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We had succeeded in the synthesis of a new type of visible light driven photocatalyst called ILUMIO®, which
was prepared by an improvement on conventional preparation of ceramics dispersion. The ILUMIO® coated
layer decomposes volatile organic compounds (acetaldehyde, formaldehyde and toluene) under fluorescent lamp

irradiation. Furthermore, the coated layer exhibits super hydrophilic performance under visible light irradiation.

ILUMIO® has dispersing crystalline particles; therefore, the photocatalytic activity is achieved by coating fol-

lowed by drying without calcination.
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PBGEEEM Mechanism of photocatalytic decomposi-
tion of water (a) and organic compounds
(b) over a photocatalyst under UV-light ir-
radiation
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a1 58 Characterization of ILUMIO®

Appearance Gray colored aqueous dispersion
Solid content 5~ 10wt%

Dispersed particle size 100 ~ 150nm

pH 4~5

HME A MG 2REVA ARAUL SRS

6 (Contact angle)

—
Water droplet

6 (Contact angle)
Water droplet
H H H H - H

o1 N . VA AN .
i 07 UVlight ©O o 0 07 UV light

OSSN
T T

T

st L A MR SR
H § AN SMEY L AR AR e
N\, H H H\/ MG AN R AN b
O._ ‘ ‘ e} }'\ RMEV L NI % 3 e
RN L RN 2

» ;".:u‘}n. AME S

- \O/ N - I\O/Tl\ - l\ /Ti\ BMMTE B AME A
0 MR A e TR
Hydrophobic Hydrophilic R R————
(@ (b)
120 BGEEEN Picture of ILUMIO® (a) and ILUMIO®

coated petri dish (b)
BEE Mechanism of photo-induced hydrophilic

performance over TiO2 photocatalyst un-
der UV-light irradiation

gooooooooooobooobooboon
gdbooobooboobooboouoooood
gdbooobooboobooboouoooood
0000000000000 0000ILUMIO®O O
godboooboobooboobooooooood
Ooo000bDo0ooooooDoOooswtDoonooao
dddddooooooooo4owtDDoooono
gooooooooboooooooooboooon

000000 ILUMIO®

gobooooooobboooobboooooo
“TP-S201”0 0 O [ “TS-S4110” O O O “TS-S4420”
gboopooboboobobooboboooobo
gooboooood

16 ooog 2009-1



Ooo0ooo IiumMic®0o0o0ooooo

ljoooooooooooooooo
goooobobooooooooboboooooooao
OO0OO0OO0OFg. 40000000O0O0ODOOODODO
obooooobooobooodoboooooobooon
ON1690 00 0000oo0oooo00oooogoooo
obobobooooooooboobooooooon
ooooooooooooo

——— FL itself

—— FL equipped with
a transparent
acrylic sheet

Radiant Intensity/a.u.

T -

600

300 700

Wavelength (nm)

BGEEM  Spectra of a fluorescent lamp

ILUMIO®0 00000000000 Fig. 5000
ODILUMIO®0 000000000000 000
1lg/m?00000000000000000000
OO0OO0OFig. 5000000000D0O0O0O0O00COO
oooobooocooooooOocooooooon
ooo01lLo00oo0oo0oo0ooooooDooscooon
oooooeLOOOOOODOOOOOOOODODO
oobooOooOo0oO0Oocooool1ooocoooooon
oooooocoonooo00O0OOO0OOOOOOO
uboocoOooocooooobOOoobOOobobOOoonoon

60

®)

CH3CHO/ppm
COz2/ppm

gboobooboobobooboogo

Fluorescent Lamp

Gas sample bag

Photocatalyst coated
petridish

Photocatalyst : 1g/m? (66mm¢ )
Relative humidity : 50%RH
Light source : White fluorescent lamp

BEEEE Nlustration of the experimental setup for
photocatalytic decomposition of VOCs un-
der a fluorescent lamp irradiation

Oooooooooooooooooooiooeonn
cboooooooobOooboooOoobooobooon
ooo

gljooooooodoooooboooooodg
ILUMIO®0 000000000000 DOODGO
goobobobooooobobbboooobbbboo
O0Fig. 600000 O0DO0DODooooono
odoooooooooooTss41lo00oooon
0000000000000 0ILUMIO®PO TS-S4110
O0000o0oOoOoooogogsboecpboOonoOO
goobbobooooobbboooobbbboo
0000000000000 0O00ILUMIO®D OO
goobboboooobobbboooobbbbo
0000000000000 0000OFig- 7(a) (b)
00000DO000O0oOooILuMIoO®OOOODOn
gooboboboooobobbboooobbbboo
TS-S41100 000000000000 OOOOOO
gobooboobbooboobboooboo

—— ILUMIO®
—A— TSS54110
—O— ILUMIO® (Visible light)

Catalyst : 1g/m? (66 mmq Petridish)
Volume : 600mL

Relative humidity : 50%

Acetaldehyde : 20ppm

Light source : Fluorescent lamp (1,0001x)
UV-cut : Acrylic sheet

Time/h

Time/h

BEENAE  Time course of decomposition of acetaldehyde (a) and evolution of CO2 (b) under a fluorescent lamp

irradiation
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Time course of decomposition of toluene (a) and evolution of COz2 (b) under a fluorescent lamp irradiation
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PGEEEEN  Time course of decomposition of acetalde-
hyde and evolution of CO2 under a white
colored LED irradiation
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Photocatalyst : 40g/m? (Glass size: 5cmx10cm)
Gas : 1ppm

Flow rate : 1L/min

Relative humidity : 50%RH

Light source : White fluorescent lamp (6,000 Lx)
UV-cut : Acrylic sheet

IEEELIN A picture and an illustration of the experimental setup for photocatalytic decomposition of VOCs using a
flow type reactor under a fluorescent lamp irradiation
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m Removal percentage of formaldehyde (a) and acetaldehyde (b) under a fluorescent lamp irradiation

gooobooboooooooboooobocobboooo
oboooooboooooooboboooooobooon
ON-1690 00000

O000Fig. 11000000000000ILUMIO®
OooooooooopoooTss41io00o0ooo
obooboooooooobooboboboooDooon
oobooooooocoooon

sgoooooooooooooooon
gooooooboobooobobooooooboooon
OoooooooooogsAIOOODonooo
oooooooovoCsooooooooooo
gobooooooooobooomoobooooooo

| Inlet

ooooooooooooooooooJ)Ssoooon
cbooooooooboooboooboobooobooon
oooooILuMIO®0 0000000000000

00000Fig. 1200000ILUMIO®0 0000
oooooooooooooooooono.08ppmO
oooobooooooooooooooooooon
goooooooooooboroooOOOOOODOOO
cbooooooooobooobooooooboooobooon
cboooooooobooobobooooboooobooon
00000000050 /h00000O00O0ODOOO
cboooooooobooobobooooboooobooon
cboooooooobooobooooobooobooon
0050/h000000000030/h000000

Fluorescent Lamp 1,000 Lx

Outlet
Volume : 20L

HCHO : 0.08ppm
10L/hr
(Air change rate : 0.5/h)

Photocatalyst coated glass : 1.0g/m?
(0.0225m?)

IEEEEN Pictures and an illustration of the experimental setup for photocatalytic decomposition of formaldehyde us-
ing a small chamber type reactor under a fluorescent lamp irradiation
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