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ABSTRACT

The cylindrical y-alumina pellets were prepared using amorphous alumina and pore generating agent. Its were immersed in aqueous
solution of the mixture of Fe(NO;);*9H,0 and CH3COOH, Fe(NQ;);-9H,0 and CH;COOH and HNO;, and Fe(NO;);+9H,0 and
HNO;. The pellets thus were hydrothermally treated at 200°C for 3 h in autoclave, and were investigated morphologies and changes
of crystal, pore characteristics, N, adsorption and desorption isotherms, active sites and mechanical strength etc. According to the
preparation method, acicular platelet pseudo-boehmite crystals of 0.1~0.3 um size were transformed into acicular pseudo-boehmite
crystals of 0.5~2 um size having the same crystal structure. When y-alumina pellets were immersed in aqueous solution of the mixture
of Fe(NO;);*9H,0 and CH;COOH and then were hydrothermally treated, pore volume between 100 A and 1000 A was increased
from 0.34 cc/g to 0.86 cc/g, and the gap of N, adsorption and desorption hysteresis loop was decreased due to increasement of pore
size. New active site that could adsorb the C-H functional group was created on the surface of catalyst. Also, mechanical strength of
catalyst was increased from 1.06 MPa to 1.36 MPa.
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Table 1. Physical Properties of y-Al,O; Peliet Prepared by
Hydration of Amorphous Alumina

Analysis item Values
Phase Y
BET Surface Area (m’/g) 215
Pore Volume (cc/g)
>10,000 A 0.17
5,000~10,000 A 0.07
1,000~5,000 A 0.30
100~1,000 A 0.34
<100 0.39
Total 1.26
Crushing Strength (MPa) 1.06
Average Pore Diam. (A) 170
Porosity (%) 84
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Table 2. Comparison of Physical Property for Hydrothermally
Treated Alumina Pellets in Various Acid Sol'n

Fe(NO3)3 FC(NO3)3 * 9H20 FC(NO3)3

Ai’;:z:“ “OH,0  +CH,COOH - 9H,0
+CH;COOH +HNO, +HNO,
Phase Y Y Y
?n]fzrlrg)surface area 159 186 197
Pore volume (cc/g)
>10,000 A 0.05 0.05 0.07
5,000~10,000 A 0 0 0.02
1,000~5,000 A 0.04 0.04 0.08
100~1,000 A 0.86 0.71 0.29
<100 0.17 0.2 0.35
Total 1.13 0.98 0.81
Crushing strength
MPa) g streng 1.29 1.32 1.37
Average pore dia.
A 233 195 115
Porosity (%) 82 77 72
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Fig. 1. Flow diagram for preparation of Fe,O; supported Y-
Al,Oj; catalyst by hydrothermal treatment.
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Fig. 2. Comparison of crystal morphology for alumina pellets before and after hydrothermal treatment: (a) hydrated alumina pellet in

water, (b) hydrothermally treated alumina pellet in Fe(NOs); *

9H,0+CH;COOH sol'n, (¢) hydrothermally treated alumina

pellet in Fe(NOs); + 9H,0+CH;COOH+HNO; sol'n, and (d) hydrothermally treated alumina pellet in Fe(NO3); - 9H,O+HNO,

sol'n.
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Fig. 3. XRD patterns of (a) hydrated alumina pellet and (b)

calcined alumina pellet at 650°C.
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Fig. 5. DTA curves of hydrothermally treated alumina pellets
in various acid sol'n.

Fig. 6. SEM microgréph of pseudo-boehmite crystals created in
pore of hydrothermally treated alumina pellet.
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