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Abstract A series of Pd & 6-Al,O; catalysts containing BaO for anthraquinone hydrogenation to produce H,O,
were prepared by the impregnation method. The effect of barium oxide on the performance of Pd & 0-Al,O;
catalyst was investigated by X-ray diffraction scanning electron microscopy nitrogen adsorption H,-O, titra-

tion and electron probe microanalysis techniques. The results showed that barium oxide was a good promoter of

the Pd & 0-Al,O; catalyst for the reaction. The addition of a proper amount of barium oxide could inhibit the

growth of alumina crystals at high temperature

increase the catalyst surface area

improve the Pd dispersion

increase the Pd concentration on the catalyst surface and decrease the Pd layer thickness. The addition of 3%

BaO increased the catalyst activity by about 25% .
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Table 1 Effect of BaO content on surface texture
of the Pd & 6-AlLOj catalyst
BaO content % Aper m>g Vi mlg d nm (M
0 56.23 0.471 13.48 R A
0.5 64.81 0.456 13.16 25 30 35 40 45 50 55 60 65 70 75
1.0 71.85 0.438 12.83 20/(°)
2.0 75.29 0.429 12.55 2 BaO Pd & 6-ALO; XRD
3.0 82.49 0.413 12.32 Fig 2 XRD patterns of Pd & 0-Al,O; catalyst
4.0 79.16 0.422 12.41 with different BaO contents
Appr— BET specific surface area V' ,,;— Total pore volume BaOcontent 1 0 2 0.5% 3 1.0%

d — Average pore diameter. 4 2.0% 5 3.0% 6 4.0%
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Table 2 Effect of BaO content on Pd dispersion Pd particle size and 0
Pd layer thickness of the Pd & 6-Al,Oj catalyst 13.6% Pd 28 pm
BaO content % w % D % d nm ¢ % 6 pm Pd SEM
0 0.217 13.59  8.24 2 141 Pd.
0.5 0.214 18.62 6.02 1 82
1.0 0.212  28.63 4.24 7.2 63
2.0 0.215 34.53 3.53 10.4 44
3.0 0.214  41.76 2.75 13.6 28
4.0 0.216  36.28 3.12 12.5 35
w — Pd content D — Pd dispersion d — Pd particle size
¢ — Pd concentration & — Pd layer thickness.
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