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Table 1 Separation effect and process characteristics of various filtration modes
ethod content of isopropyl nitrate in the  separation sealing property operability of complexity
separated Mg powder / % duration / min of equipment equipment of equipment
gravity filtration 15.34 40 good easy simple
decompression filtration 1.65 20 poor difficult complex
pressure filtration 2.40 20 poor difficult complex
centrifugal filtration 0.63 3 good easy simple
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Table 2
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Effect of water dosage on the conversion rate of iso-
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pyl nitrate / %

4.7
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Table 3

rate of isopropyl nitrate

Effect of reaction temperature on the conversion

. conversation rate of
reaction temperature / °C ) )
isopropyl nitrate / %

120 8.1
130 11.8
140 97.4
150 99.7
160 99.4
170 99.5
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Fig.1 The technological process of liquid-solid FAE treatment

1—storage tank of isopropyl nitrate, 2—centrifuge, 3—exhaust vent, 4—feeding port, 5—magnetic stirrer, 6—storage tank of ni-

tric acid, 7—distillation condenser, 8—refrigerator, 9—storage tank of isopropanol, 10—buffer tank, 11—vacuum pump,

12—cold oil tank, 13—hot oil tank, 14—oil pump, 15—o0il condenser, 16—hydrolysis reactor
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Table 4

the treatment equipment

Separation results of the liquid-solid FAE through

No. pi/ % pol %
1 0.60 0.10
2 0.76 0.08
3 0.71 0.15
average 0.69 0.11

Note: 1) p, is content of isopropyl nitrate in the separated Mg powder.2) p,

is content of Mg powder in the separated isopropyl nitrate.
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Table 5

treatment equipment

Hydrolysis results of isopropyl nitrate through the

No. al % w/ %
1 99.6 74.2
2 99.5 80.4
3 99.1 71.6
average 99.4 75.4

Note: 1) a is conversation rate of isopropyl nitrate; 2) w is the yield of iso-

propanol.
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Mobile Equipment for Green Treatment of Liquid-solid Fuel Air Explosive

ZHENG Zhan-sheng, HU Bing-cheng
(School of Chemical Engineering , Nanjing University of Science and Technology, Nanjing 210094 , China)

Abstract: Aiming at the disposal of waste liquid-solid Fuel Air Explosive (FAE) composed of isopropyl nitrate and magnesium
powder, a physical separation method was proposed to separate magnesium powder from isopropyl nitrate and to recycle metal
magnesium powder, and then the isopropyl nitrate was converted into non-explosive isopropanol by chemical hydrolysis and
was recycled. The impact sensitivity and friction sensitivity of liquid-solid FAE were tested, and the separation effects of lig-
uid-solid FAE by various methods, i.e., gravity filtration, decompression filtration, pressure filtration, centrifugal filtration, were
studied. The results show that the liquid-solid FAE has a strong ability to bear the impact of collision and friction during the sepa-
ration, and the separation of liquid-olid FAE by centrifugal filtration has advantages of fast speed and high safety. The scale-up
process for hydrolysis of isopropyl nitrate were studied and the hydrolysis conditions of isopropyl nitrate were determined:
V(isopropyl nitrate) : V(water)=1:3, n(isopropyl nitrate) : n(NaOH)=1:1.1, reaction temperature at 150 °C, reaction time of 30
min. On this basis, the process flow, unit devices, structure and technical parameters of the mobile equipment for treating the
liquid-solid FAE were proposed, and the treatment equipment was developed accordingly. The test results of the equipment are
shown as follows: after centrifugal filtration process of 2.6 kg liquid-solid FAE for 3 min, the content of isopropyl nitrate in mag-
nesium powder is 0.69%, which indicates the liquid-solid separation effect is perfect; after hydrolysis process of 15 kg isopropyl
nitrate for 30 minutes, the conversion rate of isopropyl nitrate reaches 99.4%, which indicates the hydrolysis of isopropyl nitrate
completes thoroughly.
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