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Abstract : Regeneration of Ni catalyst deactivated by carbon-deposition and sulfur-poisoning was studied.
When a carbon-deposited catalyst was regenerated by hydrogen, the final recovery of catalytic activity for benzene
hydrogenation was large but relatively long period of regeneration was required, and futhermore the deposited
carbon could not be removed completely. In case of oxygen-treatment, the regeneration rate was high and
the deposited carbon could be removed almost completely after a subsequent reduction treatment. When a
sulfur-poisoned catalyst was regenerated by hydrogen and water vapor, the catalytic activity was not recovered.
The regeneration treatment with oxygen at 650 °C recovered the catalytic activity up to 60 % of the initial
value. When Cl~ was added to oxygen, the activity was easily recovered to 45% of the initial value even
after treatment at 500 °C. Sintering of the dispersed Ni particles was enhanced by water vapor but was hindered
by oxygen and chlorine addition.
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Table 1. Specific Surface Area, Carbon Content and
Activity of Various Catalysts

Fresh Wasted Refined

catal. catal. catal.
Specific surface area(m?/g) 115 3 50
Carbon content(wt%) 4.56 22.83 1041
Activity(%) 100 12 54
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Fig. 3. Activity of the refined catalysts treated with
H2(90 cc/min). The activity is normalized by
that of the fresh catalyst.
® : 250°C, a ! 350°C,

W 450°C, O . 550°C
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Fig. 4. Carbon content in the refined catalysts trea-
ted with Oo/N2(21 : 79, 90 cc/min) at 350 °C.
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Fig. 5. Activity of the refined catalysts treated with
02/Nx(21 * 79, 90 cc/min) at 350 °C. The Acti-
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Table 3. ESCA Data of the Surface Composition
(Ni/NiO) of the Refined Catalysts Treated
with Hydrogen 90 cc/min at 350 °C
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Reduction time Peak area Peak ratio
(min) c* d* d/c
3 481 1259 2.62
10 787 2210 281
15 249 785 3.15
60 504 1987 3.94
Fresh catalyst 487 1519 3.12
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Fig. 8. ESCA spectrum in Ni 2p region of the refined
catalyst.
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Table 2. ESCA Data of the Surface Composition
(Ni/NiO) of the Refined Catalysts Treated
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350 °C
Oxygen treatment Peak area Peak ratio

time (min) c* d* d/c
0.50 343 1065 3.10

0.75 749 2202 294

1.00 306 904 2.95

1.50 285 770 2.70

2.50 449 1266 2.82

10.00 675 1733 2.57
Fresh catalyst 487 1519 3.12

* The names of the corresponding peaks in Fig. 8.

* The names of the corresponding peaks in Fig. 8.

UERRQITE AaxE) Al A Azt whet HAn s}
A raste] £ N0 L we) WAl 1229
Aasta o, $2394 A7 wa} WA
H7h A Z27bstEoh wed B Ao deld
Aatel BAFAGA g Zujo] Aslel o]
N A golatA doites & ¢ YUk $AARE
15 2o A Azuhe] A=u} fALSHA YEde
FANZ 155 ool N Z7hE WAME Eu) gy
(Fig. 6) ol 2 AL wAx) Zaps Aoz Hol &
Zu) o] GAANS 9 BN 15 RolW SR
Aoz werEdh,

Foz HM=H Ni Cy Pt 283 Mo E1E AA
sk Helle /37, 571, $£&, EE 77
2beE 58 AMHESTH9].  Rostrup-Nielsen[10] ol
93l Ni Hell EA3he= F2 700 °C oM FE712
g o of 80% 7AA AAETL S, ol
Aee FHA o Jr—"— Ej o] Aol BRIt gl

=
Fl r{r
g
2
o
rLu

ol & L2¥Hg-of «IEP Epc e R
E4 Ho11, 121, #eog HEH
| & —’Fii ‘%alo}% AL Bl@ié@ﬂﬂl, ole
T £271 % =3 7] wEojgt

Lo]. —’cvﬂ Hel] &2t 3‘%01 Ay el o) Arst
= Eu)EHolA wtal)

Md
2,
N
)
>,
N
N
ol
_,4
% ~1n
R

H
T -
e
2
|
=2
Xy
rr
ﬂllo e _d

il 4, ke 9 $F 7)1 (H0/Ny)

g AR8-3te AL g a3 e, o 7)) HCl &
A7rske] &3E o AA ol JEgFS nAE
Ve ARG HClL 3712 AMgdHE &

Artetel Tt

J. of Korean Ind. & Eng. Chemistry, Vol. 2, No. 1, 1991.



44 oty - &
2 6ol »
5 50} ‘80%
E &
“; 40} -70_‘9
= = Ny
3 3ot o T 8
- —— - -60?
% 20} \1\ g
£ 150 3
3 1ot g»
0 500 550 600 650

Temperature (°C)

oy
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Fig. 12. Normalized activity of the regenerated cata-
lysts treated with various reagents for 1
hour, respectively. The activity is normali-
zed by that of the fresh catalyst.
®  0:/N2(21 © 79, 140 cc/min),

B © H,0(2 cc/hr)/Ny(110 cc/min),

O 2 02/Ny(21 © 79, 140 cc/min)+ H,0(2 cc/ hr).

A 1 O2/Nx(21 79, 140 cc/min) + H.0(2 cc/ hr)
+HCI(100 ppm in H,0)
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