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Abstract

Sulfur-containing compounds are well-known catalyst poisons. To evaluate the feasibility of photocatalytic technology for indoor air
purification, a typical atmospheric SO2 concentration of 200 parts per billion (ppb) was selected. In order to further evaluate the impact of
SO2 on the photocatalytic activity of other typical indoor air pollutants, SO2 was co-injected with 200 ppb NO and 20 ppb benzene, toluene,
ethylbenzene, ando-xylene (BTEX) using TiO2 (P-25) as photocatalyst coated on a glass fiber filter. A concurrent photodegradation of SO2

with NO, SO2 with BTEX, and SO2 with NO and BTEX was also conducted. Results showed that no photodegradation of SO2 was found.
However, the blank glass fiber filter adsorbed more than 75% of the SO2. The conversion of NO decreased by 8% and the generation of NO2

increased by 10% with the presence of SO2. A similar inhibition effect was found on the photodegradation of BTEX with the presence of
SO2. The presence of SO2 decreased the conversion of BTEX by more than 10%. Ion chromatography analysis on the TiO2 glass fiber filter
showed that sulfate ion was formed from the adsorption of SO2. The formation of sulfate ion inhibited the formation of nitrate ion, which
increased the generation of NO2. It is suggested that the inhibition effect of SO2 is due to the sulfate ion competing with the pollutant for
adsorption sites on TiO2. The promotion effect of NO on BTEX was also reduced by the presence of SO2.
© 2003 Elsevier B.V. All rights reserved.
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1. Introduction

Numerous studies[1–5] have shown that the quality of
indoor air has a direct impact on human health. Thus the
improvement of indoor air quality is of importance. Tradi-
tionally, air pollutants are mainly removed by adsorption.
However, adsorption only transfers pollutants from the
gaseous phase to the solid phase and eventually causes
disposal problems.

Photocatalysis provides a very promising solution for
pollutant removal as the pollutants are actually oxidized
and converted to compounds such as CO2 and H2O [6–9].
However, only a few studies have been reported on the pho-
todegradation of multiple air pollutants. The inhibition and
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promotion effects in the photodegradation of the mixtures
of methylene chloride, methanol, carbon tetrachloride and
2-propanol were reported[10]. Ollis and coworkers[11–13]
have conducted a comprehensive study on the binary
photodegradation of chlorinated hydrocarbon and organic
compounds. Trichloroethylene was found to promote the
conversion of toluene. The above studies, however, used a
pollutant concentration at several hundreds ppm level which
is not found in normal and heavily polluted indoor air.
The photodegradation of multiple air pollutants, especially
those at typical indoor air ppb level, is rare. Previously, we
reported the photoreaction between NO and BTEX[14],
NO, NO2, and CO [15] using typical indoor ppb level
concentrations. Although it is not possible to evaluate the
interactions of all indoor air pollutants by photocatalysis,
a study of the interactions between the major and common
pollutants using photocatalysis is feasible and valuable.
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Sulfur dioxide (SO2) is selected as the target pollutant
because it has an adverse impact on human health[16,17].
Study [18] showed that respiratory and cardiovascular
deaths were reduced with decreasing SO2 concentration.
The annual average SO2 concentration[19] can reach as
high as 180 ppb. Previous study showed that both homoge-
neous and heterogeneous reaction occurred on SO2. When
heptane was co-injected with SO2, the photodegradation
rate of SO2 decreased. Deactivation was also reported for
SO2 [20]. However, the concentration of SO2 in the above
study is 4000 ppm, which is almost 20 000 times that of
indoor SO2 levels. In this study, 200 ppb of SO2 is selected
with reference to the SO2 concentration in China. This con-
centration is also selected in order to compare the effect of
NO on BTEX used in our previous studies. Two hundred
parts per billion NO[21,22] is selected with reference to
the typical indoor air pollutant level. Twenty parts per bil-
lion benzene, toluene, ethylbenzene, ando-xylene (BTEX)
are selected, as BTEX is the most commonly found VOCs
in indoor environment[3,23,24]. The aim of this study is to
evaluate the photodegradation of SO2 under typical indoor
environmental conditions. The effects of residence time and
levels of humidity on the photodegradation rate are also
conducted, as these are the vital parameters for photocat-
alytic indoor air purification[14,15]. As a sulfur-containing
compound is usually poisonous to the catalyst[25–27],
investigating the photodegradation of NO and BTEX with
the presence of SO2 is valuable. In addition, the effect
of the presence of SO2 on the promotion effect of NO
on BTEX is also investigated. To the best of our knowl-
edge, no study has been reported for the concurrent pho-
todegradation of NO, SO2, and BTEX at trace level (ppb)
concentrations.

2. Experimental

2.1. Reagents and catalyst

The detailed experimental setup has been described else-
where[28]. BTEX (Spectra gases) with a mixing ratio of
1:1:1:1, NO (BOC gases) and SO2 (BOC gases) were used
as the reactant gas and acquired from a compressed gas
cylinder at concentrations of 1 ppm±2%, 10 ppm±5%, and
50 ppm± 2%, respectively, with nitrogen as balanced gas
with traceable National Institute of Standards and Technol-
ogy (NIST) standard. TiO2 (Degussa P-25) was used as a
photocatalyst. The catalyst was used as received without any
pretreatment. Water suspensions of 5% TiO2 were coated on
a glass fiber filter (Whatman) over an area of 20 cm×21 cm,
as a supporting substrate (denoted as TiO2 filter). It was
then calcinated at 120◦C for 1 h with a temperature gradient
of 5.5◦C/min. The amount of TiO2 imposed is determined
by the weight difference before and after the coating pro-
cedure. In all experiments, the weight of TiO2 imposed is
1.64 g± 5%.

Fig. 1. Schematic diagram of the experimental setup.

2.2. Reactor and experimental setup

Fig. 1 shows a schematic diagram of the experimental
setup for this study. A reactor with a volume of 18.6 l
(20.1 cm× 44.2 cm× 21 cm) with its surface coated by a
Teflon film (BYTAC Type AF-21) was used for this study. Il-
lumination was provided by a 6 W UV lamp (Cole-Parmler)
which emits a primary wavelength at 365 nm and its intensity
was determined by a UV-meter (Spectroline DRC-100X).
The UV lamp was horizontally placed at the upper part of
the reactor, 14 cm from both ends. UV intensity measured
in all experiments was 750�W/cm2. The TiO2-coated filter
was supported by a Teflon film and fixed horizontally with
a vertical distance of 5 cm between the UV lamp. Stainless
steel sampling ports and Teflon tubing were used to connect
the reactor and the analytical instruments.

A zero air generator (Model 111, Thermo Environmental
Instruments Inc.) was used to supply the air stream. The
desired humidity of the flow was controlled by passing
the zero air stream through a humidification chamber. The
reactant stream and the zero air stream were connected to
a mass flow calibrator (Model 700, Advanced Pollution
Instrumentation Inc.). The gas streams were pre-mixed by
a gas blender and the desired flow was controlled by a
mass flow controller inside the calibrator. After the inlet
and the outlet concentrations achieved equilibrium (1 h),
the UV lamp was turned ON and initiated the reaction. The
concentration of NO was continuously measured with a
Chemiluminescence NO analyzer (Model 42c, Thermo En-
vironmental Instruments Inc.), which monitors NO, NO2,
and NOx at a sampling rate of 0.7 l/min. SO2 was contin-
uously measured with a Pulsed Fluorescence SO2 analyzer
(Model 43b, Thermo Environmental Instruments Inc.) at
a sampling rate of 0.4 l/min. Pre-cleaned Summa canisters
were evacuated for VOCs sampling. Constant VOCs sam-
pling time was achieved using a mass flow controller. Sam-
ples of VOCs were collected at designated times during the
experiment. After collection, the canister sample was first
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concentrated by a Nutech Cryogenic Concentrator (Model
3550A), and the trapped VOCs were separated and ana-
lyzed by Hewlett-Packard Gas Chromatograph (Model HP
6890) and quantified by a Mass Selective Detector (Model
HP5973). After analysis, the canister was sequentially
evacuated and pressurized with humidified zero air until
all compounds detected were smaller than 0.2 ppb. TO-14
(Toxi-Mat-14M Certified Standard (Matheson)) standard
gas was analyzed using the GC–MS system seven times at
0.2 ppb to obtain the method detection limits[3].

The concentration of the anion was conducted by immers-
ing the TiO2 filter into distilled deionized water for 24 h.
The solution was then filtered through a 0.45�m filter to
avoid clogging the column. A Dionex ion chromatograph
consisted of a gradient pump with an automatic membrane
eluent degassing and a conductivity detector. The separations
were performed on an IonPac AS14 anion-exchange column
(150 mm× 4 mm i.d.) with an IonPac GS 14 Guard col-
umn (50 mm×4 mm i.d.) at a rate of 1.2 ml/min (3.5 mmol/l
Na2CO3 + 1.0 mmol/l NaHCO3). All instrumental control,
data collection, and processing were performed with the Net-
peak chromatography station. The pH of the solution was
measured with an Orion Expandable Ion Analyzer (EA 940)
with a Cole-Parmer pH electrode.

3. Results and discussion

3.1. Photodegradation of SO2

Prior to the photodegradation of SO2, a photolysis test
was conducted. No change in SO2 concentration was ob-
served passing through the reactor when only UV irradia-
tion was presented.Table 1shows the photodegradation of
SO2 at a humidity level of 2100 ppmv and at a residence
time of 3.73 min both with and without the presence of UV
irradiation. Around 75% of the SO2 was adsorbed on the
blank glass fiber filter. When the filter was imposed with
TiO2, the amount of SO2 adsorbed between the blank filter
and the TiO2 filter is insignificant. Upon UV irradiation, the
concentration of SO2 was similar to the amount adsorbed
on the blank filter. Thus, no photodegradation was found on
the TiO2 filter.

Table 1
Photodegradation of SO2 under different experimental conditions

Experimental conditions Initial SO2 concentration (ppb) SO2 concentration (ppb) at 120 min

UV lamp OFF
TiO2 powder (P-25) 200 198
Blank filter 200 51
TiO2 filter (P-25) 200 46

UV lamp ON
TiO2 powder (P-25) 200 199
Blank filter 200 52
TiO2 filter (P-25) 200 44

Humidity level: 2100 ppmv; residence time: 3.7 min.

To further evaluate the photodegradation of SO2, the same
amount of TiO2 powder was imposed on a Teflon plate hav-
ing the same surface area of the glass fiber filter. Results
showed that no adsorption in the dark or photodegradation
of SO2 under UV irradiation was found within the limit
of the experimental error. This showed that SO2 is primar-
ily adsorbed on the glass fiber filter but not on TiO2. No
photodegradation of SO2 was observed despite the kind of
substrate used. The results of this study are different from
those reported by Shang et al.[20]. The latter reported that
both homogeneous and heterogeneous photooxidation re-
actions were observed when using a 400 W high-pressure
mercury lamp and 4000 ppm SO2. This discrepancy is prob-
ably due to the differences arising from the application
of SO2 concentration and the UV lamp. In this study, a
6 W UV lamp was used and the energy provided is proba-
bly not large enough to initiate the homogeneous reaction
[29]. No heterogeneous photodegradation was observed in
this study; this is probably due to the SO2 concentration
conducted is too low to be adsorbed on TiO2. The pho-
todegradation of CO[30] only occurred at a concentration
higher than 140 ppm. No photodegradation was found for
lower CO concentration owing to the low CO adsorbed on
the photocatalyst active sites. Since the concentration con-
ducted in this study is only 200 ppb, whereas 4000 ppm
was used by Shang et al.[20], no photocatalytic hetero-
geneous reaction is due to the low adsorption of SO2 on
TiO2 because only ppb levels of SO2 were conducted in this
study.

3.2. The impact on the photodegradation of NO
with the presence of SO2

Fig. 2(a) shows the photodegradation of NO with and
without the presence of SO2 under different humidity levels
at a residence time of 1.24 min. The initial concentrations of
NO and SO2 were 200 ppb. The presence of SO2 inhibited
the conversion of NO despite the levels of humidity. The
photodegradation of NO is adversely affected by increasing
humidity levels[14,15]. Fig. 2(b) shows the generation of
NO2 from the photodegradation of NO. The experimental
conditions are identical to that inFig. 2(a). The presence
of SO2 not only inhibited the conversion of NO but also
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Fig. 2. (a) Conversion of NO with and without the presence of SO2

at an initial concentration of 200 ppb NO and SO2. Experimental
conditions—residence time: 1.2 min; humidity level: 2100 ppmv. (b) Con-
version of NO2 with and without the presence of SO2 at an initial con-
centration of 200 ppb NO and SO2. Experimental conditions—residence
time: 1.2 min; humidity level: 2100 ppmv.

increased the generation of NO2. With the presence of SO2,
the NO2 generation increased by 10%.

The binary photodegradation results of NO and CO[15]
showed that no photodegradation of CO was found under
different residence time and levels of humidity. The exis-
tence of CO does not promote or inhibit the photodegra-
dation of NO. Although no photodegradation of SO2 was
found in this study, the existence of SO2 reduced the con-
version of NO and increased the generation of NO2. The
difference between the effects of SO2 and CO is probably
due to the product formed on the filter.

Fig. 3shows the concentration of the sulfate ion (SO4
2−)

on the TiO2 filter during the photodegradation of 200 ppb
SO2 at a residence time of 1.24 min at different humidity lev-
els. The blank SO42− concentration of the filter is 39�g per
filter and is subtracted from the SO4

2− concentration pre-
sented inFig. 3. The formation of SO42− increased with in-
creasing humidity levels. When the humidity level increased
from 2100 to 22 000 ppmv, the amount of SO4

2− also in-
creased from 433 to 1395�g per filter. SO2 generated from
the inlet stream was oxidized as SO4

2− species and was de-
posited on the filter. As shown in the same figure, the pH
value of the TiO2 filter decreased from 10.02 to 9.61 when
the humidity increased from 2100 to 22 000 ppmv. The re-
sults showed that the acidity on the TiO2 glass fiber filter

Fig. 3. Sulfate ion (SO42−) concentration under different relative humidity
levels at an initial concentration of 200 ppb SO2. Experimental condition—
residence: 1.2 min.

increased with increasing humidity levels. This is probably
due to the adsorption of SO2 on the filter that is converted
into sulfuric acid. Sulfur dioxide is a highly soluble gas and
absorbs water on the TiO2 filter. It is then dissociated into
hydrogen ion (H+) and bisulfite (HSO3−) ion. The bisulfite
is then further dissociated into sulfite ion (SO3

2−) and re-
acted with oxygen forming sulfate ion (SO4

2−), as shown
in Eqs. (1)–(4) [31]:

SO2 + H2O ⇔ SO2 · H2O (1)

SO2 · H2O ⇔ H+ + HSO3
− (2)

HSO3
− ⇔ H+ + SO3

2− (3)

2SO3
2− + O2 → 2SO4

2− (4)

Reactions (1)–(4) proceed without the presence of catalyst,
though it is reported that the presence of iron catalyst in-
creased the rate of reaction[32].

Another possible pathway of SO4
2− ion formation is

the reactions between SO2 and HO2 radicals, as shown in
Eqs. (5)–(8) [29,33].

SO2 + HO2
• → SO3 + OH• (5)

SO3 + H2O → H2SO4 (6)

H2SO4 → H+ + HSO4
− (7)

HSO4
− → H+ + SO4

2− (8)

Reactions (5)–(8) are likely not the sulfate ion formation
pathway as sulfate ion was found even without the presence
of UV light and TiO2. The formation of sulfate ion from
reactions (1)–(4) in this study is similar to the formation of
acid rain. Studies[34–36]identified that the emission of SO2
is a major cause of acid rain. SO2 contacted with aerosols in
the air. The wet surface of the aerosol provided a hydrated
area for SO2 to become into solution[37]. In this study, the
glass fiber filter provided a surface area for the adsorption
of SO2. Zero air passing through the humidifier provided
water vapor to the inlet stream. Oxygen supplied from zero
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Table 2
Sulfate ion (SO42−) and nitrate ion (NO3−) from the photodegradation
of SO2 and NO

Experimental
conditions

SO4
2− ions

(�g per sheet)
NO3

− ions
(�g per sheet)

NO only 39 404
SO2 only 417 49
NO and SO2 448 162

Humidity level: 2100 ppmv; residence time: 1.2 min.

air reacted with sulfite ion forming sulfate ion on the filter.
When TiO2 powder was used without glass fiber filter as the
supporting substrate, only a few ppb SO2 differences were
observed between the inlet stream and the outlet stream.
Using a blank glass fiber filter only, similar SO2 removal was
observed compared to that of the TiO2 filter. The IC result
and the SO2 concentration differences between the outlet
stream and the inlet stream both supported the postulation
that the adsorption of SO2 had become SO42−. In addition,
the sulfate ion, SO42−, is a frequently used indicator for the
identification of acid rain[38,39]caused by the emission of
SO2.

The increase in NO2 content is probably due to the pres-
ence of sulfate ion. NO is photodegraded to NO2 and then
converted to HNO3 as is illustrated by the following equa-
tions [40,41]:

NO + HO2
• → NO2 + OH• (9)

NO2 + OH• → HNO3 (10)

The nitric acid formed on the TiO2 decreased the photoac-
tivity and thus deactivation occurred[14,15,42]. Nitrate ion
was used to identify the formation of nitric acid on TiO2
[43]. According toEqs. (9) and (10), NO2 concentration
is controlled by NO conversion rate. The presence of SO2
inhibited the photodegradation of NO, and thus a lower
NO2 concentration is anticipated. The NO2 concentration,
however, increased despite a lower NO conversion. This is
probably due to the generation of sulfate ion present before
the start of the UV irradiation. The formation of HNO3
from NO2 at the initial stage of the NO photodegradation
is inhibited. The sulfate ion blocked the adsorption sites of
TiO2 for converting NO2 to HNO3, leading to the increase
of NO2 exited to the outlet stream. The presence of SO2
showed a clear inhibition effect not only on the target pol-
lutant NO but also on the intermediate NO2. The overall
NOx conversion decreased with the presence of SO2.

Table 2shows the concentrations of the sulfate ion and
the nitrate ion from the photodegradation of NO, SO2, and
NO with SO2. Sulfate ion and nitrate ion presented even
though only NO and SO2 was generated, respectively. This
is due to the blank concentration of the sulfate and nitrate
ion presented on the TiO2 filter. When 200 ppb of NO is
photodegraded, 404�g per filter of nitrate ion was found.
The nitrate ion was generated from the photodegradation of
NO according toEqs. (9) and (10). However, when SO2 was

co-injected with NO, the formation of nitrate ion decreased
which is an indication of a decrease in HNO3 formation. The
presence of sulfate ion competed with nitrate ion for adsorp-
tion sites on TiO2. Thus, the generation of NO2 increased
in the outlet stream. Study also showed that the presence of
SO4

2− ion decreased the photodecomposition of Astrazone
Orange. The presence of adsorbed ion competed with the
Astrazone Orange for adsorption sites on the TiO2 surface
[44]. The results of the sulfate ion and nitrate ion from IC
analysis in this study indicated that the inhibition effect of
SO2 on the NOx photodegradation is due to the presence of
SO4

2− ion. In the results shown inTable 1, we showed that
no photodegradation of SO2 occurred. Hence, the inhibition
effect of SO4

2− ion is due to the competition of adsorption
sites between NO on the TiO2 surface but not due to the
competition of photoactive spices such as hydroxyl radicals.

3.3. Contemporaneous photodegradation of
SO2, NO, and BTEX

Fig. 4(a)–(d) shows the impact on the conversions of ben-
zene, toluene, ethylbenzene, ando-xylene with the presence
of SO2, NO, and SO2 with NO under a humidity level of
2100 ppmv and at a residence time of 1.24 min. Prior to the
experiment, a blank test was conducted. No conversion of
BTEX was observed with the presence of the TiO2 filter and
with the absence of UV irradiation. Conversion was also not
observed with the presence of UV irradiation and the ab-
sence of a TiO2 filter [14,15]. As shown in these figures,
the presence of NO, SO2, or NO with SO2 showed a similar
photodegradation profile with respect to the irradiation time
and all cases reached a photosteady-state concentration at
an irradiation time of 120 min.

The inhibition effect of SO2 was observed in the conver-
sions of BTEX. The presence of SO2 reduced the conver-
sions of benzene, toluene, ethylbenzene, ando-xylene by
18, 15.6, 6.4 and 3.9%, respectively, compared to the pho-
todegradation of BTEX only. The inhibition effect of SO2,
however, is not the same as for BTEX. The addition of SO2
resulted in the largest inhibition effects for benzene and the
smallest foro-xylene. This is probably due to the reaction
rate ofo-xylene, with hydroxyl radicals being comparatively
higher than benzene[45]. The inhibition effect of SO2 may
be hindered by the high conversion ofo-xylene, which is
similar to the promotion effect of NO on BTEX previously
reported[14]. A study showed, however, that the incorpora-
tion of sulfate ion increased the photoactivity of the catalyst
[46]. The higher photocatalytic activity was due to a larger
surface area and the suppression of the growth of the rutile
phase. The increase in surface area and the suppression of
the growth of rutile phase of the catalyst was calcinated at
723 K. In this study, the sulfate ion was found owing to the
adsorption of SO2 generated from the inlet stream. The TiO2
filter was not calcinated after the adsorption of SO2. The
surface area and the composition of anatase and rutile phase
was identical prior and after the adsorption of SO2. Thus,
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Fig. 4. (a) Benzene conversion with respect to the irradiation time. Experimental conditions—residence: 1.2 min; humidity level: 2100 ppmv. (�) Presence
of 200 ppb SO2; (�) presence of 200 ppb SO2 and NO; (�) presence of benzene only; (�) presence of 200 ppb NO. (b) Toluene conversion with respect
to the irradiation time. Experimental conditions—residence time: 1.2 min; humidity level: 2100 ppmv. (�) Presence of 200 ppb SO2; (�) presence of
200 ppb SO2 and NO; (�) presence of benzene only; (�) presence of 200 ppb NO. (c) Ethylbenzene conversion with respect to the irradiation time.
Experimental conditions—residence time: 1.2 min; humidity level: 2100 ppmv. (�) Presence of 200 ppb SO2; (�) presence of 200 ppb SO2 and NO; (�)
presence of benzene only; (�) presence of 200 ppb NO. (d)o-Xylene conversion with respect to the irradiation time. Experimental conditions—residence:
1.2 min; humidity level: 2100 ppmv. (�) Presence of 200 ppb SO2; (�) presence of 200 ppb SO2 and NO; (�) presence of benzene only; (�) presence
of 200 ppb NO.

no increase of the photocatalytic activity was observed in
this study, despite sulfate ion being found on the TiO2 filter.
Similar inhibition effect on the conversion of hydrocarbon
with the presence of SO42− ion was also reported. The in-
hibition effect of the sulfate ion was also observed in the
photodegradation of dichloroethane (DCE). The presence of
sulfate ion inhibited the adsorption and photodegradation of
DCE. The major effect of the presence of sulfate ion is the
competitive adsorption on the catalyst between the reactant
and anion[47]. Abdullah et al.[48] also showed that the
presence of sulfate ions decreased the rate of alcohol oxi-
dation by competing adsorption sites on TiO2 surface. The
organic compounds competed with the sulfate ion for the
adsorption sites on the TiO2 surface.

Under the inhibition effect of SO2 on BTEX and a de-
creased promotion effect of NO on BTEX, the conversion of
BTEX with the presence of NO and SO2 was higher than the
presence of SO2 only, but lower than BTEX only. The pres-
ence of SO2 not only inhibited the conversion of BTEX but
also inhibited the conversion of NO. According toEq. (9),
the promotion effect of NO decreased with the decreasing

hydroxyl radicals formed from the photodegradation of NO.
Under the inhibition effect of SO2 on BTEX and a smaller
promotion effect of NO on BTEX, the conversion of BTEX
with the presence of NO and SO2 was higher than the pres-
ence of SO2 only, but lower than BTEX only. The highest
BTEX conversion amount of the four cases was the pres-
ence of NO only. The promotion effect of NO increased the
conversion of BTEX[14].

4. Conclusions

The feasibility of applying photocatalytic technology for
indoor air purification using SO2, NO, and BTEX was stud-
ied. No photodegradation of SO2 was found under typical
indoor ppb levels, but the glass fiber filter used as TiO2
substrate adsorbed more than 75% of the SO2. Using TiO2
powder only without any substrate, no photodegradation
or adsorption of SO2 was observed. Sulfate ion was found
after the adsorption of SO2. The presence of SO2 inhibited
the conversion of NO and increased the generation of NO2



C.H. Ao et al. / Applied Catalysis B: Environmental 49 (2004) 187–193 193

by 7% and more than 10%, respectively. The formation of
nitrate ion was decreased with the presence of SO2. The
inhibition effect is due to the sulfate ion competing with
the pollutant for adsorption sites on TiO2. The conversions
of benzene, toluene, ethylbenzene, ando-xylene (BTEX)
also decreased by 18, 15.6, 6.4, and 3.9%, respectively,
with the presence of SO2 compared with the photodegra-
dation of BTEX only. The differences in the inhibition
effect of SO2 on BTEX are probably due to the reaction
rate between the hydroxyl radical and BTEX being differ-
ent. The promotion effect of NO on BTEX also decreases
with the presence of SO2. In essence, the conversion of
BTEX with the presence of SO2 and NO is in the fol-
lowing order: BTEX with SO2 < BTEX with SO2 and
NO < BTEX < BTEX with NO. Although it is not possible
to conduct simultaneous photodegradation of all the indoor
air pollutants, it is inevitably valuable to investigate the ef-
fect of concurrent photodegradation of common indoor air
pollutants.
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