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Fig.1 FTIR spectra of 3,5-dinitrosalicylic acid and zirconium

3,5-dinitrosalicylate
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Fig.3 TG-DTG curves of zirconium 3, 5-dinitrosalicylate at
10 °C + min™'
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Fig.4 DSC curve of zirconium 3,5-dinitrosalicylate at 10 °C - min™
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Fig.5 Typical IR spectra of the condensed phase decomposition

products of zirconium 3,5-dinitrosalicylate at various temperature
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Fig.6 IR characteristic absorption peak intensity for the con-
densed phase decomposition products of zirconium 3, 5-dini-

trosalicylate at different temperatures
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Table 1 The catalysts in double-base propellant and RDX-CMDB propellant
content of catalyst /%
type No. . - P—
main catalyst 2, 4-dihydroxybenzoate cupric dihydrate(8-Cu)
Db00 none
DB propellant Db04 zirconium 3 ,5-dinitrosalicylate 3.0
Db05 zirconium 3,5-dinitrosalicylate 2.5 0.5
Mb00 none
RDX-CMDB propellant Mb04 zirconium 3,5-dinitrosalicylate 3.0
Mb05 zirconium 3,5-dinitrosalicylate 2.5 0.5

T2 [ AL R 9 RO HE E 57 Al RDX-CMDB 3 51 1y 44k

Table 2 The burning rate of double-base propellant and RDX-CMDB propellant containing different catalysts

burning rate (mm - s™") at different pressure( MPa)

No.

2 4 6 8 10 12 14 16 18 20 22
Db00 2.26 3.97 5.61 7.33 8.66 9.67 10.30 10.90 11.94 12.80 13.63
Db04 2.65 4.21 5.83 7.20 8.93 10.66 11.96 13.07 13.99 14.85 15.59
Db05 3.07 5.16 7.14 8.82 10.09 11.49 12.51 13.67 14.93 16.02 17.19
Mb00 3.09 5.34 7.42 9.85 11.88 14.04 15.75 17.54 19.23 20.92 21.86
Mb04 3.93 6.62 9.02 11.08 12.79 14.58 16.02 17.77 19.59 20.85 22.49
Mb05 4.95 8.08 10.21 11.98 13.68 15.11 16.67 18.53 20.58 22.10 23.98

3.3.2 X MUEHE SRR S RERI R I

K7 FIE 8 g5l 25 1 25 A ] i A 3R] XU 4 2 79
PR AR T LA R A ) A 2803 5 T T R S AR T2k
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N, n=0.56, K IEMR R r=0.9993, HIZ 4
HRPHUX 3, 5- R B K IR B i, AL SSOR A T iR
TE 2 ~22 MPa Ji J3 3 [ A, k50 i 8 B 5 1 20%
DAL TR I ) 18 BOSOCR IF AL 7E 16 ~22 MPa
JESFEEMN,n=0.69,r=0.9997,

AT LLFE 3,5 i R K R i R i OO A 2
AR IR S A R AN BT O LA v i s B R AR AR 3 T
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Fig. 7 u-p curves of DB propellant containing zirconium

3,5-dinitrosalicylate
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and Combustion Catalytic Activity of Zirconium
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Abstract: Zirconium 3,5-dinitrosalicylate ( DNS-Zr) was synthesized firstly by using 3 ,5-dinitrosalicylic acid, zirconyl nitrate and
sodium hydroxide as raw materials. Its structure was characterized by elementary analysis, X-ray fluorescence diffraction and FTIR
spectra. The thermal behavior and decomposition mechanism of DNS-Zr in a temperature-programmed mode were investigated by
means of TG-DTG, DSC and condensed phase thermolysis/FTIR techniques. The decomposition products of DNS-Zr are ZrO, and
C. The sample of propellants containing DNS-Zr were prepared by extrusion technology, and the effects of DNS-Zr on combustion
properties of DB/CMDB propellants were investigated. Results show that the catalytic efficiency of DNS-Zr is 10% —20% .
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