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Abstract—The accumulation rates of green-oil on the titania-supported palladium catalyst for acetylene removal
from ethylene-rich feed were measured through gravimetric analysis, and the changes in activity and selectivity were
investigated before and after regeneration. Green-oil accumulation rates decreased with increasing reaction tempera-
ture, acetylene concentration and hydrogen to acetylene ratio, while the addition of small amounts CO enhanced the
accumulation rate greatly. Volatile and non-volatile fraction of green-oil decomposed at 50-80°C and 300-400°C, re-
spectively, and after regeneration by air the deactivated catalysls restored most activity and selectivity of the fresh ones
irrespective of regeneration temperature.
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Table 1. Effect of reaction temperature on the ac-
cumulation rate of green-oil (1% C,H,,
Hzl CzH2= 2, balance CzH,‘)

Table 3. Effect of Hy/ C,H, ratio on the accumula-
tion rate of green-oil (reaction temp.
=50°C, 1% C,H,, balance CH,)

Accumulated Average Reaction Accumulation Accumulated Average Reaction Accumulation
Temp. . . . rate of Hy/ L acetylene rate of
o green-oil conversion time - green-oil . ime .
(°C) (%) ) %) thr) green-oil CyHo (Yolg-cat) Conversion ) green-oil
o'gcat (%/g-cat r) g (%) (%lg-cat hr)
30 1.8 94 6.1 3.14 1.0 14 3.5 6.3 6.35
50 2.0 35.1 6.2 0.92 2.0 2.0 35.1 6.2 0.92
80 2.0 76.4 6.1 0.43 3.0 2.0 63.4 6.3 0.50

*accumulation rate of green-oil
accumulated green- oil (%)
~ average conversion X reaction time

Table 2. Effect of acetylene concentration on the
accumulation rate of green-oil (reaction
temp. =50°C, Hy/C,H,=2, balance C,H,)

Accumulated Average Reaction Accumulation
Conc. . acetylene . rate of
green-oil . time .
(%) (blg-cat) COmVErsion o green-oil
g (%) (%/g-cat hr)
0.5 1.7 124 6.5 2.11
1.0 2.0 35.1 6.2 0.92
20 24 64.3 6.4 0.58
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Table 4. Effect of CO addition on the accumula-
tion rate of green-oil (reaction temp.
=50°C, IOA) Csz, H2/02H2=2, balance

C.H)
Accumulated ‘\Verage Reaction Accumulation
Co green-oil acetylene . rate of
(ppm) %/ conversion green-oil
(lgcat) gy B ggcathn)
0 2.0 351 6.2 0.92
10 31 274 6.5 1.74
20 3.2 20.0 6.4 2.50
30 34 16.3 6.2 3.36
50 3.5 11.7 6.3 4.75
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Fig. 1. A typical feature for decomposition rate of

the accumulated green-oil.
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Table 5. Thermogravimetric results for the accu-
mulated green-oil (reaction temp.=
8000; 1% Cszy Hz/ CzH2= 2, balance

C.H)
. Accumulated Fraction
Reaction green-oil
. Volati i :
time (h) (%o/g-cat) olatile  Non-volatile
1 14 0.85 0.15
12 2.2 0.84 0.16
24 2.4 0.86 0.14
36 2.5 0.80 0.20
48 2.5 0.83 0.17
60 2.6 0.82 0.18
72 2.8 0.80 0.20
6* 4.4 0.95 0.05
6** 5.2 1.00 —

*30ppm CO was added to the reactants.
**50ppm CO was added to the reactants.

Table 6. Support addition effect on the green-oil
accumulation (reaction temp.=800°C, re-
action time=72h, 1% C,H,, H,/C,H,=2,
balance C,H,)

Pd/TiO;: TiO,

Accumulated green-oil (%/g cat)

1 : 0 28
1 1 4.7
1 2 5.9
I3 6.4
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Fig. 2. Changes in activity and selectivity with
reaction time for three different reaction
temperatures (1% C;H,, Hy/C,H,=2, bal-
ance C,H).
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Table 7. Activity and selectivity of fresh and re-
generated catalysts (1% C,H,, Hy/C,H,=
2, balance C,H)

. [} *%
R::rc:m.n Regeneration Acr:gl:y Selectivity™”
(o0 temp.(°0) (Joaa=)x108 (%)
30 fresh® 8.6 98.7
100 8.4 97.5
350 9.1 97.9
500 9.0 96.8
50 fresh* 12.9 96.8
100 13.1 96.5
350 13.3 97.1
500 12.7 97.7
80 fresh* 16.9 93.7
100 175 95.1
350 18.1 94.8
500 17.3 93.6

*Fresh catalyst is the one that was not regenerated.
**The activity and selectivity were measured after 1 hr
from the reaction.

Table 8. Accumulated green-oil on the regener-
ated catalysts (reaction temp.=80°C,1%
CzH2, Hd C2H2= 2, ba.la.nce C2H4)

. Accumulated Fraction
Regeneration green-oil - .
temp. (°C) (% /g cat) Volatile Non-volatile
fresh* 2.8 0.80 0.20
100 2.9 0.46 0.54
350 2.6 0.52 0.48
500 26 0.78 0.22

*Fresh catalyst is the one that was not regenerated.
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