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Studies on the photocatalytic mechanism for cosmetics containing T102 powder is useful for
the protection of human skin. The photodegradations of such cosmetic materials as sur-
factants, amino acids, polymers, et. al. in heterogeneous aqueous Ti0:2 suspensions under UV or
solar exposure were examined in the present work. The anionic surfactant of DBS can be easily
photooxidized in the presence of TiO2 powder under solar exposure to mineralize into CO2 gas.

The photodegradation of amino acids and nitrogen-containing surfactants gives NH4+* and
NOs™ ions concomitantly. The decomposition of DNA and RNA produces NHs* and NOs™ ions
(4:1) after 5-h irradiation with a maximal formation of H,POs ion at 2 h of irradiation. Water-
soluble polymers of polyethylene glycols (PEG) and polyvinylalcohol (PVA) were easily
photooxidized to evolve CO: gas. The CO; mineralization yield decreased with increasing the
molecular weight of PEG and PVA. The photooxidation process involves the photogeneration
of + OH and/or - OOH radicals at TiO2/H:0 interfaces. These activated radicals attack the
organic molecules adsorbed on or near to the TiO; surface to form hydroxylated inter-
mediates or peroxides. Subsequently, they were photo- or auto-oxidized to mineralize ultimately
into COz via several oxidation steps such as formaldehyde and formic acid.
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Fig.1 (a) The solar light intensity of 260nm
on day times of Dec., 6, 7, 10, 13
and 15, 1994.
(b) The photocleavage of a benzene ring
in DBS (0.1mM) against accumulated
time of solar exposure.
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Fig.2 Photocatalytic effects of various semi-
conductors on the ring opening uf ben-
zene in DBS surfactant (0.1mM) under UV
illumination (75W Hg-lamp).
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Fig.3 (a) Formation of NH.* and NOs; ions for
the photomineralization of L-a-Ala
and B-Ala(0 1mM, 50mL) in the pre-
sence of TiO2 (100mg) particles.

(b) CO; evolution
(c) Temporal POV changes during
photodegradation.
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Fig.4 (a) Formation of NH.*, NOs~ and S0.%"
ions for the photodecomposition of
L-Cys (0.1mM, 50mL) catalyzed by
Ti02 particles (100mg).
(b) Formation of NH.*, NO;~ and S0.%°
ions for photodecomposition of L-
Met (0. 1mM, 50mL).

2B RRKIEE5Z 5, ) VEEENZE
SHADHANCTFEHET 2DT. < 0HZ I A NDIE
HEBEZOBEAZIRT VW HTH D, ZDHED
D UEEA A L DRVIETIO M FREEICRSICL S
LbOTHB, RBEMLED ESRIBRIGEN
(H20+ h*— « OH4+H IO . BEDFD/ L7
BHRICHEET S VB A VIBREMET T2, R
WINH A A VR L, 2 1S3 Lo —As
FALSTDHOIhDXBHENS NOs™1 A4 >~
DHER LIEDT, NHs* /N0, ™A A D AR
BB DB A TIEHI4. 6TH O . 15hikIZH
3.TCThDlce TDIEMNS, OHSZ U HUDE
fICH DY VEEETHEL FEVTDY £ — 2018
AMABBRS 27 5DTH B, £ VEEAA VN

ENBREMIC LM RBEMOANIEA D =X LOPFR

WY9 2BHIT, BEERIEHELICONT, B
Hicis 7o b VEDEMR L, Ti0OREE M 7
SZWEF ¥+ =T BDTZALTHDY VBEA

SR RS FN (R Sl T R TN M i rE

H:POs~ # [a] DNA

0.20

0.15 »

Concentration (mM)
o
CO2 evolution (mmoV/L)

[c] POV

DNA

i
I
3
= 1.0 | il
Q
=
B |
=4 |
€ i

|
§ 0.5 | RNA __a1
5 TN SaeT
9] I
5 I
v ]

/

] 1 ] | 1 1
0 12 3 4 5 8

[rradiation time (h)

Fig.5 (a) Formation of NH.*,NOs~and HzPO.~
ions for the photodegradation of
DNA (0.05%) catalyzed by Ti0, par-
ticles (100mg) in aerated aaueous
solutions.
(b) Photomineralization of RNA (0.05%)
under the same ondition as shown in
Fig. 5(a).
(c) Temporal POV changes for the photo-
oxidation of DNA and RNA (0.05%).
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Fig.6 (a) Formation of NH.* and NO;ions as a
function of irradiation time at a
concentration of 0.1mM in the photo
mineralization of nonionic N-DHA
and amphoteric C;z2-betaine and C;»-
amidobetaine.
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(c) Relationships between CO, mineralization
chemical yield and illumination time at a
concentration of 0.1mM.
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(d) Total organic carbon (TOC) in the residual

solutions in the photomineralization at a
concentration of 0. 1mM.
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Fig.7 (a) CO, evolution for the photominera-

lization of PEG homologues (0.1mM,
50mL) in the presence of Ti02 par-
ticles (100mg) in aerated aqueous
solutions.

(h) CO, evolution for the photodegrada-

tion of PVA solutions (0.1mM, 50mL)
in the presence of TiO2 particles

(100mg).
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Fig. 8 Peroxide formation (POV) during the
photodecomposition of squalane in a
Ti02 suspension (50mL) containing
squalane (50mg) or a UV white white-
ning emulsion cosmetics (50mg) and T-
805 catalyst (100mg).
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