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Fig. 1 Schematics of the experimental set-up
1: CHy; 2: Needle valve; 3: Mass flowmeter;

: Discharge tube; 5: Collector lens;

: High-voltage pulse power supply;

: Voltage and frequency controller;

: Grating spectrograph;

F=le

: Exhaust device for sweep gas
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Fig. 2 Methane molecule emission spectrum

(a); 370~620 nm; (b); 620~870 nm; (c): 870~1 100 nm
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Table 1 Observed line of reaction products

Reaction Products

Observed line/ nm

H2 486. 050, 656. 318
CH 392 458, 430. 143 438 726, 440. 861
c 554 068, 558 618, 563 477, 589. 111, 595 495, 600. 443, 605 636, 611 777, 784 117, 853 292, 906. 638,
911 477, 929. 453, 940. 945, 947. 278, 960. 637, 966. 086, 1 032 539, 1 041 417, 1 068 692
c* 387. 643, 426. 994, 723 331
C 471 753, 473 927, 512 942, 514 701, 516 514, 526 538, 566. 477, 609. 863, 711 542, 909. 494, 970. 316,
1012 819, 1 019 553, 1 025 750
Cs 407. 545, 465 254, 520. 803, 541 067, 550 059, 569 852, 777. 294, 814 476, 833 707, 936 141, 962 265,
974. 546
Cs 468 251, 618 371, 705 377
Cs 509. 867, 845 034
C2Hs + CH =Cs Hs (12)
3
) ) , 370
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, , , H,
12 98 eV, C",CH,C,C,GC,Cs,GCs

[1]
[2]
[3]
[4]
[5]
[6]

[7]

(8l

[9]
[10]
[11]
[12]
[13]

[14]
[15]

Kalnicky DennisJ, Knisdey Richard N, Fassel Velmer A. Sectrochimica Acta Part B: Atomic Sectroscopy , 1975, 30(12) : 511.
Hayakawa T, Kikui F, Ikeda S. Sectrochimica Acta Part B: Atomic Spectroscopy , 1982, 37(12) : 1069.
Hettipathirana T D, Wade A P, Blades M W. Sectrochimica Acta Part B: Atomic Spectroscopy, 1990, 45(3) : 271.
Tsuji Kouichi, Hirokawa Kichinosuke. Applied Surface Science, 1992, 59(1) : 31.

Barhol m- Hansena C, Bentzona M D, HansenaJ B. Diamond and Related Materid's, 1994, 3(4-6) : 564.

) , 2006, 26(2)

WEI Hai-jun, GUAN Delin, SUN Pei-ting, et al ( , , , ). Spectroscopy and Pectra Analyss(
: 340.
FEN G Xian-ping, L1 Zhi-guang, et al ( , , , ). Sectroscopy and Spectral Analyss(

TANG Xiao-liang,
), 2004,
ZHANG Xiuling,

(2) : 166.

24(11) : 1437.
L1U Zhongfan, L1 Xue hui ( , , ). Chinese Journal of Light Scattering(

Rie K T, Menthe E, WohleJ. Surface and Coatings Technology , 1998, 98: 1192.

Vandevelde T, Nedadek M, Quaeyhaegens C, et d. Thin Solid Flms, 1996, 290-291: 143.
Barshilia H C, Vankar V D. J. Appl. Phys. , 1996, 80(7) : 3694.

HUANG Song, XIN Yu, NING Zhao-yuan. Plasma Science & Technology , 2005, 7(1) : 2669.
Herzberg G. The Sectraand Structuresof Smple Free Radicals—An Introduction to Molecular Sectroscopy. New York: Dover Publica

tions, 1988. 204.

The National Instituue of Standards and Technology (NIST) . http://www. nist. gov.
Basic Science Date Center ( ). http://www. nsdc. cn/ codata/ index. jsp.

) , 2004, 16



1982 29

Sudy on Optical Emission Spectroscopy of Pulse Corona Methane Plasma
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Abgract From experiments of methane pul se corona plasma and plasma emisson spectrometry , the emisson spectra of methane
ranging from 370 to 1 100 nm were recorded and marked with CCD (Charge Coupled Device) grating spectrometry. The ioniza
tion productsof H, C*, CH, C, C2, Cs, Cs, Cs and hydrocarbon were confirmed through high purity methane (purity
99. 99 %) ionized by pulse high voltage of 100 kV and 100 Hz under normal temperature and normal pressure. Through analyzing
the experimental emission spectrum of methane plasma, the ionization mechanism, i. e. methane gas was ionized into corona
plasma by pulse high voltage, was analyzed and the ionization of free radical CH,(n=3, 2, 1) , carbon and hydrocarbons was
given as well. Research results show that the dehydrogenation achieved a high level when methane molecules collide inelastically
with high energy electrons, and the hydrogen atoms, hydrogen ions and methane free radical s were synthesized into a kenes, a-
kynes, alkanes and high polymer of carbon with further inelastic collison of high energy electrons. This experimental spectrum
and mechanism analysis can be applied to the research on methane converson.
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