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Table 1 Combustion characteristics of AP-CMDB propellants with lead( I ) and copper( II ) salts of NTO
combustion burning rate/mm + s~ pressure exponent )
catalyst 1MPa 4MPa TMPa 10MPa 13MPa 16MPa 18MPa 20MPa ny 1o Tyg =00
blank"’ 4.25 10.48 15.75 21.28 26.86 31.15 34.44 37.74 0.70 0.83 0.9982
Pb(NTO), 5.87 11.69 16.25 20. 88 26.19 30.28 33.09 35.91 0.55 0.78 0.9943
Cu(NTO), 6.08 11.97 16.48 20.39 23.93 27.57 30.05 32.59 0.52 0.68 0.9974
Cu(NTO) 6.80 13.75 18.43 20. 80 23.08 26.54 28.78 30.84 0.49 0.57 0.9952
Note: 1) there is no combustion catalyst in the propellant; 2) r is linear correlation coefficient.
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Fig.1 PDSC curves of lead( Il ) and copper( I ) salts
of NTO at the pressure of 1.0 MPa
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Fig.2 PDSC curves of the AP-CMDB propellants
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Influence of Lead( I ) and Copper( Il ) Salts of NTO on the Combustion Characteristics
and Thermal Decomposition of AP-CMDB Propellant

FAN Xue-zhong, LI Ji-zhen, ZHANG La-ying, WANG Bo-zhou, LIU Xiao-gang
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: The influence of bis(3-nitro-1,2,4-triazole-5-onato) lead (II) (Pb(NTO), ), tetraaquo-bis(3- nitro-1,2,4-triazole-5-
onato) copper(Il) (Cu(NTO),) and tetraaquo-3-nitro-1,2,4-triazolato -5-onato copper(II) (Cu(NTO) ) on the combustion char-
acteristics and the thermal behavior of AP-CMDB propellants were experimentally studied. The results show that the thermal decom-
position of NC and NG for the AP-CMDB propellants are affecteded obviously by the lead and copper salts of NTO, and the pressure
exponents of the AP-CMDB propellants decreases obviously with the increase in burning rates of the propellants in the pressure range
of 1 ~7 MPa and the decrease in the pressure range of 10 ~20 MPa. It is also found that Cu(NTO) has great effect on the combus-
tion characteristics of the AP-CMDB propellant because the decompositions of both NC/NG and AP of the propellant are obviously
promoted by Cu(NTO).

Key words: physical chemistry; CMDB propellant; combustion characteristic; energetic catalyst, NTO
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Synthesis and Properties of 3-Nitratomethyl-3-ethyloxetane and its Homopolymer

MO Hong-chang, GAN Xiao-xian
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: 3-Nitratomethyl-3-ethyloxetane was synthesized by the process of cyclization, nitation from trimethlolpropane and diethyl
carbonate, and the homopolymer of 3-nitratomethyl-3-ethyloxetane was synthesized with 1,4-butanediol as initator and boron trifluo-
ride etherate as an catalyst by cationic ring-opening polymerization. The effect of catalyst/initator molar ratio and reaction tempera-
ture on polymerization was discussed. The study of properties indicates that PNIMEO has a glass translation temperature of —25 °C ,
the temperature decomposition of 218 °C , the decomposition enthalpy of +1212 J - g~ the explosion probability of 0, the 50%
point of 109.6 cm.

Key words: organic chemistry; energetic binders; 3-nitratomethyl-3-ethyloxetane ; cationic ring-opening polymerization; homopoly-

merization; property
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