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STUDY ON DI SINFECTI ON EFFECT OF THE ATMOSPHERIC PRESSURE PLASMA FROM HI GH
VOLTAGE ELECTRIC FIELD DISCHARGE DEVICE ON DIFFERENT SUBSTRATES

DENG San — xy (HENG Cheng, NI Guo — hua, MENG Yue — dong, CHEN Hua
( Instite of P hsma Physics Chnese A cadeny of Sciences AnhuiHefei 230031, China)

Abstract  Objective To sudy he disinfection effect of the am ospheric pressure plasna from high voltage electric field
dscharge device on three different subsirates M ethods Carrier quantitative bacteric dal testw as used to obsewe disinfec
ton effect on the object surface of he device Results The device could canpletely kill theBacillus subtilis vegetative on
the surface of glass afiter 5m in treatment W hik the killng bgaritm valie of theB acillus subtilis vegetative n PTFT capit
lary afier30m in tream entof this devicewasQ 5 Bacteria in the barley grass powder or om ato slice also could be reduced
to them nimum standards albwed of the health sector after 30 min treament Conclisbn The am ospheric pressure plas
ma fran high voltage ekctric field device has a good d sinfectbn effect on the bacterh on the snooth surface while has an
unsatsfactory disin fection effect on the bacteria n the capilhry

K ey words aimosp heric pressure plasma;  dry food product dismfection m echan isn

G-~s]

2 mm, 2 mm,

1b)
) (1982- ), , .



* 558

Chmese JoumalofD sinfecton 201Q 27( 5)

1.2 A8 PEAE A2
UvV- 100

2

320 mm 280 mm 540 mm

avaspec— 2048 ( 197 ~
720 nm)
1.3 FHRAR
1.3.1
(ATCC 6633),
, 24 h

1.3.2 50 1]

; 50 K1 ( PTFE)
1.3.3

10ml

N 30 m n 9
1.4 BMIGE FXB
1.4.1 1
mm, 20 an  PTFE s

20ml , 30 min

1.4.2
4~ 8 mm 1~ 2mm
; 0.1~ = 0.5mm 1
2
20m 1 s 30mmn,
s GB7100- 2003
“) <3000 chi/g
2
2.1 FHRBLEER
, 1
mn
<2.Q 2min
4.Q Smin
) 1m l'l N
; I~ 2min
, ( 2
10¢
E]
5 w0t
=
o
" 10°}
i
=
10°E . . T . »
0 50 100 150 200 250 300
SLIRRTIE (s)
2

2.2 ABEMAG EF KB SR

, FTFE
30mmn,
0.54( 1)
2.3 RHAEMIG I ERR LS
lg
20 min 10°
chi /g 10" cfu/g 3. 0(

3),



PEHEF LS 20105% 274% Sl + 559
1 FTFE
(m i) 14000, .
(chi/ ) 20 30 12000}
1 2 000 000 0. 32 0. 54 ~ 10000}
2 2 400 000 0. 47 0. 53 2 soool
R"‘;;‘ 6000}
4000}
107 = . . . . . ’ 2000}
. 0 ; i :
100} 1 200 250 300 350 400
:3 HAE (nm)
& 10} 1
& 5
1l 10*f 3
I B a—
10° b et ] 30
2 L 1 L 1 1 2 1 3
0 15 2 2 30 251 i
ALERATE] (min) . 20}
=
3 &
15}
,‘[,[iE
lg a 1f
30m n 5F
10 clu/g 10 clu/g ) ) ) ) )
2.0( 4, 0% 5 0 1520 2% 30
TR EERT[E] (min)
(@)
6
5} 1
10° £ 4l :
[y
3 o gl 4
- ol ]
®roq0t i
i 1
= |
RAERRS <7 9 50 100 150 200 250 300
108 L= : : s . . ; TALEERT[E] (min)
0 5 10 15 20 25 30 ®)
SIBRETIE] (min)
4 6
2.4 KRAEREFHTAHREEMRANLER 3
5 ,
., 220~ 280 mm AR
uv : (313.7 m), ’
45C
(315.61nm 336 8nm 381.0mm 356.4m 393. 1 ; >
m ) ’
, UV
’ 220~ 280 nm,
’ ? (1 2)
’ Uv

lmh ( 6ab)



560°

Chmese JoumalofD sinfecton 201Q 27( 5)

(& 9)
> >
)
P P
5
)
(1) TLawussiM. N onthemal d econ tam inat ion of biolbg icalmedia by at
a 6( a) mospheric pressure phsnas review, analysis and prospects| J].
Plasna Scji 2002 30( 12): 1409
’ ’ (2] Amypruden A Bacterial Inactivation in open air by the afterg lw
’ ’ phme an ited from a grounded hollov sbt ekctrode] J]. Environ
Sci T echnol 2005 39(3): 339
, (3] LiGua LiHe- png G eneticeffects of rad b— frequency, amos
pheric presure gow discharges with helum [ J]. Appl Phys
’ ‘ Lett 2008, 92( 2): 221.
’ ’ (4] GweonB, Kin DB. Escherichi coli deactivation study con trolling
’ the amosph eric pressure p lasna dscharge conditions[ J]. Current
, Applied Physics 2009 9(6): 625.
, (5] . . .
[ 1], , 2007 24(1): 1
’ ’ (6) ( 1) [M].
, 2003 357.
’ (7] Gadria RB Roth JR Sterilzation and plasma processing of roan
10m n, » tem perature surfacesw ith a one amosphere unifom ghw dicharge
. phsnalJ]. SurfCoat Technol 2000, 131(5): 528
(8] PearsRW, G aydon AG. The Identificaton ofmo kcular pectra 4th
’ ed[M ]. bndon: Chapman& Hall 1976 263
’ (9] Roh JR Industril phsma engneerng volme 2 Applications to
’ nothhem al plhsna processing[M |]. Londan: Instinie of Physics
2001: 37
( : 2010- 02- 23)
( 556 )
( » o ,
24 h
48 h 24 h ,
©)] GJ
P
(1] . .
[J]. , 2005, 15( 8): 90Q
’ (2] . . .
[J]. , 2007, 6(1): 169.
; 48h () :
[J]. , 2006, 5(1): 1L

( : 2010- 01— 08)



