Current and voltage waveforms of pulse discharge
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Images of the sample surface after DC glow discharge
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Fig. 4 Emission spectrum of glow discharge
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Fig. 5 Emission spectrum of arc discharge

1 2o S 8 R — 2P 25 KT R UL/ R Ol R R O
HRZIR . LRI B o B R 200 pm, BAAR LR D 400 V.,
6 2 M3 TS A B L HL R R B LR AL BE . NI 6 T L F
TR A IR R . BROG R BRI AR AR T N, B 2R
B WM 6 mASEINE] 20 mA, N LR 3 B 2 U]
Ko T4k 0 28 315 4 A 508 82 BTG PR PR A I AT B T s 0
RN 25 mA WY, RSP RSR I BCA E— 2 BT, X
—HURFW], MO A 2.4 WHEIME T 10 W,
il TG 2R 25T 61 A4 A X ik IR R A A5 B R

P 7 R 8 gy i 1 F A I B o Xk A R AR SR R Ol
IR . BR d Sh . MRS SRS 2. 1P — B IoME
JCTL R, BEH 4 B, WA SR E TR, XA A

P ENID RS i S I T I S N 0 o S R\ o )
Jei % d AR/ o P T FP S T R AR I A R Ol R P L
B0 A R AE TSR AE T AT AWERE . HLAH X 3 R B W]
ML . P 8 MISRHT, N, 3£k B AN R 2 B d A3 R A
ETEL TR SR PR R WA R ARG . AT d /Y
BRME R TiEsh . AL SE L2 /N, 4 TR A
A, TR N, 335 2 T 3 5 o 3 1) 2 22 B 4 o BH A
M Fe J5l~ 25040 F B M 3 0 ML X4, Fe J5U 7 WL B )5 7T
HE— 2 5% 7 B AR 2 T I TR A 2R BBORE . AR b A S I8 4
SR R i AR A 2 X ik et L S P B TR B8 B R i T
IR OETE A

N, C-B(1-0)
- N, C-B(0-D)
X, C-B(0-2)
BRRRAAS
=)
Relative intensity/a.u.

W

N, C1B@3-1)

AN, Bx00)

)
a2 L
=

200 240 280 320 360 400
Wavelength/nm

Bl 6 EXMBPRERRTHELILIE
Fig. 6 Optical emission spectra at different discharge

currents under glow discharge
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Fig. 7 Emission spectra of glow discharge

under different discharge gaps
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Comparison of the Optical Emission Spectra of Iron Sample in Pulsed Arc
and Glow Micro-Discharge under Ambient Atmosphere

DUAN Zheng-chao' . ZHANG Tian-liang' , LIANG Chun-xia' , HE Feng'* , ZHAO Gao*, OUYANG Ji-ting'
1. School of Physics, Beijing Institute of Technology, Beijing 100081, China
2. School of Physics and Electrical Engineering, Zhengzhou Normal University, Zhengzhou 450044, China

Abstract In-stu chemical analysis requires sampling and ionization/excitation of sample in an open environment. The atmospher-
ic pressure micro-plasma system is in a simpler structure and more advantageous for miniaturization than laser cutting or laser
induced breakdown. Therefore, in-stu chemical analysis technology based on atmospheric pressure micro-plasma has attracted
widespread attention in the industry. The micro-plasma sources produced by different excitation supplies have different
parameter characteristics and sampling characteristics. In order to determine the appropriate micro-plasma source for in-stu ele-
ment detecting, it is necessary to further understand the sampling and characteristics of the micro-plasma under each discharge
mode and operating parameters. This paper focuses on the optical emission spectra of direct current(DC) glow and pulsed arc
plasmas acting on iron samples in ambient atmosphere. The on-line detection of high melting point metal samples in an open envi-
ronment was realized, and we also found that the arc discharge micro-plasma combined with the spectral analysis source has
higher sampling efficiency. The high sampling efficiency of the arc discharge microplasma source provides a new method for the
detection of metals and difficult to dissociate samples. At the same time, complex sample preparation and sample transfer proces-
ses were avoided compared to conventional sampling devices. The experimental device adopts a typical needle-plate discharge
structure, which has the advantages of low price, convenient operation and quick analysis. Arc discharge and glow discharge are
realized by using a high voltage pulse power source and a DC power source respectively. The sampling results of the two ways in-
dicate that at the input of similar discharge power. the optical emission spectrum of the sample iron stimulated by the arc dis-
charge micro-plasma, sample element lines occupies dominant position in the spectrum, accompanied by the line of nitrogen in
the air. And the relative intensity of the iron ion (Fe ) line is higher than the relative intensity of the nitrogen molecule line. In
the DC glow discharge, the relative intensity of the sample iron atom (Fe'! ) line is very weak. This shows that the micro-plasma
generated by the arc discharge has higher sampling efficiency. The sputtering crater left on the surface of the sample can draw
the same conclusion. The glow discharge current was increased to 25 mA., the spectral line of the sample elemental iron was still
not significantly enhanced. At the same time, the effect of sampling spacing on the two sampling modes was also studied. Exper-
imental results show that the spacing has no significant effect on the both sampling spectra of the two modes. In this paper, the
above-mentioned comparative experiment was also carried out using the alloy aluminum foil whose main component is aluminum,
and the same conclusion was obtained. It is concluded that the arc discharge micro-plasma is more suitable as a source of spectral

analysis to achieve real-time rapid detection of metal samples.
Keywords Emission spectrum; Micro-plasma; Arc discharge; Glow discharge; Ambient sampling
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