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Fig.1 Schematic diagram of the explosion-elimination spray
tower

1—demister, 2—cleaning water inlet, 3—nozzle, 4—gas
inlet, 5—sewage outlet, 6—spray liquid supplementary port,

7—circulation pump, 8—spray liquid inlet, 9—gas outlet
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Fig.2 Effect of temperature and kinds of explosion-elimina-

tion liquid on the degradation rate of liquid NG
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Table 1
uid NG

Effect of reaction time on the degradation rate of liq-

reaction time / s 10 20 40 60 120
degradation rate / % 46.78  77.42  91.21  99.95 99.98
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moval rate of gaseous NG

Effect of liquid-gas ratio and contact time on the re-

liquid-gas ratio / L-m™ contacttime /s elimination / %

concentration of sodium hydroxide degradation rate

0.4 76.25
0.8 98.22
1.2 99.17
2.0 99.80
3.0 99.91
59.2(saturated) 99.98
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5 47.20
10 73.47
0.08
15 93.40
20 97.56
5 75.24
10 95.60
0.16
15 99.35
20 99.92
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10 98.78
0.24
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Explosion-elimination of Gaseous Nitroglycerin During the Production Process of Tri-base Gun Propellant

LIU Bing-xin', HAN Kun-xiang”, SUN Zhi-yang’, CHEN Peng-peng*’, ZHANG Zhi-fang’, LIU Da-bin', QIAN Hua'*

(1. College of Chemistry and Chemical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China; 2. Zhejiang Yong Lian Civil
Explosive Equipment Co., Ltd. Ningbo branch, Ningbo 315000, China: 3. Zhejiang Yong Lian Civil Explosive Equipment Co., Ltd., Jinhua 321000, China;
4. The Nantong Department of Willey Chemical Co. Lid., Nantong 226400, China; 5. Liaoning Qingyang Special Chemical Co. Lid., Liaoyang 111002,
Chinas 6. National Center for Quality Supervision and Inspection of Civil Blasting Equipment , Nanjing 210094, China)

Abstract: Aiming at the current situation that gaseous organic solvents are difficult to recover due to the existence of trace
amount of nitroglycerin(NG) (0.02-4.83 mg-kg™) during the production of tri-base gun propellant, the absorption-degradation
method is adopted to absorb and chemically decompose NG via spray liquid. Results show that sodium hydroxide aqueous solu-
tion, sodium hydroxide ethanol aqueous solution and sodium sulfide aqueous solution can be used as spray liquid and the explo-
sion-elimination performance is positively correlated with temperature and solution concentration. Taking the initial concentra-
tion of gaseous NG, 5 mg-kg™', as an example, the removal rate of gaseous NG reaches 99.92% when the concentration of sodi-
um hydroxide aqueous solution is 2.0%, the system temperature is 50 °C, the gas-liquid contact time is 20 s and the ratio of the
liquid to gas is 0.16 L-m™.

Key words: nitroglycerin (NG) ; tri-base gun propellant; propellants and explosives; gas explosion-elimination; hydrolysis of ni-
trate ester
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