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Table 1 Basic composition of gun propellant
No. NC NG CT-2
1 99 0 1
2 89 10 1
3 79 20 1
4 69 30 1
5 59 40 1

Note: NC is nitrocellulose (12.6% N) ,CT-2 is centralite-2.
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Fig.1 Effect of DBP content on combustion products of gun

propellant
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Fig.2 Effects of DBP on the concentration of carbon residue

of gun propellant with different content of NG
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Table 2 DBP critical content of gun propellant at different conditions
critical content of DBP/%
No. pressure NG-0 NG-10 NG-20 NG-30 NG-40
/MPa
cal. fit. cal. fit. cal. fit. cal. fit. cal. fit.
1 50 16.2 16.3 18.4 18.3 20.4 20.3 22.3 22.3 24.2 24.3
2 100 15.0 15.3 17.2 17.3 (9.3 19.3 21.1 21.3 23.2 23.3
3 150 14.2 14.4 16.4 16.4 18.5 18.4 20.4 20.43 22.3 22.4
4 200 13.5 13.7 15.8 15.7 17.9 17.7 19.7 19.73 21.6 21.7
5 250 13.0 13.1 15.3 15.1 17.3 17.1 19.2 19.13 21.0 21.1
6 300 12.5 12.6 14.6 14.6 16.8 16.6 18.7 18.63 20.6 20.6
7 350 12.1 12.1 14.3 14.1 16.4 16.2 18.3 18.2 20.2 20.2
8 400 1.7 11.8 13.9 13.8 16.0 15.8 17.9 17.8 19.8 19.8
9 450 11.3 11.4 13.6 13.5 15.6 15.5 17.6 17.5 19.4 19.5
10 500 11.0 11.2 13.2 13.2 15.1 15.2 17.2 17.2 19.1 19.2
Note: cal. is the calculating results,while fit. is the fitting results.
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Effect of Dibutyl Phthalate on Combustion Carbon Residue of Double-based Propellant

ZHENG Wen-fang, PAN Ren-ming, LIN Xiang-yang, GUO Chang-ping, FU Xiao-li
(School of Chemical Engineering, Nanjing University of Science & Technology, Nanjing 210094, China)

Abstract: By using computational method of minimum free energy, the effects of dibutyl phthalate (DBP) on combustion carbon
residue of double-based propellant were studied. Results show that DBP has a remarkable effect on the production of carbon residue
in the combustion of double-based propellant. A critical value of DBP content exists in the combustion of the propellant. When the
threshold has been exceeded, the combustion of double-based propellant can generate carbon residue, and the concentration of
carbon residue will increase with the DBP content. To lower the combustion pressure or increase the nitroglycerine content of the
propellant can increase the critical value. In addition,the function of the critical value of DBP content and the nitroglycerine content,
combustion pressure is established based on the computational results.

Key words: physical chemistry; double-based propellant; combustion; dibutyl phthalate( DBP) ; carbon residue
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