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C,H(NO,),(OH),(s) +MgO (s)—

C,H(NO,),;Mg(g) +H,0O (1)
3C,H(NO,),Mg +2Fe(NO,),(s)—
(C¢H(NO,),0,),Fe, +3Mg(NO,), (2)
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Fig.1 Appearance of FSFH
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Fig.2 DSC curve of FSFH

I 2 1 &, FSFH [ 43 fif A 480k 1 b W 34 ok
P i & AE 205. 88 CR T 1 42 & 25 Ji U 1) 43 ift I B
B BRI, o i 0 S AR BECIR L AT B0 ke I 24 4 i
HIERE , W1 18 4 R 1R 185. 36 °C , I 3H 205.88 °C.,
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3.2.1 REMK
3.2.1.1 EHBE

Fie 18 GJB5891.22 —2006 { H1b# 8 of 8% B 1L 55 ) I
R R YRR EE 500 g, 115 50% Kok o At
27120 mg,40 MPa J£ J7,400 g ¥% %k 4 1 X% , FSFH
3 B0 5 2R 5 Al 24 50) (B ok B SCHR L7 1) e fi o Jek
JEHA L T,

R 1 FSFH 55 H w250 pdit o R LEEL
Table 1 Comparison of impact sensitivity of FSFH and other

primary explosives

compound upper limit/cm lower limit/cm
Pb(N;), 24 10.5
LTNR" 36 11.5
DS 33 9.0
fulminate 9.5 3.5
FSFH? 28.5 16.5

Note: 1) LTNR is lead styphnate; 2) D - S is lead azide and lead styphnate;
3) 50% fire height is 22.5 cm.

H 1 Al LAE H7E 400 g 54k AR 46 1 T FRAY
BOHE 25 P 4o SRR /NI R Dy s = 2 ) R
Ty <D - S L PivE R < WM A L <R,
BIY = 56 ) % T A e Rk, BB GE B 36 em R i
U, FRREAT 9.5 ecm, D - S YT JE S 4 2 LU W KS
REHR, N D - S it i 1 24 2 = w3k ) 8 —
T 05 R0 AL A TR B i o B R AL TR ), FS-
FH ) L BRJZ 28.5 cm, [EIME A ALY BB 24 cm %
B, JF H OFSFH Sk ] 500 g % i U 32, 58 vl W] 1
FSFH LU MRS A ALt 8. NG5 #G 1ok U, FSFH it 2
WA oF IR B MO IR JE Ve RE IR B R BRI & 9, T L) £ %
S T IS IR A 1k I, R R () R A L, 254
FHAL, HOZBHES F AN . FSFH JZ2 IR &4, Hovr i 3 oF
PR kb VR EB T R AR A M BB UK W TR Rk AR B W B i
S e T R AR v S JT R B A A N R B A 2 TR
S LA A6 T 7 2 B, T L o AR
3.2.1.2 EEERBE

Fi I GJB5891. 24-2006  JE= 48 5% i 3 56 ), 16 B 42
ff1 50°, % 0. 64 MPa,25 & —41, >R 15 iR BE 4R KR A
RE R AR SERE R O, i KA £ 1 BE, R
47 80°, &5 1.57 MPa 5255, FSFH iR si R
HB 2550 (B ok B SCHRL7 ]) PR SIER T L B L 2.,

H13¢ 2 W LLE ), 7E42 4 O 80°H) , % JE1.57 MPa,
R EE IR R R KRR R 70% , HORTRS AR A R
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IREHIK . TR 50°1), K K0. 64 MPa, —fiff 2L 5
ZM(10% ) #1 K - D IPLHE (8% ) b FSFH (100% ) £
S8, FSFH 72 LA 25 75 b i S0 [A) B FSFHABURE o ik
Rk T LB I O R AR B, 7 B R 4 A AR, TR
FSFH & #5 R%E LL s

R 2 FSFH 52450 B9 B 5 RUE LK
Table 2 Comparison of friction sensitivity of FSFH and other

primary explosives

3.2.1.4 HHEBE

Fie B8 GJB5891. 27 —2006 i H K B SR E 150 ) |
AR AT B 1.0 mim BLYRCRE 2 o 25 mg L% 0.01 pF,
FSFH 3 50 45 4L 5 HoAth 25 70 (Bdle >k B Sk [ 7 1) 19
i HL TR B WL 36 4

F 4 FSFH 5 LA AR 24§ i BRE H iR
Table 4

with other primary explosives

Comparison of static discharge sensitivity of FSFH

compound pressure/MPa angle/(°) fire probability /% compound 50% fire energy/J
Pb(N;), 1.57 80 100 LTNR 3.2x107*

LTNR 1.57 80 70 D-S 4.0x107*
DDNPY 0.64 50 10 Pb(N;), 2.6 x10 2
fulminate 1.57 80 100 K-D 1.2x107°

K- D¥ 0.64 50 8 FSFH 2.7 x10 72

FSFH 0.64 50 100

Note: 1) DDNP-diazodinitrophenol; 2) K - D-lead picrate azide and lead azide.

3.2.1.3 NIGEE

il GJB5891. 25 — 2006 K J¢ Ja B 1K 5 ) | %< 24
i 20 mg, Ji /) 58.8 MPa, R S, THIE TR
50% K K i FBE o FSFH R 3 50 45 SR 5 H: A 24 57 ( 4 3l
KB CHRL7 1) W A IR LR 3,

TEIEZ5 K J3 40 MPa I, K 8% B2 e Sy = i A&
A Mgy >D - S ILPTRERR B2 > FaoRk > ik E
AW >R B AL EY, = ) 2R ) A X M I B
IR B Ak K R 54 em TS EHT N UK RE
1o MRS B B BRSO R M AR, 42 e KON T
8 cm, TMFSFHEZYJE /1 58.8 MPa i} 50% % Kk &
F10.7 cm, KU IR EE B /N T = R () R Y, SO
R A A BT AR Y . = fiF B[R] 48 — 1y 4 H AT AR 5 19 A %
B,k K E/NIE B K 54 cm FSFH iy FA7 Kt Jo kg
FEPECBRIR K" 2% 50" e A, i xE LA O & 2Kk Jr LA
FSFH JC e B B LA

&3 FSFH L5 E 2570 SO R Y HL 4K
Table 3 Comparison of flame sensitivity of FSFH with other

primary explosives

full fire height/cm

compound
(pressure 40 MPa)

DDNP 17

LTNR 54

fulminate 20

Pb(N;), <8

D-S 52

FSFH 10.7(58.8 MPa)
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fif L) 4 W 5 < D - S LT JE L 4 2, = filf ik 1] O
TR D - S SRUTTE AR AR 25 %) A A S UK T
7 A e R R A BILBAR 52 % M LU FRE B A3 #
FURE IR0 S b A7 IR A PR AL o MK SR 45 ROk E
AR AL OR T R R AR R, 50% KK RE Y
3.2 x107" ), HL25 5 7= A A BUR . FSFH i i gk
JELEH /N, 50% K K BERE R 2.7 x10 77, 5 HK A Ak
H550% K KBER N 2.6 x10 77 J A2,
3.2.2 MREFRHAENK

Z: I GJB5891.19 —2006 F5 il & FSFH i it
PR R B A IR € FSFH Y &, R0 ik
7 FSFH [+ 2y 40,80,120 mg, Hs i 75 & I & 45 Al
(J& 2 mm) KL E AR, 25 0T : FSFH, FA%E RDX, 2 2
JZ RDX, 55 1 JZ RDX, W& 3 fron . ilEai R WK S

1—FSFH, 2—#3%% RDX, 3—%5 2 JZ RDX, 4—%5 1 JZ RDX
1—FSFH, 2—incompact RDX, 3—the second layer of RDX,
4—the first layer of RDX
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Fig.3 Charge of flash detonator for determination of mini-

mum quantity of primary explosive
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Table 5 Determination of minimum quantity of primary explosive of FSFH
FSFH incompact RDX second layer of RDX first layer of RDX sample fire or
No.  detonator ) output
m/mg p/MPa m/mg p/MPa m/mg p/MPa m/mg p/MPa number no-fire
1 A 40 52.37 20 52.37 20 54.74 30 118.80 2 fire 0
2 A 80 52.37 20 59.45 20 72.21 30 118.80 2 fire 0
3 B 120 52.37 20 59.45 20 72.21 30 112.98 1 fire 0

Note: 1) A means #5.00 mm x7.44 mm flame detonator. 2) B means @5.04 mm x11.48 mm flame detonator. 3) 0 means the lead disc does not been bomb out.

MR B 25 ROk B, R 3% FSFH [ G R & & Kk,
EES B R BUAE AL, HLA AR B A7 5w RDXOBR , 3
] FSFH FUR K A= THRIK , I R ¥ k3% . 120 mg FSFH
AN RE A RDX, Ui B FSFH [ & 4% e 1 L35 , 2 —
o 553 X AR TR, AN BE B A R 25 T

4 FSFH Z#H A5+ MHA

FSFH 1973 fift 16 5 88w , 78 185 °CIf JF i 23 fift Al
I fif W {EL L BE 205. 88 °C, W] LA Hh AR E 1 LA .
VUM AE 90 °C fE R 5 KJa JL-F 58 4270 il , i #4 1
7o FSFH RS By , i AL B F , ol IR iy &
I UB R AR R . 2 id 2Rk, 15 2 AR
TR I3 U U )il R 25 E T, W3R 6.

®o6 kA1)

Table 6 Typical percussion composition( I ) Y%
ingredient range preferred
FSFH 2 ~25 4
LTNR 25 ~45 38
Ba(NO,), 20 ~40 25
glass dust 20 ~40 33

Hi 4% GJB5891.23 —2006 <k T 247 521 J5 ¥ &
R R e ) R A, BRI 0. 1g 2557, LA 49. OMPa Ji
J1EE A s e b, B i R AR R 35 & . DL 52g v Bk
B, MR IR R IGO0, A ROCE s 30 &
Rk GIB/Z 377A =1994 h A+ FEE T b #5452
TR, T3 50% K K% R Sobn e 25 . S5 0 4
H: 50% &K KJEKBEE K 8.28 cm  FRUERZE 3.96 cm,

FSFH 2 JC T 4 J& 1Y 55 e 1 25, o mT A 4 50 e 4
i oy R MR R AT ESE SN, 2%
RS A5 BT A5 25 IR A Lo 1 R 25T, DLk
7. HifE GJB3196.13A — 2005 A i 52 55 J5 1k Ik K
i o R U L E L PRI 14 mg 245, L 74.0 MPa
JE T3 % A KR T, Fe il R AR URE 4 50 & L 200 g 7%
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B faE ol o B, AR A KO0, 04T B RRIASS . K
BgE R EFR 12 cm 4R 100% % K, TR 2 cm 4k 0%
KK BKNICERH , JCHE L P IR B FOR B, B
ﬁl:':lo

R7 wkZAmITCI)

Table 7 Typical percussion composition( 1T ) %
ingredient preferred
FSFH 25
Tetrazene 30
MnO, 30
PETN 7
glass dust 8
5 & it
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T IRE KO IR | R KA R MR A A
My KIERRBE AR IR T SR R

(3) it it — N XK UE Y] FSFH AR FE 1 ¢
55, N RS AR D T AR AR 25 T, W LR AR A 05 R
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Synthesis and Performance of Coprecipitating Primary Explosive FSFH

CHEN Li-kui, SHENG Di-lun, ZHU Ya-hong, YANG Bing, ZHANG Yu-feng, XU Min-hao
(The 213th Research Institute of China Ordnance Industry, Xi'an 710061, China)

Abstract: By adopting coprecipitating method, the green primary explosive ferric styphnate-ferric hypophosphite ( FSFH) was
synthesized from styphnate-ferric and sodium hypophosphite. The thermal and explosive properties (impact, friction, flame,
electrostatic spark sensitivity, the minimum initiating charge) were studied. The results show that FSFH is high friction sensitivity
with 50 angle and 100% fire. The FSFH and lead azide are almost equal in impact, flame and electrostatic spark sensitivity. The
thermal decomposition peak of FSFH is 205. 88 °C with initial temperature of 185.36 °C, which indicates that FSFH is weak
primary explosive and can be used as primer charge and stab initiating composition.

Key words: inorganic chemistry; primary explosive; co-precipitation method; ferric styphnate-ferric hypophosphite ( FSFH ) ;
performance
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