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Characterization and Electrorheological Effect of H,SO,-modified TiO, Particles

GAO Lan, MA Hui-Ru, LIU Yang-Sheng, GUAN Jian-Guo
( State Key Laboratory of Advanced Technology for Materials Synthesis and Processing, Wuhan University of Technology, Wuhan
430070, China)

Abstract; H,SO,-modified TiO, particles were prepared using a sol-gel 'method followed by impregnating the
dry gels with sulphuric acid and were used- to-fabricate an-electrorheological (ER) fluid with high ER activi-
ty. The as-synthesized H,SO,-medified TiO, particles' were  characterized by fourier transform infrared
(FT-IR) , X-ray diffraction ( XRD)",; BET N, adsorption-desorption isotherm analysis, and the ER effect and
dielectric spectra of the ER fluids were measured. The results show that H,SO,-modified TiO, particles have
smaller size of crystal grains and higher specific surface area due to the restraint of SO~ from the grain
growth. Under the same measured condition and electric field strength of 3kV/mm, the ratio of field-induced
shear stress to zero field shear stress (7,/7,) of TiO, particles is 80, while that of H,S0,-modified TiO, par-
ticles is more than 500." The observed ER performances are reasonably explained by the stronger interfacial
polarization ,~ which/is brought by the specific structures of the H,SO,-modified TiO, particles.

Key words: titania; sulfuric acid; interfacial polarization; electrorheological effect
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TEZE W T, A 100. 0mL Jo/K L BERYBEpR H
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Fig. 1  FT-IR spectra of (a) TiO, and (b) H,SO,-modified
Ti0,
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Fig.2 XRD patterns of (a) TiO, and (b) H,SO,-modified TiO,
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300Pa, TifiERECHE TiO, HLJi AR RAE A R 4514 T 85 1)
N J1 1Rk 4300Pa, AR MM TiO, (1) 14 4%, FE87 1)
RN 1.0s™, HIZIRE A 3kV/mm B, Kk Tio,
HLI ARSI 7/ 70 A 80, TAR IR Bk TiO, HL I8 K
W) /7, HBIE 500.

&l 4 & TiO, FIARER M TiO, H It A8 i 78 5Y U]
RN 1.0s i, IR SR RIERN R, HE
AL, BRERMCPE TiO, HE Yt A8 W 1) e R O 285 B () B
2li TiO, Wi I A8 W B9 A BT B K, AE E = 3kV/mm

®1 TiO, MBI TiO, MBS

Table 1 Structural parameter of TiO, and
H, SO, -modified TiO,

Seer Pore volume || Average pore
Samples 7 3 Y .
/(m> - g™y /(em’ +g™)) size/nm
TiO, 19.791 0.042 8.5
H, SO, -modified
. 55.737 0.092 6.6
TiO,
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Fig.3 Shear stress of (a) TiO, and (b) H,SO,-modified TiO,

suspensions as functions of electric field strength
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Fig.4  Current density of (‘a) TiO, and (b) H,SO,-modified

TiO, suspensions as functions of electric field strength
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Fig.5 Shear stress of H,SO,-modified TiO, suspensions as func-

tions of shear rate under different electric field strengths
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Fig. 6 Dielectric constant of (a) TiO, and (b) H,SO;-modified

TiO, suspension as functions of frequency
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Fig. 7 Dielectric loss factor of (a) TiO, and (b) H,SO,-

modified TiO, suspension as functions of frequency
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