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Fig.1 Schematic diagram of atmospheric pressure dc micro-
plasma jet apparatus and photograph of the microplas-

ma jet
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Fig. 2 Emission spectra of atmospheric
pressure Ar dc microplasma jet
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Fig. 3 Emission spectra of atmospheric
pressure N; dc microplasma jet
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Table 2 Parameters of calculating vibrational temperature™'”]

P/nm  RHERE  BRIEHEEE/10° s ! HEBRERER/V
380. 4 0~2 2.94 1118
375. 4 1~3 4.10 11. 43
370.9 2~4 3.37 11. 67
367.1 3~5 2.01 11.91
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Fig. 4 Vibrational temperature in atmospheric
pressure N; dc microplasma jet
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Fig. 5 Application of the microplasma jet: surface modifica-
tion of print paper(left. waterdroplet on untreated gen-
eral print paper, right: waterdroplet en general print
paper after treatment)

3 & #®

BIET —FHRKETE 1 o HECKER RS EMS
BT ARSI, XS RIERESEFF R AP IR, P
SBEEE &, AR Ar DT ES R TR E T
RIBELH 3000 K; RN, ZIEWRGHUIEBESE Fik
MIRSIIR 29 2 500 K; fHH KM FHEE 10° om* &
P XFPREE TR SR AR 01 2 4 i T8 FT B4R 3
KM, BT RIER TR . R R R bR AL B
FEEABIERIRA.

X O

[1] Staack D, Farouk B, Gutsol A, et al. Plasma Sources Sci. Technol. , 2005, 14(4); 700.

[2] Kothnur PS, Raja L L. J. Appl. Phys. , 2005, 97(4). 043305,

[ 3] Schoenbach K H, Verhappen R, Tessnow T, et al. Appl. Phys. Lett. , 1996, 68(1): 13.

[4] Pankov NS, Paduraru S, Crowe R, et al, IEEE Trans, Plasma Sci. , 2002, 30(4); 1424.

(57 Moselhy M, Schoenbach K H. J. Appl. Phys. , 2004, 95(4): 1642,

[ 61 Koinuma H, Ohkubo H, Hashimoto T, et al. Appl. Phys. Lett. , 1992, 60(7), 816.

[ 7] Kikuchi T, Hasegawa Y, Shirai H. J. Phys. D: Appl. Phys. , 2004, 37(11); 1537.

(8] ZhangJ] L, SunJ, Wang D Z, et al. Thin Solid Films, 2006, 506: 404.

[9] Wang$S, Schulz-von der Gathen V, Dobele H F. Appl. Phys. Lett. , 2003, 83(16);: 3272,

[10] Hsu D D, Graves D B. Plasma Chem. Plasma Proc. , 2005, 25(1): 1.

[11] Stoffels E, Flikweert A J, Stoffels W W, et al. Plasma Sources Sci. Technol. , 2002, 11(4): 383,



292 Feit s S5 e b E29%

[12] Yoshiki H, Horiike Y. Japan. J. Appl. Phys., 2001, 40(4A). L360.

[13] ZHENG Pei-chao, WANG Hong-mei, LI Jian-quan, et al (348, i, 2284, %5). Spectroscopy and Spectral Analysis(J6ifi¢ 5
I, 2008, 28(10), 2224,

[14] http://www. physics. nist. gov/.

[15] Herzberg G(#%% G). Translated by WANG Ding-chang( £5 &, i%). Molecular Spectra and Molecular Structure, 1(4+F¥ils 55 F
254y, %5 1 %), Beijing: Science Press(Jt5%: RF3zdif4t), 1983,

[16] Nicholls R W. J. Quant. Spectrosc. Transfer, 1962, 2. 433,

[17] Shemansky D E, Broasfoot A L. J. Quant. Spectrosc. Transfer, 1971, 11: 1385,

(18] Stark R H, Schoenbach K H. Appl. Phys. Lett. , 1999, 74(25). 3770.

Characterization of an Atmospheric Pressure DC Microplasma Jet

ZHENG Pei-chao, WANG Hong-mei, LI Jian-quan, HAN Hai-yan, XU Guo-hua, SHEN Cheng-yin, CHU Yan-nan*
Laboratory of Environmental Spectroscopy, Anhui Institute of Optics and Fine Mechanics, and Key Laboratory of Environmental
Optics and Technology, Chinese Academy of Sciences, Hefei 230031, China

Abstract In the present work, a simply designed and easy made micrometer plasma jet device operating under atmospheric pres-
sure was characterized. The microplasma jet operates in many kinds of working gas at atmospheric pressure, such as Ar, He,
N; etc, and is powered by a direct current power source. It can generate high current density glow discharge. In order to identify
various excited species generated by the direct current microplasma jet device, the optical emission spectra of the jet with argon
or nitrogen as working gas were studied. Based on the optical emission spectroscopy analysis of argon microplasma jet, the elec-
tron excitation temperature was determined to be about 3 000 K by the intensity ratio of two spectral lines. It is much lower than
the electron excitation temperature of atmospheric pressure plasma torch, and hints that the atmospheric pressure direct current
microplasma jet is cold compared with the atmospheric pressure plasma torch. The emission spectra of the N, second positive
band system were used to determine the vibrational temperature of the atmospheric pressure direct current microplasma jet. The
experimental result shows that the molecular vibrational temperature of N; is about 2 500 K, The electron density of the micro-

3

plasma jet is about 10" cm™®, which can be estimated from the electrical parameters of the discharge in the microplasma jet. A

simple example of application of the microplasma jet is given. General print paper surface was modified with the microplasma jet
and afterwards a droplet test was carried out. It was shown that the microplasma jet is more efficient in changing the hydrophilic-
ity of general print paper.
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