J. Korean Ind. Eng. Chem.,,
Vol. 10, No. 7, November 1999, 1003-1007

-|[[

ro
rQ
-

TEA okx| 2 Zofof| 2|3t Butadiened F& Tastof 2
ob 5 2. 3522 Yolomp

A

_L?(_'.

o

o 2 g3y, *EATIUe o] THF A LT A
(199903 7€ 19 A%, 199949 9€ 21 AH)

Study on the Partial Hydrogenation of Butadiene over
Highly Dispersed Supported Gold Catalysts

Ho-Geun Ahn' and Hiroo Niiyama*

Department of Chemical Engineering, Sunchon National University, Sunchon 540-742, Korea
*International Cooperation Center for Science and Technology, Tokyo Institute of Technology, Tokyo 152, Japan
(Received July 1, 1999; accepted September 21, 1999)

' 399 GRYSS AZY 2 % LS AAgAS FAAAS Lends +23 24 2 44
92 9A9 ras 0354 2 19 oS o HES 3
; aze uuoﬂ e iﬂl SR, 100% AREAAE FE Saste) A9l Y9 A4EE A9 Welsc 2ol
A JIAE RO G FEAAI, o1 BE T 39 SAL B AU AT 3ol £29 zva AgEg e
2 WEoz AZENT LEN B F Z0)9 erd ¥ dettidel U ARETETAA 47 1-¥de] 60~67%, 287 2-Aeo] o 62
o YAeA oA, o FHAAY FARA Tiw Adoz 29% 4 AU

Abstract: The activity and products distribution for the hydrogenation of butadiene and pentadiene over the gold and cobalt catalysts prepared by
coprecipitation and impregnation method was investigated with using a flow reactor under atmospheric pressure. The reaction characteristics of the
highly dispersed gold particles and its iole were studied. The activity of the gold catalyst by coprecipitation was much higher than that by
impregnation. The selectivity of butene on all gold particles was always 100% even in the absence of butadiene in the stream, but butadiene on
cobalt supported catalyst was easily hydrogenated to butane. It was therefore considered that the active sites at circumferences of the gold particles
possessed an unique property which took a proper affinity to hydrogen. In the hydrogenation of butadiene and pentadiene, the percentages of
1-butene and 2-pentene were 60~70% and about 62%, respectively. The results could be simply explained by a statistical concepts of hydrogen
addition.
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Figure 1. Schematic diagram of the experimental apparatus.

2. 1,3-C4Hs cylinder

4. Thermal mass flow controller
6. Saturator

8. Electric furnace

10. Temperature controller

12. Sampling loop

14. Gas chromatograph

1. Helium cylinder
3. H cylinder

5. Constant temperature bath
7. Thermocouple

9. Reactor

11. Six-way sampler

13. Data processor
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Figure 2. Effect of reaction temperature on butadiene conversion
of various Aw/AlLOs catalysts(IP and CP indicates impregnation
and coprecipitation, respectively).
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Figure 3. Effect of Au loading on conversion and selectivity of
Aw/ALOs(CP) catalysts.
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Figure 4. Effect of contact time(W/F) on conversion and
selectivities of 16.9%Au/Al,Os(CP) catalyst.
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Figure 5. Effect of contact time(W/F) on conversion, selec~
tivities, and yield of 5%Co/Al:Os(IP) catalyst.

100
8 st
2
2
2
8 wf
[}}

w
o
o L
s “
(7]
o
>
fond
O 20+
[&]
0-———5—9—19__9._.19___9_4&

360 400 440 480 520
Reaction temperature [K]

Figure 6. Effect of reaction temperature on conversion and
selectivities over 10%Au/AlOs(CP) catalyst.
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Figure 7. Effect of reaction temperature on conversion and
selectivities of 2%Au/CuO(CP) catalyst.
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Figure 8. Effect of reaction temperature on conversion in the
hydrogenation of butadiene and 1-butene over 16.9%Au/AlO3
(CP) catalyst.
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Figure 9. Statistical concepts for products distribution in
hydrogenation of 1,3-butadiene and 1,3-pentadiene(* indicates an
adsorbed site).
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Figure 10. Effect of reaction temperature on conversion and
selectivities in the hydrogenation of 1,3-pentadiene.
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