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and NaF
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Table 1 Combustion products from the mixtures of B, PbyO,and NaF

NaF
(by weight)
B/Pbs0, 0 10, 20 30, 40, 60
(by weight)
Pb, PbO(Y) Pb, PbO(Y)
2/98 a—Pb(BO; ), a—Pb(BO,; ), _—
0,, B:Os 0;, B;Os NaF
4/96 Pb Pb
10/90 a—Pb(BO;), B — a—Pb(BO3);
20/ 80 B1Os, O4 B,0s, O,, NaF
Table 2 Heat of combustion of the BE(T)2130~140CETF Lz, —F, ko BLH
mixtures of B and Pb,0, AREBOTREE Y AR TCORKRETIL, ~ayy
B/PbsO, Q caled. Q obsd. {LH%EmT 5 L4PEORKBEL I VURERKE
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3/97 240 204 LY #9 LOHRAKED 2 1o, v FOTAEKIZ
4/96 280 278 LBRAKRETIE e ¥ {LHOHEML R AKRE XK
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PbO(Y) +B,0s—+a—Pb(BO;);(aAH, = 0 cal/g) (3)
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Table 3 Ignition temperatures and delay times for B,

B-Pb3O4and B-

Pb;0O,- halide

Sample Int HES ) T (C)
(by weight) (sec) 4 sec
B 12000 —-2.27 701 610
RT :
B/NaF 13000
— 235 560

(50/50) RT 473

B/Pb3O, 16500
—-10.2 442

(4/96) RT 340

B/Pb,yO,/NaF 15500
- 8.4 5

(4/96/20) RT 8.42 21 389
en 9100

LiF RT 4.04 570 425
10000

CaF, RT 5.21 490 353
10400

NaCl —_——4.84
al RT 566 384

R ; Gas constant (1.987 cal -

-InaA

80 Opwr

10 16

12 14
La ( Kcal/ool )

Fig. 8 Linear relationships between Ea and
InA in the ignition test for B-Pby0,
and its mixtures with halides
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Effects of Addition of Halides on Burning Characteristics
of Boron-Red Lead Delay*

by Hidetsugu NAKAMURA**, Junzo QOISHI**
Yasutake HARA** and Hideyo OSADA**

Effects of addition of halides on burning characteristics of a boron-red lead delay
were studied by thermal analysis, measurement of heat of combustion, burning
temperature and burning velocity, and analysis of combustion residue.

A boron-red lead composition is easy to ignite over a wide range of their component
and can undergo violent exothermic reaction at the temperature of 419~427TC on
heating. Addition of some halides on the composition causes lowering of the reactivity
because of a decrease in the extent of oxidation of boron. Reaction products are
metallic lead, amorphous diboron trioxide and lead borate.

Addition of halides lowers burning characteristics of this delay composition such as
burning velocity, heat of reaction and burning temperature, and it is recognized that
halides have repressive effects on burning of boron-red lead delay composition. The
degree of the effects depends on species of halides, and lithium fluoride and sodium
fluoride especially show large repressive effects.

*Study on Reactivity of Row and Processed Materials of Explosive Mix-
. tures( M)
(** Department of Enviromental Science, Kyushu Institute of Thechnology,
Sensni—Machi, Tobata—Ku, Kitakyushu—shi, Japan)
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