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Recently, contamination of indoor environment has been concerned as a cause of health problems.
Tobacco smoke is one of major pollutants and is a complex mixture of particles and gaseous pollutants
including acetaldehyde, NO, NH,, efc. The purpose of this work is to develop a high efficiency air
cleaning system for these pollutants. The authors have developed three kinds of plasma-driven catalyst
reactors, which are attachable to an air conditioner. Using mesh type reactor, the removal efficiency of
particulate matter and acetaldehyde in one-pass test were 70% and 27%, respectively. In the circulative
deodorization test, the authors measured the decrease of acetaldehyde concentration. In order to investi-
gate the activation mechanism of the TiO, catalyst combined with discharge plasma, the authors evaluated
intensity of oxidation on the surface using indigocarmine dye. The TiO, coated mesh placed downstream,
the oxidation was observed, while without coating, no oxidation took place. On the other hand, the
factors for activation of the surface were neutral ozone and ionized ozone in our system. These test results
indicate that the TiO, catalyst combined with discharge plasma is a potential alternative in treating
pollutants in environmental tobacco smoke.
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Fig. 1 Plasma reactors.
(a) Non-texture cloth type reactor, (b) Scroll type
reactor, (c) Mesh type reactor.

TH L QBT EEFLOMPEER SN S 2 L1 & VILERE
BB EHHENS, ZOERIGEHA NS Z & THE
B AR BRRE LIRS AREC 5 £ B2 6N,
211 AEHRERIGES

RIS OHE %X 1(a) R (RIGERYT A4 X 70
mmX## 130 mm X JE& 30 mm), PR ERICIINEE
BELUTHEZEOImMMm DAT vV AfRE, BEHERE LT
TNEZ AT — 7 EEEICE 5 7z 130 mm X 20 mm @ 7
FAF v 7R - FAREE o mm CIEE L 02 H
wie, ZOMCECAMREEED DT Aar Ay y
2T 4NE, TNIZTARAY Y 2 B AR, B
HREAE ® 27D I EE 3mm OBLF ¥ o2ry b (B
(b5 12 CS-3008-24) R EICAE~TH WL,

212 200-VBIRIGE
RIGHOm#EER 1(b) wRT (KBS A X S0
mm X 1% 300 mm X JE & 20 mm), R EIREBIIERO.1
mm D AT ¥V AfHE 300mmX 12mm O F N I =7 AE
WA S mm CINEL/ b D 2w, I THELES
MR R TFET VS =D ARy Yo, A7 0l
HEY, EULATIHEICE>Tn3,
ZDRAZT—VET IV E =y ABITEHIROEEBES &
FROBHE» S SN TE D, Ihrduific
BoTwd, BEBEETCEREDODIRY Fa Ly
B, Flz, WHIKE Tnm OBLF 5 > (LR ST-
01) 2HEFS BT I va—FT 477 4 WADRES
nTns,

213 XvwyaBIFGE

RIS OBR 2R 1(c) wRd (KIGET A4 X it 50
mm X #% 300 mm X E X 13 mm), fof PR BRI, A7 o
— VEIZ SR & FIRRICE R 0.l mm DA F >~ L AfR & 300
mm X 12 mm O 7 v & =7 AR % FlE 8 mm CEIE L 2
bOERAWE, ZOBBCTVI=ZUARAYy Y2 ichET
nm OEILF ¥ > (BEREZEST-01) 2SI ¥-BLS
FvaA—F 4T Ay yaRERHLL,

Anemometer

GC-FID |

| Dust counter |

Blower

Air+

) Reactor
Acetaidehyde

Manometer
B2 £UAEES X UBEERD: D DEER
Fig. 2 Experimental setup for the measurements of
dust collection and acetaldehyde removal
efficiency.




75 R R RIGER & B ERELKHLONITE (KEREIE D)

Naoss O H ~ Na03s O
l{j Oxidation

e N e @:\\lFO
\ 3S \
H O NaO: H
(Blue) (Colorless)

3 A>yIThnsraEomt

Fig. 3 Oxidation of indigocarmine dye.

. T EE—— ]
Z—’P ° . =
é = e ° 1 <@
é 25m/s w25 m/s
7 —’ o o
_ . ,
Fan == = =

Reactor Reactor

When TiOz mesh was
set upstream.

When TiOz2 mesh was
set downstream.

M 4 KT TCORILKICOBIE

Fig. 4 The setup for air flow experiment.
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Fig. 5 The setup for UV irradiation experiment.

Plastic vessel

Nz gas .
2.0 L/min "o
L ° A
q T _‘ q
IL
Mesh type
reactor

Ozone monitor

M 6 RN AFTOBRIKIGOEIEE

Fig. 6 The setup for the experiment in nitrogen gas.
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Fig. 8 Acetaldehyde removal in the circulation test.

Table 1 Dust and acetaldehyde removal efficiency.

i
Type Applied voltage

Dust removal

CH,;CHO removal Pressure drop

(kV] efficiency [%] efficiency [%) [mmH,0]
60 (With TiO,)
Non- . . . . .
on-texture cloth DC3.2+pulse3.2 16 (Without TiO,) 1.0
DC3.2+pulse3.2+ . :
Scroll DC3.2 (Seroll) 49 0.5~1.0
Mesh DC3.2+pulse3.2 27 0.01
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Table 2 Activation of TiO, catalyst by various active species.

Concentration of indigocarmine [A.U.]

Experimental

condition TiO, Bef.ore Af.ter
experiment experiment
Plasma Coated 1.00 0.60
. Non-coated 1.00 0.99
When TiO, mesh was set
Air flow downstream Coated 1.00 0.88
upstream Coated 1.00 0.76
Ozone Coated 1.00 0.84
Non-coated 1.00 1.00
UV ray Coated 1.00 0.99
Nitrogen Coated 1.00 0.95
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