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Deuterium Exchange Reaction between Hydrogen and Water in a

Trickle-Bed Column Packed with Novel Catalysts
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Abstract

The activity of a novel catalyst (Pt/SDBC) for deuterium exchange reaction
between water and hydrogen streams in a trickle bed was measured. The
performance of the catalyst was compared with a commercial catalyst with same
metal content. The catalytic activity for the bed of wet-proofed catalyst diluted

with hydrophillic packing material also measured. The Pt/SDBC catalyst shows



higher activity in the liquid phase reaction than the commercial catalyst as
measured in the vapor phase reaction. The performance for 509 dilution of the
Pt/SDBC catalyst bed with hydrophillic packing material is better than that of

the 100% bed due to more liquid holdup and better water distribution.
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Fulge] g A A m’ 6.6x10 * 217 29mm
Zujglo] o] h m 0.20
Sl == T K 318 45°C
TTEE % L mol/s 0.012 0.33kg/m’/s
ELALRL o] T E 9 . D mole
e e X1 o 0.036 0.040w1%
TTFAE T fraction
TAhEE T G mol/s 0.0089 - 0.014
TAhASE T F m/s 2.2x10* - 3.7x10 " | 0.33 - 0.56m/s
ol FAEE9 D mole .
1.2x10 * 120
=T FE VB fraction * b
w2 Al a - 3.39 45T
3 2. Trickle bedol| 4 2] Zw] &A=
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3 3 3 o (Wt%)
(m/s) m/s/m m/S/kg Pt (1’1’101 Dg/S/g)
g8 Sl 041 0.91 0.52 0.8 2.54x10-4
0.33 0.87 0.60
=4k S 041 0.91 0.63 0.8 2.89x10-4
0.56 1.2 0.80
) 0.33 0.96 1.4
=4F 1 (50%)
+ 041 1.8 26 - -
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0.56 19 2.8
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