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Abstract

Volatile organic compounds are widely distributed in indoor and outdoor environments. Not only
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does it generate secondary organic aerosols and ozone in the atmosphere, it affects visibility and
radiation levels on earth. It can also cause harm to human health in indoor and outdoor environ-
ments. Therefore, the Fe-doped TiO; photocatalyst was used to prepare paint which was applied to
decompose the indoor volatile organic gases. The results showed that the addition of Fe enhanced
the visible light absorption of the photocatalyst. The paint could effectively degrade the volatile
organic gases. However, high indoor humidity inhibited the photocatalytic reaction and reduced
the degradation efficiency of volatile organic compounds. The diffusion of volatile organic gases to
the surface of the paint was one of the serious problems for photocatalytic degradation of volatile
organic compounds in ambient air. The conclusions attained from this study can be extended to
the outdoor environment, which provide technical and data support for the degradation of volatile
organic compounds in indoor and outdoor ambient air.
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1. 5|8

PR MR SBIEREE SS P E A AE . HAEE NI R #A BRI, ST, WLBhZE.
mifdE . WAMEHSE, DUERENMZRE . HHOEHSESBORER AN . R IEAIIEE RS
IS B — 8 IR BEIK T o YO S0 IE T HE R A ML AT I I 7T, R AR AR IR B 2 s () i
FALA RISty BT R SR CHs, KBS HEA AT R A A O HR. b,
(] /5o — FRZRORIIE T[]0 A S50 22 N 17 52 ZR 45 R VA WIS YR AR SRR AT AT (2] R IbERE
tbfok, HREFSFRMSEAMEIEREGHYI(OVOCs), R iR b b, & H kg L5
W, AR HARRRE . S5 DLRAL T RN B, B A AR R F 6 R HLAI(VOCs)
(IR 3] R I ZBE(3.94 + 2.62 ppbv) M I E(3.45 £ 2.70 ppbv) e B Bk & 4 mh ik FEE B i B R AN W i
FESERESERT I 114 PR RAEEN AP IA VOCs BHTIEM, K H BEEARE A 25.8%, TVOC
FEFRFEN 24.2% [4]. HEFENHBIREE R, HFFEN TVOC IKIEE .. KRBT 2016~2021 X &
RETTHREAE M 178 F* 719 ANJRSL S5 [ )= N 2SI, R IR AR RN 31.4%, KN 1.5%, HIRN
2.4%, “HZRN6.7% [5].

HERMAIABRIE IR AT P 2S5 RAME RN, T — 5 4 AR — A IR,
SRR, N, RN AR B 2 50 KSR LR A ER AR ST 6] R MEANLRUAIL 2
SIS R, RN AR B EER, RS N APIRET O A A B A I B R fE [ 7] [8]. BRIk, XFHER
PEA LSRR BT T

PR SMAIEEL, KRR Z 558 AR ei2[9]. X £ vk48 5 M T Tl A L
JEASE B o FLH U BE AT E e W PR E A R SR R B R YR LAY o AEAE LR FH O AR R R B 5 5 LA
L5 X W B PR PR TR R AT B B AR B, 0] I B T SR B P LS AT I BN B . A ed vt A A 2
R VER ISR IIR BE A AVE R — 8 IR, B A3 SR AT T, 3800 T selvEFE. JefEfb
g Harht ik %, H OA 5 B I — P A HUSIR A BB R . ZBOR TR 2 Mo WL T %
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WARTHA, EA BB, HRPGEEDR, ST ABERETE. AT HEREEN ARG ER, fh
TIEEE A, LA KRB T 2 AR RS 4 M A WL A 2 0 G B = O
A A I

T UL AT, SRR A LA 2 S AR I B, AR SO e AR &% Bk, R T
E NN IE R VAW B . (HH LK TiO, SEHEAL D ] OO R B . K, AT
TiO, YEHEAFIEAT ek, (EFOEH Far W5 fF . IR ot Ja BB MR % Bkl BLH 70 W 2%
RN, RS WIS R A WL B . DU BR A — 2 1) B 4 R M WL S AR I A 3 D7 YR AR A
B, R PSRN 2D A BRSO AL SR

2. SR A5
2.1. FEATINFIE

IR FELFREVEIE — B AIKBGE, )55 28 AN A ELFI B Fe/TiO, SGHEALTR o il i F bt DU T R 402K
AIET BN B U B b, 2 md AR A5 ARG R BRI 0%, 1% 3% 5%
BRI YIS A5 I SI0EHE BRI IR BE R 80 IR T I SIS R 5 29 5 )5, DAEREED 1 i HIE
FIIN IR o 5 K 258 T K DL AD — i I R E N, A A I e i g, AR
70°C~80°C, FHiH: 2 h fpH NV e 5 N e 4 # M E T 105 CHEAE T, fs T8, BL500°C
e 2 he BB IE HIPEIAE HTBTEE R 45 Fe/TiO, Fi K .

2.2, RELRRIEIHIE

R B R R 5 K A B TR S — 8 EU BTN AN IE W (0 B RUI A, IR IR B,
wilf A . AR IRG 25, HEDHEY 10 h, FIHMGEIE HBFEER. I3 A e AR
B IR RN E AR, & 30 x 30 em AOBERME IR EEIR . INBOERITE O, 2B L
FIRRHI A R DI, R BB S AN BOIR, ez dh B . AbBEE 5 A B i S BT R
BRI BGR R, BIAEAC PG B AR 1 R . OB T AR TR, AR E R T. KT A
NG RAEBESGR IR B R, AR E IR & .

23, REXRNMERBINSEIR RS

BRI E A IR, Bt L — A E RS A 30 < 30 x 30 em (UANE AR fA . _EREEAR RS, H
TR FCHT R, B A B A TR A IR s . [y, 72 BB as iR LR AL, HI s A Ls i,
AR R AR RER A PN EIF L, 2 TN iR EEIE SRR I .

24. AEAEHERANSEESTR

SKIRTHIRHT, FHREAOCREATITREHE 4 SRBGBEBUIN SRBIAF, BN Py 5 (A DU B . SR T 5
WARBATH AL, SR, RRERRE R BN RNAT, 0 SRMAFEEATIRE. SRR 4l AN B o
I R]JE R PHFAT I PSR S AR 9 2 AT R, JFREAT Cili A, DA E RS I E A BL AR

FEMESIGTT AT, SEXT LI RGEEATENE . AR SeMM AL SR, IBE RGN E
PE, CLRRBR DGR A A LA B e

AT PP 2 2 A I3 o 5 3l A7 AE HO3E R A L, B AR R G T B35 A Ut ) FR S 93
PEANARACEREY BT, BEAT G A RBTISET . OGP LI TR HT, AR RrEl A A
R RN, 0 RN AT AT e R I S A SR NS, AR RSN S A L RN
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T, WEN 25T, HBCH N 2RI, B TC A LIS RV o SRS RS D RS B
VA, SRR NAS, JHBEY R B2 A) . AR BOR BEEE AR E R, A AR A S A H S
PHOIS, WREEARIREE . BERFIRTER o BB EDCHATIIRE, FAERRIRER, THE 30 min J5
TR BT, AT e BEARSEE . SRS, BRIEIRS 10 min 103 RSB CORBEE, B 25N PR
TREE . WA RIS HO0S B S B Ao 22 K RO AN, 36 1oV R R B ) SO TR B 0 S VR B2, o B 45
IR AR B BB AR SE AN RIS} AR A R IR b, i L3 43 2 A= Bt 3 5% S I B P T v
AT TN = A PR HEAT B S2 06 . A B (a]rh,  SERREE N U 24 K By, IR b B ga e sh
Mo PRI, AHIE T AU SRR B BRI SRR B AR th 5 SR By I R 77 A — 8. =N
Prlaldy, REEAEE, (HIRRER AR . AT T Sie i IR B IE E A 25°C, IR BE N
10%; 30%A1 50%, VL TR R A NIV SENT . JEAh, ACHIFTE IR i o538 SE 36 AT R IR L
GIHT T R R R AT WU B 50
FEA S & AT = AT SE5, HOSEIR S5 R IME, BT R MM RCR AR R Tt . JFS
BRI, R R 3 S R A B A AR M AR 2101
n=(C,-C,)/C,x100% )
r=(C,-C,)/mt )

e p—— B RCR, % r—— R MRIE R, ppmeg 'min'; Co—— M AH A FBEVIEEIKIE , ppm;
C—— AN EI Z IR E, ppm; m——IREHR &, g5 —— &M NI E], min.

3. IWHREWE
3.1. IWARGREN

FEMESEIGTT AT, 70 RI0 RGEH U E R, SN TR BRSO R SRR e s F S AR PR A BB TE kel
I HOGIT 0 B R AR RCR . T8 HOBIT I IR A IR AL RCR BEAT TR, SEIR SRR, RS
RIS, O SR IR BE S AR TO RO . (H S SRR TR, T IR BRI AR A X A s
BRCR . BRI, SR 2SR, e RS REREARE JG K4 30 min I TF4R,  DUE 2R G00% W BT

3.2. SRR B R RS R O R M

VRIS REE SN Ra ) o s i 2PNl WOk VS TR IE G I S a5 P e D T i)
R DL o TSR 2 PR, AR E I I L A PR B IR BE KT o TSR E 235109 10, 20 A1 50 ppm.
SRBIF IR EE A 25°C, HREEDN 10%. TRBHE ] AL AL IR LA, ARG ER, T
JAECAT A W0 AF P IR R AR o

AN RIS 2 PR R P (R AR AR B P 1 BT

HIP 1 TR, A HREIR IO TH G, FE AR B8R AN T B o AR IR EZ D0 10 ppm I, FREE (Y
BEMERCR B, ATIK 32%. 2D W EAE S [T UG R I P B ML R BEAT VH AR, A B HY B 1) g B
AR FEAIIEU T T e IR H, AR T R N, PP ) o AR S T 6 5 ) ik A — 4%
S SRR o

JCHEAL S NOE H NNy = AT I, B e, AN TR E AR BRI 2RE, RONVE
JCHEALTZR T AOEEAL A SN R il fedm s, SONA) AO HEAL TR T A B B 0T o i A S b ) T
R =AP R LRI RRE . 2R R BRI, H T RENS 2K AR R T R4 R B 1
TS0 7R, BT PO R B R 2 BEE WA T s T e e, RN 1T g e
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s VAR A VECLN SRR IK B — A RE PIRAS . A FT A B B A 2 B A W 4R R B (K T i
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REAIR R B v T B IR LK, (ERDR G AR B e 35 AL T LU ABMR AR B K 53— 2 A
N T AR R UF LR B, B T 0, HOGHEAL SRR I s B33 H AR
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Figure 1. Variation of formaldehyde concentration with time for different
initial concentration

E 1. FEI#ERE T RESRE R E R

Rk, 7R R G EAL SR AR A = P AR BT B R VR USRI, 35 B3 O 3411 7 B ok
B — AR L R AR, AR AU, RSN, B AR BARA T3
Yy adscte, AR TATHLS RO R TRB R I3 X & T EA LG G SR A 1 A
SN AR A TR R A P B P 0

3.3. Fe #RNE X A B P& R AR

4 TiO, LA K 1% Fe/TiO, 3% Fe/TiOys 5% Fe/TiO, fill iR AIERAE, 7 AR E v ) Ab B f5 i B 3 A I,
SRIG S I HTRON O REAE Y o E H BEWIURIR IS Y 10 ppm, 6N 25°C, RS A 10%H1 51 F 34704k
B ff S S0, DT AR Fe WNINEXS H IS PR MR RO IS . ik HH A1) Fe NN

L AN TR S A AR TR AR, R A JEE B ) P AR A T B an B 2 B

B 2 AT, Fe MMM BIRAIGEE T TiO, MBI, $&m 7 FEER A REE . Hd 3% Fe/TiO, B
137 AR I B AR RN 57%. HE— 2B M1 2 AT 50, HIEE (Y BE AR SR B Fe MR 2L T e Tt &5
BRI . Fe NN, ATLMEREHE T - 27O B, HHESEKE 7528 REEREE. FR, &
AILASERERR D, RO R RV AL . (RO SE A IEEAT . 8% Fe 458 1 TiO, FEMIGN
KR AE SEME o XM R AR VR A% i AR R R T I A MR (11, RIS T O A B
[12]. {5 — T, Fe WAJREZEHET - /UM E & 0[13]. ATLL, BEE Fe SEMI3EMN, Fe famiiny
TEAERC, SBOCHEAIETERAC, IS 80T B AR TR
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Figure 2. Variation of formaldehyde concentration with time for paints
made of different photocatalysts
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BRI, &SI Fe 347 TiO, Bk, w DA S 6 fE A R o] WG, AT B2 s LTS G
IR fRRCR . (HIE B Fe, HATRESEH T - SXE A RIME, M BRI E AR . AR
1 3% Fe/TiO, BUAS T 5L 1 FH S PR R, 1T 1% Fe/TiO, Al 5% Fe/Ti0,, #EH2 Fe AR T 3%
B, Fe FFUATRE MR Y T HAET0, MRS 7 AR . D0 A I T o, RN
3% Fe/Ti0, BARFEN LR 191 S N K = T 1% Fe/TiO, 1 5% Fe/TiO,, {HAHK T 5% Fe/TiO,, FRixW)
f) 10 min 5 N R A Ah, HARHA], BT 5% Fe/TiO, HI R N AR . X Pl SE A £t — 20 it ie .

3.4. SRR E EE R R R AR

T ) S5 SR AT R, 3% Fe/TiO, JRoRHrT UG B EE ) FH RS P 45 R o BRIk, ASWF FE i HX 3% Fe/TiO,
il & G HEATR R, BN 10 ppm, WREEY 25°C R, BEATIEEEXS FY S [ Al A R S 3t BA
TR, R AR R I AL R L

AFERREET, PR EE R A )AL A I 5] 3 BT

K3, BEERREZROIE N, R A PR SCR RSB KRN RS . RN 30%I, 3RS T
IREEFEMR R 60%. LEICREALAAL B, KZR RO LB AR O 45 oA W s AL IE i E T 1) v
TETEIE ], TR AN 14]. AECHEARIEPERE M OL T, M XD BCR o, E 2R
ML RNRGE T 515 G R A R B REHI ™ A . BRI T I AE R LA S Y
BT, DG RN # K7 T 10 2 > A 2 ZDCHEATIE TR R 20 SCHEALTNETE—E R, $OuHR
P AL - O EE o, IHIS K 7E A RS 15 B e s v B B2 e — . 75—
T, Ko T SENYSEF ARG E . Rt 7R BRI, K TR A B T
FER-OH ¥cE, e st e AL R SR BL K R 2R s (H 2 KE et PR, K 758 44
MAZ I E AW, AN TR BE ARG TR R, S 5L R B A B 7 14
EFFAR, NIRRT FF B P AR RO

Bl 2R OCHEA IR B A R B BRI AR b, MRS IR 2o 0] B A R R = AR R . AE
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Figure 3. Variation of formaldehyde concentration with time for different
relative humidity
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3) MREENCHEAL IR R A A B B (i 5 T R S . S EMAE RN ] T B A MRS, R
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