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Table 1 Effect of various solid acids on regioselective

nitration of chlorobenzene

lid acid 80,77/ lite Y S0,27/ nano-Fe, 0,/
solid aci WO,-210, zeolite Ti0, 710, 50,
P/0 3.3 5.3 3.4 4.8

yield/ % 55.8 54 70.2 78.7
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Table 2 Effect of regeneration frequency of catalyst on

catalytic activity

regeneration frequency 0 1 2 3 4 5 6 7
P70 4.8 4.9 4.6 4.7 4.8 4.6 4.2 3.5
yield/ % 78.7 77.1 74.0 69.5 63.4 56.2 53.0 49.8
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Table 3 Effect of calcination temperature on the catalytic activity

calcination temperature/°C. 450 500 550 600 650 700

P70 4.9 4.6 4.7 4.8 4.4 4.7
yield/ % 66.9 71.9 74.5 78.7 74.4 69.6
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Table 4 Effect of reaction temperature on catalytic activity

reaction temperature/C 20 30 40 50 60 70

P/0 4.3 4.5 4.7 4.8 4.9 4.6
yield/ % 75.6 77.8 718.5 78.7 78.4 78.0
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Table S5 Effect of time on catalytic activity

reaction time/h 2 4 6 8 10
P/0O 3.7 4.4 4.8 4.5 4.0
yield/% 75.1 77.9 78.7 78.9 79.0
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Table 6 Effect of the catalyst amount on nitration reaction

m( chlorobenzene ) /m( catalyst) 5 10 15 20 25 30 35

P70 3.7 4.2 4.6 4.8 4.7 4.8 4.9
yield/ % 66.4 71.0 75.9 78.7 78.8 78.5 78.9
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Table 7 Effect of n( nitric acid) /n ( chlorobenzene)

on chlorobenzene nitration

n(nitric acid)/n(chlorobenzene) 2.0 2.5 3.0 3.5 4.0 4.5 5.0

P/0 4.3 4.6 4.7 4.8 4.2 3.4 2.9
yield/ % 64.0 69.1 75.2 78.7 79.1 79.4 79.5
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Regioselective Synthesis of Mononitrochlorobenzene with Nanosolid Acid Catalyst

XI Li-min"-* | YANG Yi-wen’
(1. Departement of Biological and Chemical Engineering, Taizhou Technical College, Taizhou 318000, China;
2. National Laboratory of Secondary Resources Chemical Engineering, Zhejiang University , Hangzhou 310027, China)

Abstract: The new nanosolid superacid Fe,0,/S0,% was prepared by using nanometer chemical technology. Samples were charac-
terized by XRD and TEM. The results show that Fe,0,/S0,> is superfine solid belonging to nanocrystal and its average size is
40 nm with good distribution. The regioselection and activity of chlorobenzene nitration was raised, when the nanosolid superacid
Fe,0,/S0,”  was taken as the catalyst. The optimum reaction conditions were found out. Thus activated temperature of catalyst was
600 °C ,the reaction was carried out at 50 °C for 6 h with n(nitric acid)/n( chlorobenzene) equalling to 3.5 and m ( chloroben-
zene ) /m ( catalyst) equalling to 20 to get the yield of 78. 7% , the ratio between para- and ortho-mononitrochlorobenzene ( P/0)
reaching up to 4. 8.

Key words: physical chemistry; catalysis; nanosolid superacid; mononitrochlorobenzene; regioselective nitration
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Controlling Fuel Dispersion of FAE by Combination Burster

XIAO Shao-qing
( Xiamen Blasting Engineering Company, Xiamen 361012, China)

Abstract: To substitute the general burster used in FAE bomb ,the new combination burster is designed. The fuel dispersion of the
FAE bomb is analyzed on the detonation wave and the charge dimension and the detonation velocity and the burster-fuel weight ratio
of the combination burster. Moreover,the fuel dispersion and the FAE cloud ignition were experimented under the condition of the
PO fuel or the macroscopical solid fuel and the combination burster made of the high detonation velocity explosive 8701 and the slow
detonation velocity explosive NQ. The experimental results show that the combination burster can efficiently control the FAE fuel
dispersion and restrain the premature-combustion of the clouds, and the FAE clouds are basically strawhat shape and are reliably
ignited. Thus it is feasible that the combination burster is used in the FAE bomb.

Key words: explosion mechanics; FAE; combination burster; detonation wave; propagation direction; fuel dispersion; control



