J. of Korean Ind. & Eng. Chemistry,
Vol. 9, No. 3, June 1998, 377-382

Ax2|sH y-2TojLte] FH A2k ZH M2
zgs-0 By

SAREG S, wIYsLa FHN FeF R
(1998 1€ 59 H<, 19983 39 79 A4E)

A Study on the Surface Acid Amount and Surface Charge Density of Acid Treated 7 -Alumina

Young-Ho Hong, Chang-Woo Lee*, and Yeong-Min Hahm*

Dept. of Ind. & Eng. Chem, Hye Jeon Junior College, Hongsung 350-800, Korea
*Dept. of Chem. Eng., Dankook Univ., Seoul 140-714, Korea
(Received January 5, 1998, Accepted March 7, 1998)

2 o R AT 3e B4oE #4Aol ARH y-LFue o]&E Foly] Aste] EHE AAF LFvjve AWAZH S 2RS4
AR AR At FRAUT. AALFoES 22 2AR g2 dRYokrE AMAR Agstd Az LFvvst 34, AN, dAes ¥
W A ¢FoUS 2o 58 site-binding theoryE o) &3t AP AsHE ZA3%ch Amine Titration'd Hammett XA FHo s T
& Faad. A BAag G230 AWSAL AAAARYE) st Y BY AIAARgE ol gt EAsidh RAASGEEY AFe
A7E ol gste AL y-¢FUUY FUASAHY AVAVA 54 4L i 2ok BUS AA ¥ EFvve Ho<+93% 2ddA &
Aexrt 74l me AxE gadch TR Fuue ZUE Adked AASE Sold Fx7F FUHEE BU olkEded dHHMNA
& 4@l Fus A ¢Fvive 39 AadEs 42 H, < +48 A4 g3t 22 FRWAE 2en

SO0} [ Al,03: Qa= —0.172In(0.0418 o+ 1.448)
NOj3 [ Al,O03: Qa= —0.024 o— 0.0189
Cl™ /A1203 P Ra= —10.01 06— 0.2006

Abstract : This study was carried out to investigate the relation between surface acidity and interfacial electrical characteristics of surface-treated 7 -
alumina whose surface activity was increased. The points of zero charge (P. Z. C.) of ¥ —alumina whose surface is treated with the sulfuric, nitric and
hydro—chloric acid of various concentration were measured from the site-binding theory and mass transport method. The surface active sites were
measured by amine titration method and Hammett indicator method. The interfacial properties at alumina/KClag interface were measured by
potentiometric titration. From the experimental results, the following results were obtained. Pure 7 -alumina surface acidity decreases with the increase
of calcination temperature at strength H, < +9.3. Surface-treated alumina acidic properties increase with the anion loading on alumina surface. The
surface ionization constants decrease with anion loading on alumina surface, then P. Z. C. decreases with acid amount on alumina surface. Acid amount
of surface treated alumina can be correlated with surface charge density at strength H, < +4.8 as follows.
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Table 1. Surface Acid and Base Amount of Calcined Alumina

. cination Temp. 40T 550 650°C
Site amount

Base amount {mmole/g] | 108 | oa306 | 03887
]I)KA =+ 48

Acid amount [mmole/g) 01078 00872 008572
pKa = + 93
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Fig. 1. Varation of acid amount with the concentration of sulfuric
acid.
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Table 2. Acid and Base Strength of Surface Treated Alumina (pKa=+48 )

Sample 2- - N '
Condition S04~ /ALO; CI'/ALOs NOs3 /ALO;
Calcination Temp./ 450/ | 450/ | 550/ | 550/ | 650/ | 650/ | 450/ | 450/ | 550/ | 550/ | 650/ | 650/ | 450/ | 450/ | 550/ | 550/ | 650/ | 630/
Treated Temp. 25 1 9 | 25 [ 90 | 25 | 90 | 25 | 90 { 25 {90 ] 25 {90 | 25 {9 | 25| 9 | 25 | %
0.874 + + - + - + - + - + - - - + - + - -
Anion
concentration | 1748 | * * - + - * - * - * - - - * - *+ - -
2622 + + - + - + - + - + + + - + - + - +
(wt.%) =
3.496 + + - + + + - + - + + + - + - + - +
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Fig. 3. Specific surface area of surface treated alumina.
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treated alumina.
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Nomenclatures

A * oxide surface area [m¥g].

C * concentration of the electrolyte [mole/ ¢ ].

Ca, Cg  concentration of acid or base after addition [mole/ £ ].
F : Faraday constant [96500 C/mole].
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a : charge density at the surface [C/m’].
T'y. : adsorption density of H'.
'y - adsorption density of OH .
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