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ABSTRACT

Traditional primary explosives are usually heavy metal salts, especially lead salts, such as lead
azide (LA) and lead styphnate (LS), which can cause environmental pollution problems. Therefore,
potassium-containing green primary explosives have attracted more and more attention. However, most
of the synthesized products of KDNBF are irregular flakes with poor fluidity and dispersibility, which
affects the filling. Therefore, it is necessary to improve the morphology of the synthesized products. In
this study, 4,6-DNBF was synthesized because it was not commercially available. Afterward, KDNBF
was synthesized using 4,6-DNBF ~ NaHCOs; % K,SOs, and three kinds of crystal form modifiers
including polyvinyl alcohol (PVA), polyacrylamide (PAM), and polysorbate 20 (Tween 20) were added
to improve the morphology of synthesized product. The experimental results indicated that the spherical
KDNBF with small particle size was more sensitive than the spherical KDNBF with large particle size.
However, both can be used as primary explosives. In addition, the verification tests of replacing LS with
spherical KDNBF in the blasting powder of M42 percussion cap and M97 detonator showed that the
firing chain could function normally.

Keywords: lead-free primary explosive, spherical KDNBF, crystal form modifier, particle size, Taguchi
experimental design method
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=% HEFEY SR+ > 39-40 ppm ¥
poend s s gL B ¥ DMSO-d6 chpk i +
Hes kg % k=2 ﬂﬂliﬂ ]l 1’?1]/[19] pLoeh
» Bl 6 5 PN-NMR sk 3%+ &7 & 359.46(N1)
~361.81(N10) ~ 363.83(N11)4r 375.47(N3) ppm
Fef o B N RF U o gt Bl AR
o W FT 7 BT 02[19] - S5 d i NMR
AT REIRE a“;ii’r?' % 4,6-DNBF > Terrier %
A[22]erF 3 4 BEom AR e iR R o

wan

Wl 4. &% &% 4,6-DNBF 7 IH-NMR Bl3#

DMNVO-ds

B 5. &% 44 4,6-DNBF ¢ 13C-NMR F#

.
~3 NO

o » - »e o0 o o m e o=

B 6. &% &% 4,6-DNBF 9 I5N-NMR Fl3#



3.1.3 FTIR B

£ = & 4 4,6-DNBF ¥ %ﬁf@ FTIR sk 33 &
ERABHREFFEFT £~ AP DFTIR %
FAoB 7 A7 0 e 1450 ~ 1521 ~ 1556 = 1600
cm’! BT BRI F A EF e C=C £ R
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9 » 2% 4517 4,6-DNBF ”Lrg b R
He > L g e g o g £ 3 o

B o
T Ad N F ¢ vk e .
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H (wt.%) 1.07 1.00 0.95 1.01 0.89
N (wt.%) 24.45 24.58 24.63 24.55 24.78
O (wt.%) 42.72 42.58 4259 42.63 42.46
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