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Abstract An increasing number of air pollutants, like haze, have aroused people’s great concern about the indoor air quality. Ozone
is one of the key factors influencing indoor air quality. In this paper, according to the recent research on indoor ozone pollution at
home and abroad, the sources of indoor ozone and indoor pollution are analyzed and reviewed, and some current methods and

technologies for ozone purification are discussed. Finally, based on the above presentation, some more efficient and practical

multiphase thermal catalysts are suggested to be developed for ozone purification.
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Table 1 Commonly used methods of ozone purification
£ % NVIRFS J5 3 R
- piibunildNze B AR (B PR S
wy OASMIGE SSENGR R UR
B g Sy P R
HiRER 3 TR a7 B AEYS P S Sy 2R
MR BRHEH] FEE, TR R R
HEAE Sy HEAL I iR 5 IR KRRE  (H A
fifp i €2 B




—t

SR 2014,32(33)

www.kjdb.org

2,

H A, X 5LV I ATF 5 = B4 vh T 2 ALy T
F2 BRI AL A R 5 B A AL ) (U MnO, , MnCOs 52 500 i A
A6 3 U 4 R A B AR AR TR (A R SR R
AALYIAE) B DA PR (P Pd (Rh 55 & R AL
CERRE S VR AL BB A RS Ak ik
EEAL )P X TR T bR R A IR D

Ohtani =558 T AR TiO, [ R AR A S AL DAL
fife, RICHRGTS | 5L AU o i R 5, &40 A AH TiOL M
Ak 53 A S AU T M v LA A Xl SO AR 7
e SR R UUR 4 Ja R T ] AR R 2 AR B e M i R A
FEAIERCR . AuwBIEHER R EJE , 85 A A LTS
PEH Y Au = BT 50 4 8 S I0 1 2 T 4 oK ks
B, B AR = AR TG P BRSO 5T R, 1% Au/
TiO. AT B AU 7 iR ik 21 98% L I TEy—ALOS TR IZ 1)
e B AR P, 7E OV IRE 150~200°C, R AAF AL 0T ik
95% LA B, Xl AN B 0L I 4 e AR Tl PH 2 A
FLE e T, R IN4 @ A bW L) L e — 4 S S Ak i
AT 1, X B SR o s R R

4 g

1) o %= P2 ST E R B R A T A - 418U
PRUEZESR , [RGB I ) SR B b v (A 8 h VR BEFR (D)
W25 2 A LAY e IR H 25, SR AT AR TR R s K
B IO B BT AR AR, Sy 28 P 28 s e R R R &
], R 2 P 2 A B R G R RO S A B R s
TS ISR W A , LA S bR ST

2) HHIK T2 N RET5 Y 5 AR TR A BT T
D TEE NGRS, s EE N A AUl SR AR 2K

3) W RSB TE 2 5 0 T AP 7 T, BT AT
PRI ELHE B SRR L i B S AL AL ) L 3 54
JREIHEALT A Bk 45, R 2RO B T LR =TS
Bt AT 77 N LA AR — R, R L e /5 i —2
TP 242 0 A v 20 S P 0 % e A AR S o 28 P LT 1
ff B,

2330k (References)

[1] Z=Hi35. % P R ETS QB AERITTE[D]. K KEER:, 2005.

Li Yanju. Study on the changing laws of indoor ozone concentration[D].
Tianjin: Tianjin University, 2005.

[2] Zhang J J, Smith K R. Indoor air pollution: A global health concernl[J].
British Medical Bulletin, 2003, 68(1): 209-225.

[3] Sutton D J, Nodolf K M, Makino K K. Predicting ozone concentrations in
residential structures[J]. ASHRAE Journal, 1976, 18(9): 21-26.

[4] Niu J L, Tung T C W, Burnett J. Quantification of dust removal and ozone
emission of ionizer air—cleaners by chamber testing[J]. Journal of
Electrostatics, 2001, 51/52: 20-24.

[5] Liu L, Guo J, Li ], et al. The effect of wire heating and configuration on

ozone emission in a negative ion generator|J]. Journal of Electrostatics,

SCIENCE & TECHNOLOGY REVIEW

2000, 48(2): 81-91.

[6] U S Environmental Protection Agency. Office equipment: Design, indoor
air emissions, and pollution prevention opportunities[S]. Air and Energy
Engineering Research Laboratory: Research Triangle Park, 1995.

[7] Lee S C, Lam S, Kin Fai H. Characterization of VOCs, ozone, and PM,,
emissions from office equipment in an environmental chamber|]].
Building and Environment, 2001, 36(7): 837-842.

[8] U S Environmental Protection Agency. Ozone generators that are sold as
air cleaners: An assessment of effectiveness and health consequences[S].
Cincinnati: National Service Center for Environmental Publications
(NSCEP), 1995.

[9] 2K 2, euik. T B R BB WF S BT e )], 2R S R B2 4,

2012, 7(2): 133-139.
Li Junling, Meng Ziqgiang. Current progress in atmospheric environmental
toxicology in China[J]. Asian Journal of Ecotoxicology, 2012, 7(2): 133—
139.

[10] BRI, BRI, BRI AR. L i 7w 1 5 47 Qe A B M A .
rh EFREERR, 2010, 30(5): 603-608.

Chen Renjie, Chen Bingheng, Kan Haidong. Health impact assessment
of surface ozone pollution in Shanghai[J]. China Environmental Science,
2010, 30(5): 603-608.

[11] . A0B0RL) A 5L 00 3R] Fa B AE T 5 M) 1) 2 00 B 52 [ D],
R 2 B, 2012,

Yang Chunxue. Acute effects of fine particulate matter and ozone on
daily mortality in China[D]. Shanghai: Fudan University, 2012.

[12] 1=V 2E5%, 2R, XUIGE, 45, R R AU 58 1 e e sgon oF
IR FABE SRR, 2012, 29(8): 752-761.

Yan Meilin, Li Tiantian, Liu Xiaotu, et al. Human health effects of short—
term ozone exposure: A review of Chinese epidemiological evidencelJ].
Journal of Environment and Health, 2012, 29(8): 752-761.

[13] EWE, GHIe. 25075 Y] MR E S i B A B oE ). iRAT B2t
2%, 2001, 7(2): 29-33.

Wang Hanzhang, Jin Yinlong. The study on air pollution effects on the
mechanism of respiratory system[J]. Science of Travel Medicine, 2001, 7
(2): 29-33.

[14] Fiedler N, Laumbach R, Kelly— McNeil K, et al. Health effects of a
mixture of indoor air volatile organics, their ozone oxidation products,
and stress|J]. Environmental Health Perspectives, 2005, 113(11): 1542—
1548.

[15] Breysse P N, Buckley T J, Williams D, et al. Indoor exposures to air
pollutants and allergens in the homes of asthmatic children in inner—city
Baltimore[J]. Environmental Research, 2005, 98(2): 167-176.

[16] Wainman T, Zhang J, Weschler C ], et al. Ozone and limonene in indoor
air: A source of submicron particle exposure[]J]. Environmental Health
Perspectives, 2000, 108(12): 1139.

[17] ZE4ksK. R4 51 P A SONEXE 38 P 23 Sk BTS2 i R A 5T D], R
KHEAAF, 2007.

Wang Jiyong. Study of effects of chemical reactions initiated by ozone on
indoor air quality[D]. Tianjin: Tianjin University, 2007.

[18] A7 56 T3 P R 40k L8 AL AL BRI R BIFIE (D], K KR
##,2003.

Bai Qian. The study of changes of indoor ozone concentrations and
sources of indoor ozone[D]. Tianjin: Tianjin University, 2003.

[19] Mueller F X, Loeb L, Mapes W H. Decomposition rates of ozone in living
areas[J]. Environmental Science & Technology, 1973, 7(4): 342-346.

[20] Holgate S T, Koren H S, Samet J M, et al. Air pollution and health[M].

77 I



—t

2,

www.kjdb.org

T S48 2014,32(33)

SCIENCE & TECHNOLOGY REVIEW

London: Academic Press, 1999.

[21] JEITTH. KA E A= i R FEISME % TA:E50 M, 1996,
23(6): 338-3309.

Fan Yuancheng. Atmosphere and ozone in indoor air{J]. Journal of
Environmental Hygiene, 1996, 23(6): 338-339.

[22] Trep8, S, BRI TR TR R LIRS e )). [ ShER
AR, 1994, 21(5): 277-281.

Yi Xuejun, Dong Cangzhuan. Research progress of ozone toxicity and
toxic mechanism[J]. Journal of Environmental Hygiene, 1994, 21(5):
277-281.

(23] XU, 205, S it 2 P9 5L A TR B S 1 ™ H o R U4
RO SELT]. X HER 2ol H AR B 5 TR SR iR, 2008, 41(10):
1258-1262.

Liu Junjie, Li Yanju, Pei Jingjing. Ultrafine particles from chemistry
reaction of indoor ozone and toluene pollutions[J]. Journal of Tianjin
University: Science and Technology, 2008, 41(10): 1258-1262.

[24] Bell M L, McDermott A, Zeger S L, et al. Ozone and short—term mortality
in 95 US urban communities, 1987-2000[J]. Jama, 2004, 292(19): 2372-
2378.

[25] Weschler C J, Shields H C, Naik D V. Indoor ozone exposures|J]. Japca,
1989, 39(12): 1562-1568.

[26] BLEERL, A AL, WA, A5 AwTiO DG HEAL 3 it SL 4[], fE AL 240,
2006, 27(1): 71-74.

He Panke, Yang Jianjun, Yang Dongmei, et al. Photocatalytic
decomposition of gaseous ozone on Au/TiO4[]J]. Chinese Journal of
Catalysis, 2006, 27(1): 71-74.

[27] iz 8, 1 o0, Bhie, A5, AL SR AR O 1 SO AR PR RERE A
[J1. PUJI 3%, 2001, 20(1): 35-39.

Fu Jiayuan, Feng Yijun, Zhong Bing, et al. Review of ozone catalytic
decomposition[]J]. Sichuan Environment, 2001, 20(1): 35-39.

[28] X2, IMEE, 245, fAb kAL LR SR PRI ). BRI
B2, 2003, 29(5): 1-3.

Liu Chang’an, Sun Dezhi, Li Weli, et al. Research on decomposing ozone

tail gas by catalysis[J]. Environmental Protection Science, 2003, 29(5):

1-3.

[29] 245, PR, K22, 45 TR M e 1 52 B AL R 43 i RS BT 5Y
[J]. MR Tl K 22244)], 2004, 36(5): 624-626, 630.

Li Wei, Sun Dezhi, Liu Chang’an, et al. Study on decomposing ozone
using activated carbon—supported complex metal oxide catalysts[J].
Journal of Harbin Institute of Technology, 2004, 36(5): 624-626, 630.

[30] 5K, 5K 52 S, 5K, 45 TR Mo 1 2 A Ak o3 2 AP IR e i R
AT A2, 2008, 29(4): 335-340.

Zhang Jingjie, Zhang Pengyi, Zhang Bo, et al. Decomposition of low—
level ozone in air over activated carbon— supported gold catalyst[J].
Chinese Journal of Catalysis, 2008, 29(4): 335-340.

[31] XK, A, IMER, 45 FIT R AR AL B AL 1 il 45 5
FAELT). /R BN FARBF244R, 2001, 17(6): 64-67.

Liu Changan, Yang Dehua, Sun Dezhi, et al. Preparation and
characterization of catalysts for destructing ozone tail gas[J]. Natural
Science Journal of Harbin Normal University, 2001, 17(6): 64-67.

[32] Ohtani B, Zhang S W, Nishimoto S, et al. Catalytic and photocatalytic
decomposition of ozone at room temperature over titanium (IV) oxidelJ].
Journal of the Chemical Society. Faraday Transactions, 1992, 88(7):
1049-1053.

[33] Arabatzis 1 M, Stergiopoulos T, Andreeva D, et al. Characterization and
photocatalytic activity of Au/TiO; thin films for azo—dye degradation[J].
Journal of Catalysis, 2003, 220(1): 127-135.

[34] Heisig C, Zhang W, Oyama S T. Decomposition of ozone using carbon—
supported metal oxide catalysts[J]. Applied Catalysis B: Environmental,
1997, 14(1): 117-129.

[35] Dhandapani B, Oyama S T. Gas phase ozone decomposition catalysts[J].
Applied Catalysis B: Environmental, 1997, 11(2): 129-166.

[36] XL, R34, ey . BB 2s b AN EILIHBRI . PR TS 0 5
Bijifi. 2005, 27(2): 96-98.

Liu Dechen, Guo Qinghua, An Lidun. Catalytic elimination of ozone in
environmental air[J]. Environmental Pollution & Control, 2005, 27(2):
96-98.

(%% |ak%)

© LS

TR RS 04 I M B R B A T A

201411 A1—2H,FBA“K|[E-ERAR PR ZEHEF R

"H R E R E 94 B S RN E AR R I RmRET,

HESSHEFMREREAKNE PAERZRASYEREFIRAREAT ERTFERFHREZRBIBEDRIEETHRER,

kE2E 20 ZRBHABRMFERAEH 30 R ERS ST,

S54EFHIANA, BERSHEHEZ-BERANKREERE, IHFEHEXN SRR ETEERMN, B X EY RS TAE
BARKXKER, BHPERKERSE NERNFEENA, BEHHERRENKRSTHRN 2 FEEREEH TR KA RER

ESRH, REHN S ESENEERE,

1 0L E RHA M http://www.cast.org.cn/n35081/n35533/n38560/16070484.html,



