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Table 1 Campositionsof the catalysts prepared by chem ical reduction
Catalyst Ni, w% P, w% B, w%
N i-P-SiO2 11.70 1.30 —_
N i-B-SiO2 3.71 —_ 0. 37
NiB-A 03 3.65 — 0.30
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Cu—Copper heating element;
mFC—M ass-flow controller;

3

Fig 1 Experimental set-up

EH

PC—Pressure controller;

—Electric heater, GC—Gas chromatograph;

P1—Pressure indicator;

R—Reactor;

S—Sogp-film flow meter; T I—Teamperature indicator; T IC—T enperature indicator and controller.

1.2
1 Inm emm
1 1 i O- 5|’<
Girdel-3000GC GC 0.4mmXx 12n STH-A 103
¢ : Ho, 19. 6x 10°Pa, Iml/min,
FD, N2 30mI/Mmin, H. 30mI/min, 300n I/min
5 .
Table 2 Inlet canpositions of reaction m ixtures’
Feed mixture Ethyne Ethene Hydrogen
1 1.65 95.79 2.56
2 1.16 94. 40 4.44
3 0.84 96. 76 2.40
4 0.59 93.41 6. 00
5 0.30 97.13 2.57

* mol%
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2 Fig 3 Catalyst selectivity vs timeon line

Fig 2 Caalyst activity vs tineon line Feed composition: mixture 1;

Feed composition: mixture 1; Reaction conditions P= 98x 10*Pg
Reaction conditions T= 383K, P= 98x 10°Pg Sv = 180000h" !, T= 348K for Catalyst C and

SV = 180000h" 1 a—Catalyst C; b—NiB-A |03 T= 383K forNiB-A 203
c¢—NiB-SO2 d—Ni-P-SO2; e—SRNA-1 a—NiB-Al0Os b—Catalyst C
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Fig 4 Ethyne conversion and ethane Fig 5 Ethyne conversion and ethane
selectivity vs reaction temperature for SRNA -1 selectivity vs reaction temperature for N i-P-SiO2
Reaction conditions P= 98x 10°Pg Reaction conditions P= 98x 10°Pa
SV = 15000h" 4 Feed composition: mixture 3 SV = 90000h" ; Feed composition: mixture 3
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1 ) rig 6 Ethyne conversion and ethane
(i-CaH 10) selectivity vs reaction temperature for catalyst C
(n-C4H 10) (n-C4Hs) Reaction conditions P= 98x 10°Pg
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Table 3 Effect of reaction temperature on Ca selectivity
T/K >
Catalyst C N i-P-SiO2 SRNA -1
334 0 0 0
349 0.05 0 0
364 — 0 0.06
373 0. 14 0 _
383 — 0 0.06
393 — 0.08 —
403 — 0.13 0.07
423 — — 0.08
463 — — 0.10
483 — — 0.12
, , Ca
2.1.3
SRNA-1 Ni-P-SO:2 4
( 4) :
2.1.4
5 SRNA -1 '
, Ca : ( 5

C Ni-P-SO2 NiB-SO:
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Table 4 Effect of pressure on activity and selectivity

P/ Ethyne conversion, % S (ethane)
9.8x 10'Pa SRNA -1 N i-P-Si02 SRNA -1 N i-P-Si02
5 10. 83 8.79 5.41 8.38
10 16. 88 15. 45 4. 66 8.32
15 20. 83 23.33 4.59 8.17
20 25.53 31.82 4.23 7. 66
Feed mixture 1, T= 383K, SV = 15000h" *for SRNA -1 catalyst;
Feed mixture 4, T= 353K, SV = 18000h" !for N i-P-SiO2 catalyst
5
Table 5 Effect of gace velocity on catalytic properties
sTP/h X, % S (ethane) Sc,
667 92. 83 6.76 0.182
1800 81.41 6.57 0.176
2400 77.24 6. 65 0.169
22500 27.35 6. 68 0. 089
120000 9. 40 6. 64 0. 000
Feed composition: mixture 1, T= 383K; P= 98x 10°Pa
2.1.5
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Fig 7 Ethyne conversion vs
tme at 483K for SRNA -1 catalyst
9 XRD Reaction conditions P= 98x 10*Pa SV = 22500h" %;
Feed composition: mixture 1
' N i , AlNi2 AlNi
423K 80h , Ni ) AlNi
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Table 6 Dependence of reaction rate on ethyne concentration
CoH2 H2 r/mol-  (mlCat- h)-*
mol% mol% SRNA -1 N i-P-SiO2
1.652 2.561 3.05x 10" 8 5.46x 10" 8
0. 300 2.571 3.04x 10" 3 5.45x 10" 3

Reaction conditions P= 98x 10%°Pa; T= 383K for SRNA -1 and T= 353K for N i-P-SO2
11 ,
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Fig 9 XRD uf SRNA -1 catalyst before reaction
(a) and after reaction for 80h (b)
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ACTIVITY AND SEL ECTIVITY OF AMORPHOUSM ETAL ALLOY
CATALY STSFOR ETHY NE HYDROGENATION IN A LARGE
EXCESSOF ETHENE

M aA izeng L uW anzhen M in Enze
(Research Institute  Petroleum Processing, B eijing 100083)

Abstract Hydrogenation activity of anorphous metal alloy catalysts prepared by rapidly
quenching method and chamnical reduction for ethyne hydrogenation in a large excess of
ethenew as exan ined by using amicroreactor. The feed gasm ixturesw ere prepared by m ix-
ing ethene and ethynew ith ultra-high-purity hydrogen before use The feedmixturesand the
reaction productsw ere analysed by gas chromotography (GC). The results show that the
preparing methods, supports and compositions of the catalysts have great influence on their
catalytic properties The supported anorphousmetal alloy catalystsprepared by chemical re-
duction exhibit superior catalytic properties How ever, the activity of SRNA -1 prepared by
ragpidly quenching method isunstable, and the cause has been investigated Besides, the kinet-
ics of ethyne hydrogenation over SRNA -1 and N i-P-SiO 2 catalystsw as studied

Key words selective hydrogenation, N i catalyst, ethyne, ethene



