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Table 1 lLecad salt concentration of CA and
NC samples (wt%)

PbO

PbCl; | Pb(NO3); Pb-Stearate
CA 1.5 1.5 1.5 1.4
NC 12 12 1.3 1.2
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Fig. 2 DTGA results of NC films with and
without PbO measured at 10°C/min
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Table 2 Propcllant Composntlon

o[ NC | CA| NG |DEP| SA | BM
1 46.5 - 36.9 10.4 | 3.0 3.2
2 4.5 5.0 36.9 10. 4 3.0 3.2
3 31.4 15.1 36.9 10.4 | 3.0 3.2
4 21.3 25.2 36.9 10.4 | 3.0 3.2
5 46.5 e 36.9 10.4 | 3.0 -
6 41.5 5.0 36.9 10.4 | 3.0 -
7 31.4 15.1 36.9 10.4 | 3.0 -
8 21.3 25.2 36.9 10.4 | 3.0 -
NC : nitrocellulose  DEP : diethylphthalate
NG : nitroglycerin SA : surface agent

CA : cellulose acetate BM

: burning modifier

‘ SO0A-Ca-St \} m
N9
ENDO
n SOA-Mg-St SOA-Al~-St
Fig.4 DTA results of SOA with
metal stearate measured at
10C/min in air.
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Fig.5 Burning rate of double-base propel-
lants with and without burning mo-
difier.

Sample 1 is catalyzed by lead
compounds.
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Fig.6 Buming rate of 5. 0wt% CA added
samples with and without burning
modifier. Sample 2 is catalyzed by
lead compounds.
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Fig. 7 Burning rate of 15.1 wt% CA added
samples with and without burning
modifier. Sample 3 is catalyzed by
lead compounds.
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Fig.8 Burning rate of 25. 2 wt% CA added
samples with and without burming
modifier. Sample 4 is catalyzed by
lead compounds.
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propellants containing CA.
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Fig. 10 Burning rate of catalyzed propcllants
containing CA.
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Fig. 12 Burning rate of noncatalyzed propel-
lants containing SOA.
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Table 3 Propellant composition

M | NC {SOA | NG | DEP| sa | BM
9 |.4.5| 5039|104 30| —
10 [ 31.4 151369 |104| 30 | —

36.9 | 10.4 | 3.0 | 32
36.9 | 10.4 | 30 | 3.2

11 | 41.5 5.0
12 | 31.4 | 15.1

SOA : sucrose octaacetate
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Fig. 13 Burning rate of catalyzed propellants
containing SOA.
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Lead Compound Catalysis on Celiulose Derivatives

by Yoshio OHYUMI* and Naminosuke KUBOTA*

This paper describes the mechanisms of the lead compounds catalysis of dou-
ble-base propellants, which increase the buming rate, known as super-rate burn-
ing and reduce the burning rate pressure sensitivity, known as plateau burning.
The experimental investigations have been carried out with cellulose acetate (CA),
nitrocellulose (NC), and sucrose octaacetate (SOA) catalyzed with various addi-
tives (lead oxide, lead stearate, lead salicylate, lead nitrate, lead chloride, nickel
oxide, aluminium oxide, calcium stcarate, zinc stearate, magnesium stearate, and

aluminium stearate). This study shows lead compounds, except lead chloride,
affect the reaction in the condensed phase of these cellulose derivatives, where
the lead compounds decompose ultimately into finely-divided metallic lead or lead
oxide particles. Since these lead compounds have oxygen atoms coupled with lead
atoms, it has been hypothesized that the effect of lead compounds on cellulose
derivatives is induced by the oxygen atom/lead atom coupling, and this affects only
ester linkage. Thus, low energy double-base propellants containing CA or SOA
show significant increased super-rate and plateau burning effects when mixed
with lead compounds.
(*Third Research Center, Technical Research & Development Institute,
Japan Defense Agency, 1—2—10 Sakae, Tachikawa, Tokyo 190, Japan)
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