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Tah. 2  Effects of rare earth ions modification on the selectivity of the biphenyl nitration catalyzed by bentonite

yield of mononitration

isomer proportion /%

yield of dinitration

catalyst conversion /% production /% o para ortho/para production/%
none 73.9 47.9 52.1 47.90 1.09 trace
Al-CLB 59.73 56.83 51.2 48.80 1.05 3.09
HAI-CLB 36.48 35.97 47.15 52.85 0.89 0.53
LaAl-CLB 88.50 78.70 43.81 56.19 0.78 0.85
CeAl-CLB 87.13 78.89 43.35 56.65 0.77 0.86
NdAI-CLB 79.46 68.27 44.02 55.98 0.79 0.48
GdAl-CLB 85.54 70.60 46.34 53.64 0.86 0.52
PrAl-CLB 84.37 72.16 52.9 47.10 1.12 0.96
YAI-CLB 84.33 68.38 44.44 55.56 0.80 0.18
SmAI-CLB 84.50 79.76 45.05 54.95 0.82 0.88
none 73.9 479 52.1 47.90 1.09 trace
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Tabh.3 Effect of dosage of nitric acid on the selectivity of the biphenyl nitration

materials yield of mononitration isomer proportion /% yield of dinitration
conversion /% ortho/para
molar ratio production /% ortho— para — production/%
1:1 56.50 29.37 43.22 56.78 0.76 0.70
2:1 86.45 72.15 42.62 57.38 0.75 1.22
3:1 >99.9 83.04 42.99 57.01 0.74 2.03
4:1 >99.9 73.14 38.74 61.26 0.63 12.02
5:1 >99.9 43.27 25.05 74.95 0.33 39.92
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Tab. 4  Effect of reaction temperature on the selectivity of the biphenyl nitration

temperature yield of mononitration

isomer proportion /%

conversion /%

ortho/para

yield of dinitration

IC production /% ortho— para — production/%
0 80 70.11 43.02 56.98 0.76 1.52
15 >99.9 90.23 31.68 68.32 0.71 1.84
20 >99.9 84.07 42.09 5791 0.73 3.33
30 >99.9 83.35 42.24 57.76 0.73 4.50
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Tab. 5 Effect of amount of catalyst on the selectivity of the biphenyl nitration

amount of yield of mononitration isomer proportion /% yield of dinitration
conversion /% ortho/para
catalyst/g production /% ortho— para — production/%
0.3 >99.9 90.8 41.5 58.5 0.71 0.77
0.5 >99.9 87.1 42.9 57.1 0.75 1.02
0.7 >99.9 88.3 432 56.8 0.76 0.72
0.9 >99.9 87.4 43.5 56.5 0.77 1.04
1.0 >99.9 86.9 429 57.1 0.75 0.69
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Tab. 6  Effect of recovered catalyst on the selectivity of the biphenyl nitration

recycle yield of mononitration isomer proportion /% yield of dinitration
conversion /% ortho/para

number production /% ortho— para — production/%
1 >99.9 89.38 41.53 58.47 0.85 2.71
2 >99.9 91.37 43.79 56.21 0.78 2.52
3 >99.9 90.23 47.14 52.86 0.89 3.78
4 >99.9 89.67 46.62 53.38 0.87 3.25
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Fig. 1 FT-IR spectra of catalysts
(a)Fresh catalyst; (h)Used catalyst; (¢)Modified catalyst by

cerium letranilrale; (d)Regenerated catalyst
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Fig. 2 XRD patterns of catalysts
(a)Benlonite catalyst; (h)Cerium letranitrate modified

catalyst; (c)Regenerated catalyst
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