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Table 1

dilution water reduction quantity, the amount of waste acid,

R

e

Relationship of the amount of dilution water with the

the waste acid reduction quantity and the concentration of

nitric acid in waste acid

m, /g ¢, /% m,/g c, /% c; /%
4.68 0 11.52 0 50.0
4.24 9.3 11.07 3.9 51.8
3.51 24.9 10.34 10.2 55.6
2.96 36.7 9.79 15.1 58.8
2.34 49.9 9.17 20.4 62.3

Note: mj is the amount of dilution water. ¢, is dilution water reduction quan-
tity. m, is the amount of waste acid. c, is the waste acid reduction

quantity. c; is the concentration of nitric acid in waste acid.

1 nl g, 53CER07 ARG M Bk B 4. 68 g
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O E AR RKE, Y T e 5 AR
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Fig.1 Relationship of the amount of dilution water with the

lowest excited temperature
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Table 2  Effect of the adding rate of dilution water amount on

the excitation process

the adding rate -

of dilution water results
1 /°C
amount/g - s
not excited , excited after heated to the
0.7 38.3 .
lowest excited temperature
0.35 49.1 ditto
0.12 53.8 excited within seconds after the addition
0.08 =2 excited during adding
0.06 - excited during adding
Note: 1)the temperature of exactly finishing adding; 2) “-" indicates that the

data can’t be accurately measured.
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i R 45 o B VR B AN 383 °C, R k. Bl R R
KA R AT, 7 8 245 AR B 3R 3 T v . T i
Je TR B B AR G A T A% 1 A BB B 2 BB SR
PSRRI . MR BKIMA KRR 0.12 g - 57" B,
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Table 3  Effect of heating temperature on the excitation
process

heating temperature/°C results

45 incomplete excitation

50 incomplete excitation

55 incomplete excitation

60 complete excitation, stationary

65 complete excitation, stationary

70 complete excitation, severe
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Fig.2 Relationship of vacuum tightness with the azeotropic

point
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Fig.3 Effect of vacuum tightness on the evaporation time
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Table 4 Effect of initial evaporation temperature on the evap-

oration process

time of the
evaporation

time of late
evaporation

initial time of pre
evaporation evaporation

temperature/°C /min /min process/min
75.4 24.7 36.9 61.6

80.1 12.3 28.6 40.9

85.0 2.2 19.9 22.1

92.2 1.6 17.9 19.5

3.2 1 R X 2% & B 18] B9 2
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AR HETTSE I B S s 2 i ad fe . B T B R
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Fig.4 Effect of stirring speed on the evaporation time
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Process of Vacuum Oxidation Crystallization During Producing RDX by Direct Nitration

XU Qian, YE Zhi-wen, Li Chun-xu
( School of Chemical Engineering, Nanjing university of Science and Technology, Nanjing 210094, China)

Abstract: The vacuum oxidation crystallization process was applied to the preparation of RDX by a direct nitration method, which
effectively solved the problem of a large amount of waste acid produced in the direct nitration. The optimum process conditions
were experimentally investigated by a single factor method. Results show that optimum process conditions are determined as: with
1 g HA as a reference, in the process of oxidation, the amount of dilution water is 3.51 g, the lowest excited temperature

-1

49.4 °C, heating temperature 60 °C and the adding rate of dilution water amount 0.12 g - s™ and in the process of vacuum crys-
tallization, vacuum tightness is 82 kPa, initial evaporation temperature 85.0 °C, stirring speed 650 r - min~', forming 10.34 g of
waste acid. Compared with the traditional process, the new process makes the amount of dilution water and waste acid reduce
24.9% and 10.2% , respectively.

Key words: vacuum oxidation crystallization; vacuum; initial evaporation temperature; RDX; direct nitration
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