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Fig.1 Conversion of ethylene over different sample pieces
under UV 254 nm
(®@)E, (A)T, (A)B, (O) only UV.
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Fig.2 SEM profiles of TiO, membrane: (a) T, (b) E, (c) ES
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Effect of Addition of PEG on the Properties of TiO, Sol and the Electrophoresis Membrane

(deposition amount of TiO, and photocatalytic conversion of ethylene)

properties of TiO, Sol No. sol A0 Al A3 AS A7 A10
PEG concentration / (g-L™) 0 10 30 50 70 100
& potential / mV 584 520  40.1 329 216 16.2
sol. viscidityx10® / (Pa-s) 0.89 1.21 1.68 237 235 2.88
sol. mobility / (em-V™-s™) 4.6 4.1 32 2.6 1.7 1.3

properties of the membrane prepared by electrophoresis No. sample piece E El E3 E5 E7 E10
area / dm’ 1.5 1.5 1.5 1.5 1.5 1.5
TiO, mass / mg 16.2 9.3 9.0 8.4 72 5.7
ethylene conv. / %" 194 593 711 920 385 9.52
ethylene conv. / (%-mg™+dm?) 080 43 5.3 7.3 3.6 1.1
relative activity 1 5.3 6.6 9.2 4.5 1.4

“Conversion of ethylene at 10 h of reaction.
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Fig.3  Photocatalytic conversion of ethylene on aluminum
alloy-piece containing TiO, membrane prepared by
dip coating in TiO, sol with PEG (A) and without
PEG(@).
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Electrophoretic Deposition of TiO, Colloid Particles on Aluminum Alloy
Surface and the Photocatalytic Property of the Resulted TiO, Membrane

LU Xiao-Ping DAI Wen-Xin WANG Xu-Xu* FU Xian-Zhi SHAO Yu LIU Ping LI Dan-Zhen
(Reseach Institute of Photocatalysis, Fuzhou University, Fuzhou 350002)

TiO, membranes were prepared on aluminum-alloy thin plates by electrophoretic deposition and dip coating
in a colloid solution of TiO,, respectively. The photocatalytic activity of TiO, membrane was compared using ethy-
lene as reactant, and the crystal and morphological structure of the membrane were characterized by XRD and
SEM. The results showed that a more compact membrane with high loading of TiO, but lower photocatalytic activ-
ity of unit TiO, mass was obtained by electrophoresis compared with dip coating method. The addition of
polyethylene glycol (PEG) to the sol of TiO, could improve the specific photocatalytic activity (ethylene conver-
sion per unit mass TiO, and unit area of membrane piece) of the electrophoresis-membrane prepared from the sol,
but could not change the specific photocatalytic activity of the dip-coating membrane from the sol. The ethylene
conversion on the electrophoresis membrane prepared from the sol containing PEG (50 g-L™) was 9 times of that
on the dip coating membrane. The effect of PEG on the properties of electrophoresis-membrane of TiO, was at-
tributed to the change of electrokinetic properties of sol. Addition of PEG decreased { potential value of the sol
and the mobility of the sol particle, increased viscidity of the colloid, thus decreasing both the electrophoresis de-
position velocity of colloid particles and the electroosmosis velocity of diffuse layer of colloid particles. These fa-
vored the formation of a low compact and porous membrane on the electrode in electric field, and thus increasing

the availability of TiO, in photocatalytic process.

Keywords: electrophoretic deposition TiO, membrane PEG photocatalysis



