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ABSTRACT

The cylindrical y-alumina pellets were prepared by forming, hydration, drying and calcination after mixing amorphous alumina and
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pore generating agent with water. Concentration of Fe(NO;);+9H,0 that was catalyst precursor was fixed and made mixing solution
that changed concentration of CH;COOH in range of 2.5~20%, and here y-alumina pellets were immerged and were hydrothermaly
treated for 3 h at 200°C. And then we investigated creation and change of crystal, pore characteristics, N, adsorption and desorption
isotherms, changes of acid site and mechanical strengths etc. According to the concentration of CH;COOH, the crystals grew to
acicular shape of 0.5~2 um length, and crystal structure showed the pseudo-boehmite structure. When hydrothermaly treated in 10%
CH5COOH solution, pore volume between 100~1000 A was highest by 0.86 cc/g, and width of hysteresis curved line due to N,
adsorption/desorption appeared as was smallest. When concentration of CH;COOH was in range of 5~15%, new C-H functional
groups were formed. Mechanical strength of pellets was highest by 1.35 MPa when CH3;COOH concentration was 2.5%.
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Table 1. Physical Properties of y-Al,O; Pellet Prepared by
Hydration of Amorphous Alumina

Analysis items Values
Phase Y
BET surface area (mz/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 A 0.39
Total 1.26
Pellet diameter (mm) 5.15
Crushing strength (MPa) 1.06
Average pore dia. (A) 170
Porosity (%) 84
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Table 2. Physical Properties of Fe,O; Supported y-Al,O; Pellet
according to the Change of CH;COOH Concentration

CH;COOH concentration by
weight per 100 g of ALO; (%)

25 5 10 15 20

Phase Y v Y Y Y
BET surface area (m7g) 198 175 159 183 216

Pore volume (cc/g)

Analysis items

>10,000 A 005 004 005 006 0.12
5,000~10,000 A 0 002 0 003 005
1,000~5,000 A 002 011 004 014 026
100~1,000 A 060 081 08 081 048
<100 A 021 016 017 0.16 031
Total 088 114 113 120 1.22
Pellet diameter (mm) 483 502 505 503 5.16
Crushing strength (MPa) 135 126 129 1.03 1.18
Average pore dia. (A) 165 246 233 244 179
Porosity (%) 71 74 8 18 77

pellet F-A2l 25%, 5%, 10%, 15%, 20%°) 32 st=
CH;COOHE &4 50 gl z+7} S3jA|AH Er&qS A
23T, 2t LA EA | y-alumina pellet 20 g2
rotary evaporator"ﬂ Ha gedA] JFAEHZ A7 &
¢ AAANA NEE A3 AAINAD. A& AFE #
A HA 60°CTHA] %5t éﬁ‘%“/Alea Tﬂl 17}
1.057F HES S &, AlEE FEEd 92 2 Y
16}"3 . ° %El%—% So] BoldE 27 ol

2T 200°C 222 3AI7F fR|8ke] g8 E AAE
s, o= %746}215}. 1% Al8E 7AWe] 150°C
oA 3AIZF AxBIIL 650°C LEZ 2A 7 2AElY B
e Wgs A3t old uist Asbe Table 291
bl ulel gom, AHEe mE FAHL Fig 19 JERA
vk} ok

[*]

H]"é ddFov 224 YAz 2 JEEE
A7) (Malvern Inst. SB)E #A48lich 98
of & AA e WelE wsty| st X4
HAEA7](XRD : DMAX-IIB, Rigaku, Japan)E A}8-3h
3, s2HAHANA ARG HsE FEs] 98] ARk
E2(DTA : TGA-2950, TA Inst)2 3F3th YA9E
A7e] Fepwishs FARHETZ (SEM : ISM-840A, JEOL)
AHE-3tA =, alumina pelletS T ste] gldAe] ¢
9 AZFEE AAsHT B2 2 alumina pellete]
%2 BETW(ASAP 2000, Micro. Inst) 2.2 =33}
R, 71FA7N} J1FEAE 423 F ¥ (Porosimeter,
AutoPore IV 9500 Micro. Inst.)oll 218 33T, Pellet

ir

w2
N
- 2

]

{0

]I
D- l"-lE
= 1%

%y d

=]
r E

2 T oo yE nf 3R MmN

e BRI R

Amorphous Alumina

T Pore Generating
——_——’ b Agent

Pelletization

T

Hydration
Drying & Calcination ]

Empregnanon of Fe(NO )y 9H, O]

+CH COOH Solutlon

( Hydrothennal Treatment

+

Drying & Calcination J

¥

F,0, Supported y-ALO,
Catalyst

Fig. 1. Flow diagram for preparation of Fe,O, supported -
AlyO4 pellet by hydrothermal treatment.
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Fig. 2. SEM micrographs of Fe,O3 supported y-Al,O; pellets according to the change of CH;COOH concentration; (a) 0%, (b) 2.5%,

(©) 5%, (d) 10%, (e) 15%, and (f) 20%.
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Fig. 3. XRD patterns of (a) hydrated pellet and (b) calcined

pellet.

Fig. 49} 7| X-A ™77t Z7FslA ¥k CH;COOH
o ¥Er} 25% FER WS e AP goled shgtst
B CH;C00™ £0]29] charge 7} ¥&3ste] £d A
A ARE AGATZ] A% TS 53 A Aol o
#H$EZ Figs. 2(b) 2 4(@lA B viel o] Fo] 7=
2 o)z}t &L oapuulolE AFo] A&HA @k
CH,COOH® ¥ %7} 5~10%% Z7tstH CH,COO ¢
charge 7} Z7}81 CH;CO0/A1S] 3}stFEa =]
(atomic ratioyS FFH31A =Ho] A4 e Fig 2(c), (%
Zro] Zolrt A Fo| WES M ANRGow 47
glth 28y CH;COOH F=7F 15% ©l/dele CH;COO™
9] charge F7F AVGAA BA Hof §He] Faol2sr
g 57713 ARAAE AT @SR st

()

6000 T T T T T T S
® Pseudo-boehmite Ea) 20/5 &
5000 1d ° (c) 10%
* o (d) 15% | ]
> (e) 20%
% 4000 e o o
2 ‘ , o k(O]
g ,
o 3000 i ik ‘ | ()7
2 ‘ i
3 4
< 2000 ©
e (b)+
1000 { o s

T T T T T T T 1

10 20 30 40 50 60 70 80
20

Fig. 4. XRD patterns of Fe,O; supported y-Al,O; pellets
according to the change of CH;COOH concentration.
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Fig. 5. SEM micrograph of boehmite crystals created between
particles of hydrothermally treated y-Al,O; pellet in
aqueous solution of the mixture of Fe(NO,); - 9H,0 and

CH;COOH.
0.30 T A T

0.28 1 J
0.26 A —a— 25%

0.24 1 —A— 5% b
0.22 4 —o— 10%

0.20 4 —0— 15% i

Incremental intrusion (cc/g)

Pore size diameter (um)

Fig. 6. Pore size distributions of Fe,O; supported y-Al,O4
pellets according to the change of CH,COOH
concentration.
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Fig. 8. Formation of new C-H functional group on Fe,O;
supported y-Al,O; pellets by the action of CH;COOH.
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