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ABSTRACT

S0 /ALO, powder was prepared by the coprecipitation method from the AI(NOa): 9H:0 and NH,OH and
followed by being treated with various concentrations of sulfuric acid. The characterization of these powders
was perfarmed with XRD, BET and FT-IR. The surface charge densiy at alumina/KCl,, mterface was measured
by potentiometric titration method.

From the experimental dala it was shown (hat acid strength, specific surface area, and siructure of surface
treated alumina were independent on the amount of exchanged S0/, However, the acid amounts of alumina
were increased with the amounts of SO,*~ formed on alumina surface. The relation between the acid amount

of 80,5~ ion exchanged alumina surface and the surface charge density for S04 /ALO/KCl.y interface was
investigated.
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Fig. 1. Schematic diagram of experimental procedure.
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Fig. 2. X-ray diffraction patterns of Alumina at various
conditions.
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Fig. 3. Infrared spectra of Alumuma treated with H;80,
{Calcination at 720K for 3hr in air).
(A) Synthesis Alumina (B} 0.04 mmole/g SO
(C) 0.225 mmole/g 30~ (D) 0.665 mmale/g SO~
(E} 1.055 mmole/g SCP
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Fig. 4. Inlrared spectra of Alumina treated with H.S0,
(Calcination at 720K for 3 hr in air).
(A) 0.04 mmole/g SO~ (B) 0.225 mmole/g S0~
(C) 0.6656 mmole/g SO~ (D) 1.055 mmole/g SO~
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Fig. 5. Acid amount vs. amount of exchanged SO
on alumina {Calcination at 720K for 3 hr).

Hammett Indicator mole No. of SO¢~ 0.04 0.0225 0.665 1.055
pEa of Indicators mmole mimole mmole mmale
Phenolphthalein 9.3 + + + +
Methyl Red 48 F + + +
Methyl Orange 34 - — — ¥
Thymol blue 1.65 — — _ _
Crystal violet 0.8 — — — _
Anthraquinone —82 - — — _
p-Nitrotoluen —1135 — — — —

A 309 A 11 7.(1993)
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Table 2. Specific Surface Area of treated y-ALO. (calcination at 720 K for 3 hr)

4 5 5 7 8 9 10
pH of Alumina Suspension
Fig. 6. Titration curves of surface-treated alumina in
0.001N-KC1 electrolyte (Calcination at 720 K for
3 hr).
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Fig. 7. Surface charge density vs. pH of surface-treated
alumina.
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Fig.8. LEP vs. amount of exchanged SO~ on sur-
face-reated alumina (Calcination at 720K for
3 hr).
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Fig. 9. Surface charge density vs. acid amount of sur-
face-treated alumina in 0.1N-KCl solution {(pH=7).
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Nomenclatures
A : Oxide Specific Surface Area [m%gl.
C : Concentration of the oxide suspension in ele-

ctrolyte [g/].

Cs Cs . Concentration of acid or base after addition
Cmole/].

¥ : Faraday constant [500 C/mole].

H* : Concentration of hydrogen ion in electrolyte
after titration [mole/].

OH-  : Concentration of hvdroxyl ion in electrolyte
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after titration [mole/f].
pHizr  pH of iso-eleciric point.
Qs . Acid amount of 50, fy-Alumina [mmole/g].
q . Excess acid [mole/l].
a ! Surface charge density [C/m”].
| P9 : Adsorption density of HT [C/g].

Tou-  Adsorption density of OH™ [C/g].
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