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Abstract: Ti0,/SO,*~ was prepared by precipitation from the mixed solution of titanium chloride and
hydrochloric acid followed by modification with sulfuric acid. The characterization of prepared catalyst was
performed by using IR, XPS, XRD and DT-TGA. Infrared spectra of Ti0,/SO,*~ showed bidentate sulfate
ion coordinated to the surface of TiO,. The acid strength of modified catalyst was at least Hy<-14.52, show-
ing the superacidic properties which are attributed to the double bond nature of S=0 of the complex formed
by the interaction of TiO, with sulfate ion. For TiO,/SO,*", the specific surface area increased and the transi-
tion from the amorphous to anatase phase occured at a higher temperature, as compared with pure TiO,.
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Fig. 1. DT/TGA curves of Ti(OH)..
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Fig. 2. DT/TGA curves of Ti(OH), modified
Wlth HzSO4.
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Fig. 3. Infrared spectra of Ti(OH), modified
with H,SO,: (a) Ti(OH),: (b) Ti
(OH); modified with H,SO,: (¢) Ti
(OH), modified with H,SO, followed by
evacuating at 400°C for 1.5hr.
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Fig. 4. X-ray diffraction patterns of Ti(OH),
calcined at different temperatures in air.
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Fig. 5. X-ray diffraction patterns of Ti(OH),
modified with H,SO, followed by calcin-
ing at different temperatures in air.

3. 4. X-ray photoelectron spectra

Fiato 2 AHelE TiO 9 Ai ~"HEHS
A2y SolEwel A¢E o) 43t Ao
= S04 Fefel e} Apeebe A Askel.
olF ©l& Faldly] $ste] Fatoz 2y
TiO,®] X-ray photoelectron spectra@ <o
Fig. 6o vehfidct. S Abeje] S, signalo)
Aol 168.8 eVollAd velytri[19]. 28
3 Ti 2P, ¥ 2P, signale] z}7} 458.2 eV =
464.1eVoll A4} vjelyd o] O signale] 529.6 eV
oA vebdrh. o]E signale #Hite 2 A=
TIO, % E4% TiosIA Wshele] e AR
Aol A vepydet. ol5 Aty gt
Cis Agroltdx]al 258.0 eVERE A AbE c}.

pyridine®] H29lA AHE

e 21\}‘?}"54’4 a2 Fvje] Ate] {5}
LewisAkql#] &8 Bronsted4bglz] TF@g & T
SItH[26]. Fig. 701 TiO,8h TiO,/SO2 o] &2
% pyridine®] 294 ~#HE8e Jeb i)

J. of Korean Ind. & Eng. Chemistry, Vol.3, No.1, 1992



o
e
I,
13
o

50

Ti 2Ps,,

168.8 eV
Ti 2Py,

464.1 eV

458.2 eV

529.6 eV

Binding energy

Fig. 6. Sy, Tip and O;s X-ray photoelectron
spectra of TiO, modified with H,SO,.
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Fig. 7. Infrared spectra of pyridine adsorbed
on TiO, and Ti0,/SO? : (a) back-
ground of TiO, after evacuation at 400
°C for 1.5hr : (b) pyridine adsorbed on
TiO, : (¢) pyridine adsorbed on TiO,/
S0O,%", gas phase was evacuated at 250
°C for lhr after adsorption in (b) and
(c).
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Table 1. The Acid Strength of TiO, and

Ti0,/S0.7~
Hammett — pKavalue -y g2
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. . .5 + +
diphenylamine 1
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acetone
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Nitrobenzene -12.4 - +
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Table 2. Specific Surface Area of TiO, and
Ti0,/SO,*~ Calcined at Various Tem-
peratures (m/g)

Calcined Temp.

(C) | 400 | 500 | 600 | 700 | 800
Sample

TiO, 94.5| 669|174 | 2.0 | 06

Ti0,/SO* 136.81112.41 88.6 | 59.3 | 20.5
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