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Abstract: In order to improve the TiO, reflectivity in non-aqueous medium, TiO,@AI12@Si2 was prepared
from chemical reactive deposition of Al,O3 and SiO, on the surface of anatase TiO, particles, dispersed in
the liquid medium using active polymer dispersant (Solsperse 17000) as surfactant, and then characterized
by FTIR, XPS, TEM and N, adsorption and desorption isotherms, with the stability, light transmittance and
white reflectance of its dispersion evaluated. The results showed that Al,O; and SiO, composite shell was
deposited on the surface of TiO, particles, forming porous shell, which improved the specific surface area
(44.74 m?/g), surface hydroxyl content (1.204x10'/g) and charge capacity (—40.61 mV) of TiO,@AI2@Si2.
The composite deposition of Al,O3 and SiO, on the surface of TiO,@AI2@Si2 also improved the hiding
power of the particles, enhanced the electronegativity of oxygen atoms on the hydroxyl group on the outer
surface of TiIO,@AI2@Si2, and made it easier to bond with dispersant Solsperse 17000, thus improving the
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dispersibility of the particles in non-aqueous media. The white reflectivity of TiIO,@AI2@ Si2 with a mass

concentration of 150 g/L in toluene, dodecylbenzene, tetrachloroethylene, cyclohexane and Isopar L
reached 49.11%, 49.11%, 48.18%, 53.91% and 54.43% respectively, higher than that of raw TiO,
dispersion. An electrophoretic display device was prepared by matching TiO,@AI2@Si2 with ferrous

manganese black particles, and the white reflectivity could reach 40.47% and contrast ratio could reach

59.51.

Key words: TiO,; surface modification; core-shell structure; non-aqueous media; reflectivity; electrophoretic

display; functional materials
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Fig. 1 Schematic diagram of light reflection and transmission
in dispersed medium
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180 mL 2B 7K (= sOWAAR R 55 St 200 mL,
TIA) BF 250 mL BRESHH, JINA 100 g BBk (A<
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130 mL £ 8 77K & T 250 mL BRESH A, A 100 g
BRER, BREE 12 ho SRJE, RBRESER, W@ A
500 mL PO Ff A, HLAEEHE T nEE 70 °C, RN
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Fig. 2 Schematic diagram of electrophoretic prototype device
preparation
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TiO,@AI2@ Si2 FiFH Ti X T i T [ SR AL B 4% TiO,
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Fig. 4 XPS spectra of TiO, particles before and after modification
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Si 2p (A 4c) MIHFIEIE, TiO,@AR@SI2 1Y Al
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Fig. 5 TEM images of TiO, particles before and after modification at different magnifications
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Table 1 Specific surface area and charge properties data of
TiO, particles before and after modification
B EEH  RERETE  fhphy
(m%/g) (x10"814/g) mV

TiO, ki ¥ 12.68 4.51 -10.99
TiO,@AI2 30.18 8.21 -26.69
TiO,@Si2 15.49 5.38 -15.99
TiO,@AR2@Si2 44.74 12.04 —40.61

M 1 BT LIEH, TiO, BT . TiO,@AI2,
TiO,@Si2. TiO,@ALR@Si2 ¥ iy, H ALO;.
Si0, A VMG TiO,@AR@Si2 Ky fif F, &

(—40.61 mV ) ZJJ& TiO, $i ¥ (-10.99 mV) 1 3.7
i, XN, ALO; Fl SiO, A VIFTE TiO, ki1
FHTE MAIFAS ZALE5H , BN T TiO, B - iR A
i (1.204x10" 4N/g ), I AT 454 5 2 5 & 1w G v
7 Solsperse 17000 43, 3K T TiO, fi— A fif HL £t
TiIO,@AR@Si2 M R R, — Ry, HIt
RPN R RIS iR m ; 73— 2B, ALO;.
Si0, EE&FZH T TiO,@AR@SI2 ANZF M FEHE
AR IR, (TR G SR M
23 SHRBREMESH

7 A TiO, ki ¥ . TiO,@AI2 . TiO,@Si2 . TiO,@
AL2@Si2 1Y Isopar L /3 Hka & .

BF-7E Isopar L H1 80 J) 2 AR e MEERAIG, 4
wEE M, ME 7 7] LA W, TiO, ki T7E Isopar
L Rk E MR, ALOs. Si0, LR MU 5 1)
TiO,@AI2 . TiO,@Si2 7E Isopar L Hik 3 icka & 1
27+, ALO;. Si0, B GUTHRBYER TiO,@AR2@Si2
Hor iR E R, X5% 1 PR FERR PR
o Y 4 B 2 IEAROG, S — 2D Bk TR faf L
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Fig. 7 Dispersion stability of TiO, particles before and
after modification in Isopar L
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%% 2 4 TiO, Ki ¥ . TiO,@AI2 . TiO,@Si2 . TiO,@
AR@Si2 73 HOR 6%

T2 MUMERTIE TiO SR B LR

Table 2 Light transmittance of TiO, dispersions before
and after modification
. BICHE%
gl —~
TiO, BiF TiO,@AI2 TiO,@Si2 TiO.@A2@Si2

BEP7S 19.52 10.25 12.95 5.32
TR 18.23 6.32 8.72 4.83
Uty 19.19 8.86 10.31 4.63
FC ke 15.78 4.74 5.08 3.55
Isopar L 14.86 3.64 6.23 2.21

M 2 AT LUE Y 7EAH R B T A EL TiO,
KT, TiO,@AL2. TiO,@Si2. TiO,@AlR@Si2 1EiAk
R EERABKIRE TR, £ ALO;. SiO,
DU K T TiO, R AR5 7 o

% 3 4 TiO, ki T . TiO,@AI2 . TiO,@Si2 . TiO,@
AR@Si2 KI5 BB H A RT3

%3 UPERTIS Tioy RL T M2 7 O i 1 A5 R A 46
Table 3 White reflectivity of TiO, particles and dispersions
before and after modification

. 2 R 3/%
T
TiO, # T TiO,@AI2 TiO,@Si2 TiO,@AI2@Si2

HIMEEH 88.68 90.85 88.86 92.86
2 42.15 46.91 45.19 49.11
FgE AR 4519 46.91 45.44 49.11
LUy 42.82 45.65 43.87 48.18
Wb 45.73 49.61 46.44 53.91
Isopar L 47.74 51.93 49.85 54.43

M 3 T LA A H TiO, RT3 8O, Tio,@
A2, TiO,@Si2 . TiO,@AR@Si2 43 ik 1) 1 25 2 5t
RIH i TE, Hd, Tio,@AR@S2 fEH#., +
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faf LR FURL PRI RS TR 1, HE4RIR ALO; 52
JEYER T RF Rz BT D7, 38T TR R R RE
WL T T E S R B R
25 HKEREASH
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Fig. 8 Pictures of electrophoretic display prototype device
effect
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Table 4 Electrophoretic display prototype device data
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