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EFFECTS OF THE DRYING CONDITION ON THE PROFILE OF
ACTIVE COMPONENT AND ON THE CATALYTIC ACTIVITY OF
NICKEL-ALUMINA CATALYST

Yoshimitsu UEMURA, Yumiko SHIIHARA, Yasuo HATATE
and Atsushi IKARI

In industrial catalytic processes, various supported catalysts are widely used. Recently, con-
trolling the overall activity of catalysts, many studies on the intraparticle distribution of the active

component have been reported.

In the present study, the effects of the drying conditions of impregnated supports on the intra-
particle nickel distribution and on the overall catalytic activity for the hydrogenation of cyclohex-

ene were investigated.
The results indicate the following :

(1) Fast drying of the impregnated alumina promotes the migration of nickel towards the outer

surface of the alumina,

(2) Adsorbed nickel on alumina hardly migrates during the drying, and
(3) The overall activity of the impregnated catalyst is affected, not only by the intraparticle dis-
tribution of nickel, but also by the state of the nikel cystallites,
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Table 1 Preparation conditions for catalyst

Processes Conditions

Impregnation supports ALO-1,ALO-3,Neobead C

NiCl, solution
0.02,0.04,0.08,0.16,
0.32mol/1

temperature 35°C

impregnant

Drying Ny flow rate 10,100,200,750cc-NTP/min
temp. 60,100,400°C
drier ID 26.0mm®
Reduction Hy 100cc-NTP/min, 400°CX4hrs
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1 Ny for drier 7 Alumina holder

2 Nz for dilution 8 Drier (Pyrex tube)
3 Needle valve 9 Temp. indicator
4 Orifice meter 10 Temp. controller
5 Furnace 11 Humidity sensor
6 Vibrator 12 Humidity meter

Fig. 1 Schematic diagram of drying apparatus
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8 Buffer

9 Furnace

10 Catalyst bed

11 Reactor (Pyrex tube)
12 Temp. indicator

I Nitrogen gas

2 Hydrogen gas

3 Needle valve

4 Flow meter

5 Three-way valve
6 Cyclohexene feeder 13 Temp. controller

7 Vaporizer 14 Six-way valve
Fig. 2 Schematic diagram of reaction apparatus
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Fig. 3 NiCl, adsorption isotherms on aluminas
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Fig. 4 Nickel migration during drying ( EPMA

response profiles )
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Fig. 5 Effect of drying conditions on nickel
distribution ( EPMA reaponse profiles )
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Fig. 6 Effect of drying conditions on nickel
distribution ( EPMA response profiles )

*ETHBHELH, ALO-1 IKBIFE= v T VB
BEACBEICL2ENROLNS,

X7 ERXTAREEBICNELL, 10ce/
min & LB A0KERTHY, ALO-1 XHBFH=
o VEEERAOEIIEICEEEL L 2T VS,

N, flow rate= 10 cc/min

X - 100 um :
temp. = ,ALO-I J‘v\_: —’jli'— '

400°C

*x
ALO-3

x
ALO-1

100°C
*¥
ALO-3

x
ALO-1

60°C
XX L
ALO-3|

x Cyz =0.241 molnt
xx Cyz =0.027 molll , Ny =1.69x10™ molig-support

Nags = 0

0

Fig. 7 Effect of drying conditions on nickel
distribution ( EPMA response profiles )
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Drying

conditions

Support{N, temp. =400 °C N, temp. =60 °C
flow rate = 750 cc/min flow rate = 12 cc/min
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Fig. 8 Nickel distribution on the fastest and the slowest drying ( EPMA response profiles )
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Fig. 9 Hydrogenation of cyclohexene
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Nomenclature

Cu** = concentration of Ni(Il) ion in solution

[mol/1]
F = total feed rate to reactor [mol/hr]
Nass = amount of adsorbed nickel on alumina
[mol/g]
Pce = partial pressure of cyclohexene in feed
gas (kPa]
Puw. = partial pressure of hydrogen in feed
gas (kPa]
W = weight of catalyst [g]
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