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Abstract —In this study we proposed on effect of the photodecomcomposition of coated nanofiber by
Pd/TiO, for the removal of formaldehyde gas as indoor air pollutant. The photocatalytic reactor was set-
up in the inside of rectangular box (volume 2 /), UV lamp and the coating nanofiber with Pd/TiO,. This
study investigated the reaction rate and the adsorption constant of Langmuir-Heinshelwood, conversion of
formaldehyde gas on temperature (40°C~80°C), effect of conversion (%) under different concentration, and
effect of conversion (%) with humidity level on added SO, gas. As results, the rate constant (k) and
adsorption constant (8) were 114.94ppmv/min, 0.0036 ppmv~', respectively. and the conversion (%) of
formaldehyde gas on temperature (40°C~80°C) was decreased to about 24%, compare with the first
conversion (%). In conversion effect of increasing humidity levels, the presence of sulfur dioxide further
decreased than without sulfur dioxide. the decreasing reason of conversion with presence sulfur dioxide
judged as a cause of interference factor on the decrease of contact chance with photocatalysts.

Key words : Photocatalyst, Photodecomcomposition, Formaldehyde

WEZkoll BAste LHEEAR

LM £

1% o) 37

A BAHZ ofHe i 283 HFHA AW &
7B A7 ZAAES #A i) A3l g B
Aol F73] Foly oz A &7 dd g a4
o] ®oAZ vt wety AF A 3 2HF EZ
ol EAHE 2 {71324 SE(VOCs)ES T
£ Agshe =850 st X o9 HE] 4

122 2} hhahn@chungju.ac.kr

Ak AHgAZES) B BAol EI Yt Aol of
of BRANE THEolgA4 Sel 4TIy Al
FH AWz B YA APFo2H A
37) 2 4913719 AL olzA e =L BT
33 leH1]. '
@B WAL A -9 T 3 glo) B
A XS] gom S9je] AeE ad) dztaolt
AR, B 5O sjel AR} A2URE

5°) go] s otk T3 Ao A9 A= A



o1y

OlE %

AL AE,
,AE 2
A, BF
9

e

ofx
In

252, @A, ¥
JHE 5o ol ZEYHS| =1}
, 2 T VOCs7} Bo] et A3
8 o] HI AtH2]. wtA ol ¢
o] eHE Hass] A =8Eo] A 10d
e A3AE ot e s ogiti3].
3] FFAAA &L FAY FAHE frdshd
AAYL oA FlE EELHEEE 2 AA W

| B3bsta v]go] Bo| =& #AIZ AUF7 4
o At oS A Aok TELEFI =Y oY
7YE AASNE Wde @4 o] F3 7ol
Z FHAE o) &3t oY A1y Sz A 2}
& ol&3ld AAs W T FEUE 0] 43 UV
ZAFE B3 AFA ESAA WY T UYge
o] AFHIL JUTH4]. o1& WY F HI2oe 253 A
A FEUE UV 73S ZANA LHERDS
Tl AAsR Wie] @alA dv+HY Sith

Fumihide Shiraishi 5[5]2 ©1% fa @] 6W
blacklight blue fluorescent ¥ =& M X5} W25 8
45~90°Cste] Aol X 300 ppbv ©]3te} EELHE|=
g #8 AAe d 2348 dAvty Az
Yongfa Zhu S[6}& 650°CoNA 8A17F B9t Sk (HEkE)
g 539 Ta0s %S Az ¥ Uuvy AxEE
254 nmoll A 18404W/em?, 365 nmolAl 113 gW/em? L
23 420 nmollA 333 gW/em?E FH-E o) 27] X2
g3 =9] FE7F 1100 ppmoA] 408 F 50 ppm7HA]
FolEQoH 608 Fole ASA AASHJTL B
T 2y o] WL Aol R Ta05 B3
Azsl7l f1gk whgol wi- st Al7ka) v]go) B
o] A85= FAHEE /A ).

F. Shiraishi 5[7]& 1 mg/m’ 0]3} Y& Fx9] X
sl = 7t2E AHeshr] Astd d4F 2R e
o 8709l Blacklight blue fluorescent W= o]-8-3}]t}.
o] W FFmnuk3rle) ks AU Felo Ay F
ol EAdgtolL} A gelo]E B2 23 W3 3
AAE Azsla Ags 23 108 Wl AARA7)TF
(WHO)S x=Z7)30.1 mgm*7HA T23g 147+
Foll= F=rF A9 00] HATa gRlch E S, Jin
3} F. Shiraishi[8]& Z&) 2 Pd/TiO,, Pd-Cu-PYTiO,,
CuTIOE AME-3te] R A=atsith. o] o Tio,%F
& FE 2 AME-SIAE dio} vl wshd 2509 EElE
7} Y2 27lE sk 2 &30 Ak sk
t}. £3] Pd/TiO, 7%+ trichloroethylene(TCE)S] £-3]
Yol 293 adE Hldky Busy)

¥ Yoshika Sekine[9]2 magnesium dioxide(77%)

24, 7}

>

& |
2
of K

ro

oft mu o
A

ol Ji

B ok o
o

R=1
1

KIGAS Vol. 10. No. 2. June. 2006

<]

iy

g o83l XEUYB|= 7k A A EHH A
£ ojEgleon dutyoz 1B e uf A
HE Boly UV 5 duAde) daskx g 23 3
Al B = olabstekan) dAaksleka 2 QiAo H3)
P 5RkS Eddy BAIE AT 4 o AU
o2x% §8d 4 iy Bt o9 e) FEujE
ol&3t F71E82 9] Ba7t AFAEe] 3 vdFsiA
= IeH10]. 28y oE A3REY A7t F
2 Fojutg 9 2ojEF R F2 JET 9o
et A0 AAHA A77 g AHo|r)

wE B AFE PHTIOE FEu)2 ARS8l UV
£ ol&3td XEUUBIE st FE, = W3 1
g2 P ERe] EQJo wE FE ol i A
3-89} Langmuir-Heinshelwood(L-H) 2]-2 o] &3 &%
el FAATE AE S 5 wdozs Auedy
EF AAE A AR 2 vy rj2AdA AER &
g3tz s}

=

¢

=

IL. O|2% i

IS F2 FEY e EF= USs oy A
27} 7P A ) (Valance Band)9) A =7 A = ol(Con-
duction Band)Z °|-F3le HArt 324 vk &, A
Zjdlls Axle)Ee] THEo] XA Hx pEAe=
AFmHel 84 drt. o184 FAE A T H
7] edEHo whg Al &g A Hol CcoY Co,
£ H,0 3o Rt o3 Fuje] FHele
wEA e} MAVE vk 2% F2 go] AMEe BF
22X TiO,, ZnO, CdS 50| U o|EFEL f7] &
AEHES st Balshs 715 TH & L9
A e 715 BA4E VIR Yol $3As &
o B &#& 9% AX el A AF g3} 9l
of fElvt eld, A, WFL, AL T U3t Bok
o 385z gt}

IEUUE| =] FEFEE o] &5 FE kg )7
(photocatalytic reaction kinetics)S A HHEH &9
3 Tk o2 FEREI ugs) Zo] AYE
SATH10].

2.1. E5eiH|5|= &0 €87|7
2.L1 g oM e FFu w7)T
CH,0 +hv— H+HCO.

CHO + HO,. — HOCH,00

HOCH,00 +HO,. = HOOCH,OH + O,
HOOCH,0H — H,0O + HCOOH

M
@
€)
@



SR FHONE o § 3 TS YT S0 e 54

2.12. 7k2AFolA o) FEuf wke) 7

Tio, B2 +n" ®)
h*+OH™— OH. (6)
2+0,—0, )
HCHO + OH. — HCO.+H,0 ®)
HCO. + OH. — HCOOH ©)
HCOOH +2k"— CO, ~(10)

22, TESH|S| =9 MEHE

e A A XELuBI =] FE uld 58
& H2ES| % 7|2AP o= FZuQl PITIO,
Z whg7lol WA @3 Uvek ZARBIES W 35 |
sle} PATIOE B3 FREeEH S s & &g
AYe AAEgT) o] W TEUHB|=e] AFLL T}
< Ao o3t 7kt

CO
X (%) = %

x 100% 1mn

o714 C,8 Ce XEUNIE 27159 UssE
£ Ve X= A3golrt oo AF{EL UV &
AL AIZHE 120222 3t H FEE 23] AL
SHAT

2.3. Langmuir-Heinshelwood(L-H) &&=
BlFU A}y 71-a224) Wh-s-o)A 2] Langmuir-Heinshelwood
o] HigE s v o]l XY 4 ot

r= _kpC_ 12)
1+ pC
A7 ke SR g FHYToIY. a8 C
£ ESYUIE T2 ek, ol4 S whg7le) 4
gate] EA4A 2o XU F[10]9 st kg
7o) 2 4 gk,
1 In(C,-C)

T S M (13)
C,-C k kB (C,-0O)

A7)y wg)e] RBujolx, gk wr)E S
& 281 G ESYHIEY 27] FEolu.
m 4 9

31 Al I HISER|
FET) WE-E o]ty TELHIE sk B
ol AR Aok vl 24 PUTIOE ARREIR 0T

o] wj TiOx= Anatase FE]E 8= COSMO CHEMICAL
COTIOX KA-100 A&F-& ARSIt of u AF A%
< Table 1°] YERASITT.

E3E PdE PA(NO;), - xH,O(Aldrich Co) FES A}
|t o] RE A EFA UL AME-EIES
o UVH ZE 6 W(Cole-Parmler)l] UVZE 750 £W/
em®A AFs). WA= Fig 1914 HE wpel
7o) g7l XFYUINE EF/IEE FHI] 9
alo] Jk2ok 7] Bullo] A FF 2 FEE X
Y & JI=E YRS XA =3 g8
Z437] 98t §% 24 Chamberd JA3I{ch ®
EFYHB =Y TRE W19 A - FoA wgAs
Fof AzZbol wet TG o] 8-t ANFH BT o]%
Al AHD Sampled FezM BAFT F 9 BH
3ks3ct.

Table 1. Typical analysis of TiO,

Component Unit ::;;f;ls etc.
TiO, % 98.0 min
Fe,O; % 0.008 max
H,0 % 0.4 max
Residue (325 mesh) % 0.025 max
Whiteness % 96.5 min
T.SR % 1250 min
Oil Absorption cc/100 g | 25.0 max
Particle Size am 0.25~0.35
Hiding Powder em¥g | 150 min
Ignition Loss % 0.3 max
Matter Soluble in Water % 0.7 max
pH 7.0~8.0

Air

Concentration
.}E— control Box

00000
Formaldehyde
standard gas

- HPLC
Fig. 1. Schematic diagram of photocatalytic decomposition.
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Fig. 2. Reactor of photocatalytic decomposition.
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Fig. 4. SEM image of PS nanofibers.
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Fig. 5. L-H plot of formaldehyde photocatalytic decom-
position (humidity 2000 ppmv, residence time
3 min).

90
80 |
70 |
60 |
50 |
40 |

Conversion{%)

20 |
10 |

0 200 400
HCHQ concentration(PPMV)

600

Fig. 6. Effect of conversion under different concentration
and temperature of HCHO.
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Fig. 7. Effect of conversion with and without the presence
of sulfur dioxide (SO, 100 ppmv, humidity 2000
ppmv, residence time 3 min).
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Fig. 8. Effect of conversion on humidity level.
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