5541 P S I N
202

Spectroscopy and Spectral Analysis

.48
14 8 H

Vol 41,No. 8,pp2644-2648
August, 2021

RERHRNBEFEREEFEFESHMNBEA T2 HXIEZE

BN R REE . EME L FER”

Lo e Yy R SR =B . b R E
2. MRS 2 g B e, UL HEHE 056000

071002

OE ORAURS B TR U R A 0 A S T R M R T LR R K AR L TR BRI L BB A B A
O T ARG B LRI TS T AR AR R s BRI T AR ROR B X T A S U R
RATERAEFE TP 74 T HARZ 14 mm (9 RRE Y 5785 85 TR P R T KOG vk X s 79
AU T 9 B B A [) SE 30 2 B AR AL OC R EAT T 050 . D M ek 45 SR B, 2 A0 o s e G R A 4
P LLEER E  y2 | BE G ER TR 1< S A IR A 7 2 o o € WA S DR S N RO R SRR 8
M, H RWOLE S R AR . B AR (G O, R A B T RN £ 5 R BE AR R
e R 50 v I 90 A S A B ARG £ T A v T R T 2 B = Bk o IR A T A U R Bk
MR E 24, BT E TP ROUE S I B A R P DRI RS T 300~800 nm i [l N T
SEFEP LI, KB e P EA OH M N, ML & Ac TR O L3k, i, LigsmFRpm
Ar [ iES0R B W WRI K. (H OH F1 N, B35 200 BE LR B A9/ o AT L0 2 Lo Xt B P55 8 TR B Y
WO RS TORE . SRR, RS R TR B T AR 10" em UG, T R PR T
(10" ~10" em * g0 o FFH - LA Up 45 B 5 1P A v 585 52 249 Bl S i ekt T U (L A 7 85 T 84 o i S
TR G G R LR . DESE T T R AR T RS R S R AR SRR A
JEF e B ST o ARG 5 X8 — A AR R PR P, S S A vk A v 0 T T B SRR

A0 XLl b S B A H ) A B HEAT T RE R

K@ FE TG SR TN R A6
FESEE: 0433.1 XERFRIBAD: A

51 5

KA EZ 5 T 1K 5 i (atmospheric pressure plasma jet,
APPD) ™ A (W 55 85 F R P b & & Z A& R F . W OH, O,
Os FI NO &5, X8 E PR 77215 2 G B A T2 | EZ M AE
s KSR ST R IR | bR A B, AR X i
R, AR RARLE BN . B ] RL A A T R
T 050 NO, NO, K OH 45) . 4R, 558 70 b 45
T I 2 R 1 e R A B AR R A B ) G R R . R O
TSR R T B B RO & . TSI

Lu %R Bl il APP], DARSUE R AME N TESIK,
TEIESZ 8 R 7= T 11 om 9B 51 %8 TR, Li &R
PR SAE g AR S A4, 38 2 8]l A 5T B 2480 (DBD) 51 #4119

Wi B
E&TH:
EEREN:

2020-08-10, f&iT H#: 2020-12-27
% ERRL 40 H (11875121) ¥ Bl

* IR S

e-mail: plasmalab@126. com

BB, 1984 AR, b SA ) BRL A 5 HOR 2A e T BT A L SRR 2 e R B2 B 3

TR S 5 SRR T
DOI: 10. 3964/j. issn. 1000-0593(2021)08-2644-05

FR, EERAEEER TFEAET RS om 555 71k
P, Benabbas % | F 5 e ik of o HE 383l DBD 3 3%, 77 4k
TREAN 6 cm MBS H ST TP, Qlan 5 H—
Tl B 99T Al B O R R R R B TR R R, FR B
TR R B A B T PR S S8 FERS, b
W SE B RPN T 5B TR S A R, B2
SRR B R I RO s AT R DL R R R
FHEPERAEG - KE, BEHARRNMNMAEZXREL.
R A (1 45 B TR S B APPT 19 TAER . N TSR
TAERREA A B, TFEHAAEREREMES T&
PV, Lin %% A4 BRE BER #5119 DBD, BLAUS AR A TR
ST HARZK 3.5 mm S48 TR, i TA
AW s e . R ok B g AR A A R E AR
S TR, SRARWEESOME, B EABRKNE TR

e-mail; zhaona 0626@126. com



% 8 3

S 5 B 2645

Y. REREEMBIE T BB RKRERMES TIEH.
Wang 87635 KSR 2 8 T8 5 B0F il g™ A4 T JHAR 4 20
mm [ 3 5] 55 B RPN (EZ S R B . Castro
S5 F W UR BT R T BAR O 10,5 mm B U B T
PR (HAZ AR B AP b S R 22, B AR 2

VU AR BT IE 5% 22 i L JE 3R APPT. 1
TR 28 B ™ A T AR BAR (29 14 mm) (93 5] S 5 1
RF . X FER ARG TR RO T %
JE Crn ) FVAR 5T VR 2 52 60 2 MO H0 Z8 AL BEAT TR

1 ek

1 SE e BoR B i R B A = A k. Ho,
6 mm & 1Y il T U FOIR 5K B AE A (1 A Tube 1D Y44
BEFE B 10 mm AL B, A XE (HE 11 mm, SR 14
mm) KBEN 12 em, BEHAR H 20 mm 40 HCE A — > HEEHLAY
MR . e R R (TTO) 4% I3 38 R 4 1. v TTO Ji
B AEE N, EARENREAR — DK 16 em (42 8.8
mm, ZME 10 mm) 4R E (& 1 9 Tube 2), H145 17 1 55 4 25
9 E % 2 mm, S 99. 999 % Y G i A A HEA I
25 8], WA (Q) H E & T (Sevenstar SC200A) #ill , X =
AHLAR 4 PR AR 5 IE 5% 38 L U (Suman CTP-2000K) [
T FE i AR 3% P AR F AR B b, T R A R AR T TR . SE TR
WA R B &R 70 kHz, F & JE 48 3k (Tektronix
P6015A) I 45 A A s o AL 1 R D A5 5 i 3 B8 R 4K S |
JeHE A B (ET 9085SB) 3R %, H M 78 3 4% (Tektronix
DPO4054) 1 S, B9 WL R RO A5 5 B0 o ik v R R e 4 2%
5 AH AL (Canon EOS 5D 4A 4% . CHL 19 & 5 6 3% B 6% (L (PT-
ACTON SP2750) #E:47% 4 .

| Argon )
Power supply Tube2 Oscﬂloscope
p— = - pece
= -
Ll i Tubel e a
1 Ring —
’ Probe
. Camera

Fiber
| Sy
- (
= Plate Lens

Bl ZXBKEFREE

Fig. 1 Schematic diagram of the experimental setup
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Study on Spectral Characteristics of Large Diameter Plasma Jet
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Abstract Atmospheric pressure plasma jet which can generate a plasma plume has good application prospects in wastewater
purification, element detection, material treatment and so on, because the plasma plume is rich in abundant active species. In
addition, the diameter of the plasma plume is usually small, which limits its work efficiency. In view of this, in this work, a
large scale uniform plasma plume with a diameter of about 14 mm is produced in a plasma jet excited by an AC voltage in Ar at
atmospheric pressure. The electron density and the concentration of oxygen atom as a function of different experimental
parameters are studied by means of emission spectroscopy. Photoelectric measurement results show that the luminance of plasma
plume increases when applied peak voltage or argon flow increases. There are two optical emission pulses per voltage cycle both
in upstream and downstream regions of the plasma plume when the peak voltage is low, and the intensity of optical emission
signal in the upstream is higher than that in the downstream. Both optical signal intensities of plasma plumes in the upstream and
downstream increase with the increasing of peak voltage. There are three optical emission pulses at each voltage period in the
upstream and downstream when the peak voltage is high. Regardless of the number of discharge pulses per voltage cycle, the
optical emission signals for the upstream and downstream of the plasma plume are synchronous. OH, N,, Ar, and O [ spectral
lines can be observed from emission spectrum in the range of 300 ~800 nm both in the upstream and downstream discharge
collected by a spectrometer. The emission intensity of Ar upstream is higher than that downstream, while the emission intensity
of OH and N, is lower than that in the downstream. The electron densities for the upstream and downstream of the plasma
plume are measured by spectral line intensity ratio. The results show that the electron density in the upstream discharge is on the

order of 10" cm™

, which is higher than that in the downstream plume (10"¥ ~10" cm™*). In addition, the electron densities of
the plasma plume increase with the increase of peak voltage and argon flow both upstream and downstream. In addition, The
variations of concentration of oxygen atom with different experimental parameters are studied by using optical actinometry. It is
shown that the concentration of oxygen atom decreases along the flow direction. For the plasma plume, the oxygen concentration
increases with the peak voltage and the argon flow, averagely. The experimental phenomena mentioned above are explained

qualitatively based on the theories of gas discharge.
Keywords Plasma jet; Plasma plume; Emission spectrum; Optical actinometry; Concentration of oxygenatom
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