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Influence of Porous Anodic Alumina Dielectric on Atmospheric Pressure
Dielectric Barrier Discharge Plasma
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Abstract
anodic alumina (PAA) was prepared on the surface of an aluminum plate by the anodizing process. The surface

To enhance the stability of dielectric barrier discharge at atmospheric pressure, a layer of porous

morphology, thickness and other characteristics of PAA were tested by the scanning electron microscope, the
scratch tester, the metallographic microscope and the step profiler. The discharge process pictures and oscillogram
of dielectric barrier discharge with quartz, ceramic and PAA at atmospheric pressure are compared and analyzed. It
is shown that PAA prepared by anodizing has a regular nanoscale porous structure with good adhesion. The
dielectric barrier discharge with PAA as the dielectric has a more stable discharge process. A denser micro-
discharge with the PAA dielectric is produced, which helps reduce the discharge breakdown voltage and enhance the
discharge stability. Dielectric barrier discharge at atmospheric pressure with thicker porous anodic PAA as dielectric
has better discharge stability.

Keywords Porous anodic alumina, Plasma, Dielectric barrier discharge, Discharge stability

FE F TS KEE T BB SR ry R M, SR BRI AR S04k Jr 207 45 0 26 1 1 45 — J2 2 FL BH R S 1k 45 (Porous
anodic alumina, PAA) . iz FHEH L F W AEE . 0D, S SRR A & A0 T B SAL R i RIS . R Sk,
BOMHT T AL, BEA PAA A AR KR T A S5 BEL P I PR A I PR s R P N R e o S0 R B IO P R SR Tk vk i 4
1) 22 L BHAR AL 48 B R A 9 R P 2 FLA5 K, RRBEES & T s 1 FH Z2 3L FRAR AL SR AE A BT A T BH RS SE AR R, TR F
rP AR 1 B 2 OB FR A B T A TR P o 2 R R R I R R M SRR 2 L PR SRR AR A A B 9 AR A T BE R
HL LA TG R L R

XKEiIR ZALMEIAERE SFETA

FE %S 0535 XERERIAAD: A

SRS AR E Tk

doi: 10.13922/j.cnki.cjvst.202203005
AL RSB RAS RN i T FEA

LS T A IR 2 o 1 T B AL A
FAO i 5 2 0 o B 43 15 TS, 00 o o PR B U

RAEMECHH (APGD) AR 55 12 148
HA B I BR B DTS DT 2 —, R 55 B A 22
e S A R I H A B, HIE )2 BT 8. 1%

fFIK BE P, AUl v 45 8 1 R AR AR 22 s
BN, He . ot kot | R TIRR | AF R T
PROGIR  45 B IR B A BT BE R E A
ot JZ= 2 T P47 AR 3R A 1 1) B 37 400 ) R S 5

s H H#9: 2022-03-03

SRR R . FHR—F EBA R4 Ak
REAY AN R, S Jo BHL 5 AT 9 A — > B 2L
[,

IS7 T RS S A, T AN R R PV R P A BR 55

BEE&WA: HRARPEIEEm EIH (11875039); WITIHTE A HE ST H (2020ZD010; X22B0105)

* BRZ A Tel:(0833)7820050; E-mail: wsq6222@126.com


https://doi.org/10.13922/j.cnki.cjvst.202203005
https://doi.org/10.13922/j.cnki.cjvst.202203005

% o2 M

E IS AL BB AR O U A o L P A5 AR S R 91

JE R & 2 LAY T 2T RZAEY TERE
T ] 2 ELAT RO Py 290 K 20 1) FLAR 22 ot 2354 1) 22 £ L
PRB AL AR, BAT IR SER N I o Ao P i o
AR, 221 B AR S P40 Al 5 A o L
R B A 2L SR 404k B8 PR A T B
JRCHL 2 TR B A TR AT ST AR B SRR TE
A LA R, B R AR A B S £ AH SR 5
W BATILE

R SCHE AE T BT 0 Bl 1, R AT
H 14 B AR SR AR B A, TEBR AR AR T 95— = 2 AL B
AALER . A I R B L RA . AR G
BB B ASC 2 L P A LR R R R S SR
SRR B Z AL B A B, X A 0
B2 (ALO,), #EAT T RAUR T B2 A B P
Sy, W i R AT T IO SR A R AT . BRI T
2 LB SR AR B0 A0 JBORS RS o B 4 L P 52
M HLEE

1 £I§

BB AR BRI B AL B
H I THIR AR M XUZBEIE A48 . BT IR . IR
FUBHBR 2 o T2 B, 76 1 v 25 2 245 PN P G A0 4
BRI, (S I W Tk 3] FL Ak 2 SN T e 1)
MIRAS . e Feti R FH R H RS A5 AR (50 mm> 100
mmx1 mm), Z&E0E. ERRMAMZETIFE, 5
— Yo AR (50 mmx100 mmx3 mm) ¥4 AR X HL AR,
—[R]¥R A KRR (0.3 mol/L, IBHRE 4 15°C) Hr.,
BRPRCRN A7 S5 A 43 ) 32 42 7E B U L R Y IR A L AR,

E1 B AR s R L-BUR R, 240 36, 3-FRV
W, A-A7 S5, 5-ELA IR, 6~ it o
Fig. 1 Schematic drawing of anodizing apparatus: 1-double
container, 2-aluminum substrate, 3-oxalic acid solution,
4-graphite electrode, 5-DC power supply, 6-magnetic

stirrer
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Fig.2 Voltage and current with time during porous anodic alu-

mina preparing
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Fig. 3 Capacitance and thickness of porous anodic alumina thin

films vs. preparation time
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Fig.4 SEM images of porous anodic alumina: (a) plan view,

(b) cross section view
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Fig. 5 The metalloscope image of porous anodic alumina in the

scratch test
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Fig. 7 Discharge images of atmospheric pressure dielectric bar-

rier discharge with different dielectrics: (a) quartz,

(b) quartz, (c) porous anodic alumina
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Fig. 8 The discharge oscillograms of atmospheric pressure di-
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electric barrier discharge with different dielectrics:

(a) quartz, (b) ceramics, (c) porous anodic alumina
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Fig. 9 The discharge circuit of dielectric barrier discharges
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