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Fig.1 Conjugation effect of phenolic hydroxyl groups in Ta-Pb
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The effect of Ta-Pb obtained by lead acetate method on burning rate of propellant

m(Ta-H): m( Ph(AC),) /M "
6 MPa 8 MPa 10 MPa 12 MPa 14 MPa 16 MPa 2-16 MPa

1:3 18.33 21.27 23.97 26.14 28.12 29.01 0.36

1:4 18.66 21.38 24.05 26.21 28.14 30.08 0.47

1:5 20.98 24.00 26.2 27.94 30.35 31.21 0.38

1:6 19.23 21.53 24.17 26.47 28.42 29.71 0.39

1:7 18.49 21.06 23.95 26.25 27.86 29.53 0.40

1:8 17.76 20.06 23.16 25.52 27.53 29.04 0.45
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Table 2 The effect of Ta-Pb obtained by lead oxide method on burning rate of propellant

m(TaH):m(Pbo)y  ~L MM "
6 MPa 8 MPa 10 MPa 12 MPa 14 MPa 16 MPa 12-16 MPa

1:3 20.46 22.76 25.29 27.42 29.74 29.97 0.31
1:4 19.67 22.49 25.3 27.28 29.64 30.05 0.34
1:5 21.45 24.8 27.37 29.67 30.99 32.79 0.35
1:6 19.72 22.44 25.06 26.92 28.9 31.29 0.52
1:7 19.20 22.15 24.68 26.31 28.47 30.84 0.55
1:8 21.44 23.9 26.26 28.47 29.43 30.63 0.25

Note: m is molar amount; u is burning rate; n is pressure exponent.
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Table 3 Lead content of Ta-Pb samples obtained at different

molar ratios of Ta-H and lead oxide

m(Ta-H):m(PbO) wpy [ %
1:03 25.95
1:04 28.55
1:05 31.95
1:06 33.65
1:07 35.29
1:08 36.45

Note: m is molar amount; w,, is Pb** content.
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Fig.2 The FT-IR spectra of Ta-Pb obtained by different molar

ratio of Ta-H and lead oxide
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Fig. 3 The FT-IR spectra of Ta-Pb with Ta-H and lead oxide

molar ratio of 1:5
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Fig 4 The effect of ratio of Ta-H and lead oxide on the burn-

ing rate of double-based propellant
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Table 4 The burn rate for propellants containing Ta-Pb obtained by adjusting the pH=7

m(Ta-H):m(PbO) u/mm:-s! n
pH=7 6 MPa 8 MPa 10 MPa 12 MPa 14 MPa 16 MPa 12-16MPa
1:3 18.92 21.53 24.69 26.52 28.73 29.07 0.32
1:4 19.15 22.14 25.51 26.62 28.97 30.18 0.43
1:5 20.46 23.37 26.26 29.94 31.26 33.13 0.35
1:6 20.02 22.73 25.58 27.42 29.5 32.52 0.58
1:7 20.16 23.19 25.53 27.97 29.37 30.93 0.34
1:8 20.64 22.22 24.65 26.46 27.8 29.98 0.43

Note: m is molar amount; u is burning rate; n is pressure index.
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Fig. 5 The effect of Ta-Pb catalysts obtained at various pH
values on the burning rate when m(Ta-H) : m(PbO)=1:5
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Effects of Experimental Conditions on Catalytic Efficiency of Lead Tannate on Combustion of Propellants

MA Wen-zhe'?, ZHAO Feng-qi’, YANG Yan-jing’, XU Kang-zhen', NIU Qiu-cheng’, ZHAO Jun-bo’, ZHANG Jian-kan’,

ZHANG Ming’
(1. School of Chemical Engineering , Northwest University, Xi"an 710069, China; 2. Xi"an Modern Chemistry Research Institute, Xi'an 710065, China:
3. North Xing'an Chemical Industry Limited Company , Taiyuan 030008, China)

Abstract: Lead tannate (Ta-Pb) is usually used as a high-efficiency combustion catalyst for double-base propellants, but its cata-
lytic efficiency is greatly affected by various factors such as chemical compositions and structure. Therefore, the catalytic perfor-
mance of Ta-Pb is usually not predictable which limits its widely practical applications. In order to solve the above problems, the
effects of Ta-Pb samples prepared by both lead oxide and lead acetate methods on the burning rate and pressure exponent of dou-
ble-base propellants have been investigated. Furthermore, the catalytic combustion properties of Ta-Pb prepared under different
conditions, such as different Pb** contents and pH values, were studied systematically. The results show that the catalytic perfor-
mance of Ta-Pb prepared by using lead oxide as the starting material is better than the one prepared by using lead acetate. The
burning rate of the double-base propellants increases first and then decreases with the increase of the Pb*" content in Ta-Pb.
When the molar ratio of tannic acid to lead oxide is 1:5 (Pb*" content is 31.95%) , the as-prepared Ta-Pb has the best catalytic
combustion performance, and the burning rate of propellants can reach 32.79 mm-s™" (at 16 MPa). The Ta-Pb sample obtained
by adjusting the pH of the reaction system to neutrality has a significant effect on the combustion performance of the propellants.
The optimumized conditions for the preparation of Ta-Pb is as follows: the preparation method is the lead oxide method, the mo-
lar ratio of tannic acid to lead oxide is 1:5, and the pH is neutral. The Ta-Pb prepared under these conditions can increase the
burning rate of the double-base propellants to 33.13 mm-s™ (16 MPa) and make the average pressure exponent less than 0.4
(12-16 MPa).
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