Journal of the Korean Ceramic Society
Vol. 33, No. 7 pp. 823~-831, 1996,

Surface Properties and Interfacial Potential Distribution
of Surface Treated-Alumina

Young-Ho Hong and Yeong-Min Hahm*
Dept. of Ind. & Eng. Chem., Hye Jeon Jumar College, Hongsung 350-800, Korea
*Dept. of Chem. Eng, Dankook Univ., Seoul 140-714, Korea
(Received April 24, 1996)

a o

EATE R YR BEAe) AT v-dFude) olag Teln) glate] #an A4, daom
HMefqh okrite] AWACd B4 TR e AgAE T8 Hste] Alsle R
dFvES FHSgn T2 AL stgow], Aalepbysh amine titration 2ol
Astadreh Alsidel B4R GFulvke] AdTYe AAAGAPE) 25 245 EwiaaREzhe o fale]
Akt sdshdes) Aare] 2e o)falel v.uFelle] EQUEAT ARAH S0 v
Takel ER B Aed 9 ¢ vk ausely R 29 Agabed] Aad Se)oe] kx
F7rstl dbald BAE Frbee, gxlolgshal thiaith ANGFEE S 2HEdR sy ol
AR Agatel Azg dFvihs Fah Ak JH0E FeAE TS Ahited SEnite] o
At 4E siebinding o2& o435t F& Avje| €5l y-obRolge] A4 TR Ao yakals) 2
A FakEel old W Eele QPP AAHe B Hes e

o o
.
=
H
ufnl
)
& fo
o 8 o

ABSTRACT

Due to the mtrinsic low surface activation of ¥-alwmina, it has been used limitedly in practice. Accordingly,
forward enhancing its utility, y-alumina surface was treated with sulfuric acid, nitric acid and chloric acid respec-
tively. Subsequently, the effects of surface aclivily on the surface electrical characteristics were investigate.
The y-alumina was prepared by the precipitation of aluminum nitrate CAING,Y, - 9H:0T using ammonia water
as a precipitator and it was chemically treated with such acids menticned above. The surface and morphoelogy
of the acid-treated y-alumina were analysed by XRD, BET and the surface activities were measured hy the
amine titration methods. The interfacial properties of the Y-alumina dispersed in electrolyte solution were esti-
mated by Lhe surface charge density measured usmg potemliometric titration. Based on the relation between
surface charge density and the acid amount, the following results were drawn for the surface and interfacial
electrical properties; Acidic properties of surface-treated alumina increase with amon load on alumina surface.
P. Z. C. decreases with acid amount on alumina surface. The surface charge densities were apart from electrolyte
fonic strength. The acidity of a Y-alumina is lmearly dependent on the P. Z. C. when the Y-alumina was dispersed
in aqueous electrolyte soluiion.
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Fig. 1. XRD patterns of surface treated alumina calci-
ned at 450T for 3 hr. (Exchange reaction: 90,
1 hn)
1. untreatment, 2. 0.874 wt% H,S0, 3. 0.874
wt% HNOQ;, 4. 0.874 wt% HCL

Table 1. Specific Surface Area of Various Calcined

Aluminas.
Sample |  450T 550T 60T
Conditions aluminz | alumina | alumina
Specific surface
. 252,693 192.43 159.55
area [m%/g]
Pore volume
4 02241 0.2422 0.2759
Comi/g]
Pore diameter
[A] 35.4795 50.3559 £9.1694
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Fig, 2. Specific surface area of S0 /Al (Treatment
temperature: 25T)
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Table 2. Surface Acid and Base Amount of Calcined
Aluminas

Temp. [C]

450 550 650

Amount [mmole/g]

Base amount at
pKa= 148
Acid amount at
pKi=+93

0.14038 | 043966 | 0.3887

0.1078 | Q.0872 | 0.08572
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Momenclatures
A . oxude surface area [m*/g].
C . cancentration of the electrolyte [mole/].
Ca Cz  concentrativn of acid or hase after addition

[mole/].

e . electronic charge.

F . Faraday constant {96500 C/mole].

I . ionic strength [molef].

k . Boltzmann constant.

R - ideal gas constant [R314 V C/mole K.
S > solid concentration [g/7].

T ! temperature [K].

Z “valence of ioms in the symmetrical backg-
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. Hindin, 5.G. and Weller, S.W.,

. Campbell, LM,, “Catalysis at Surfaces,”

. Bercie, G. and Levec, ],
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L 395, o)

. Shaw, D], °

. Dzombak, D.A.,

round electrolyte.
P. liso electric pomnt o,=0.
C. . point of zero charge o4=0.
. electrokinetic potential.
. mean potential in the plane of surface cha-
rge, ¢, [V].
. mean potential of the diffuse layer, o, [V].
net charge densiy at the surface [C/m?*].
. diffuse charge density [C/m2].
. adsorption density of H™.
. adsorption density of OH".
. dielectric constants of bulk solution [ — 1.
. permittivity of free space.
: relative permittivily.
. thickness of the double layer [nm].
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