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TR 20 mL - min T FHEEFE K10 °C - minT')
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NaFeNT §1b 2% 25 ¥ 2 L Scheme 1

Na, Fe

Scheme 1
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NaFeNT i) £ i i 5 NaNT 5 Fe’* fz i 754 51,
Fr Fe' " AR T 3 ) FeCl, 5f Fe(ClO,), .

JEMBHESS : FeCl, ¥ 12 g,0.06 mol FeCl, - 4H,0
(8§ Fe(ClO,), ¥k 22 g,0.06 mol Fe(ClO,), - 6H,0)
¥ 220 mL Z& 18k vy NaNT ¥ 42 g,0. 24 mol
NaNT - 2H,O % F 380 mL z&M K+,
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ARG R FeCl, yJsURHG il NaFeNT , 764 it
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68% ,
2.4 [EkAbIE

B B R 25 1 AR AR R K AL A 2 R R
WZ—o EHEEZY NaFeNT & il # b ™ A4 i oK B
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3.1 #EEHR

NaFeNT J& 4 Fe** g 1, Bifk ol 4 4~ NT -
M2 A H, O EIFHE ¥ 2 4> Na " B B 5 i &
Y, Gt A2 G s 9 NaFeNT 4 e ok K. i
PR S BE WL 5E , NaFeNT 2y 3 ~6 um Ay 5 (0 5HR &5
f LA UL B R RO R B R A T R
3.2 TERIEBMANMGH

NaFeNT f4r+ & Na,FeC,H,O ,N,,, > T =&
31594, C.H N Hig & &7 54 8.08% .0.67% .
47 V4% T E ML ME 5 3R 9. 02% (1. 75% .
41.93% , BB 5 S MAE A AF , R W FT 79 7 90 o H bR
&Y.

NaFeNT #Y g & {0 5O 70 Hr &5 R a8 2 s
Na .Fe C.ONH & & 5N 3.87%.9.39% .
8.08% .26.94% 47. 14% , SZIAE 4> 3 F7 4. 84% .
13.37% ., 17.32% . 26.72% . 37. 06% , X i} B,
NaFeNT H A & A% ik 19 55 5, fe 3l H A8 XS A & v oo
Rt fre o b, S E A BE & Al — %,
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a. appearance of NaFeNT( x1)
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b. video microscopy of NaFeNT( x1000)
B 1 NaFeNT M 0L A AL 2 305 I8
Fig.1 The picture of NaFeNT
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Fig.2 Energy dispersive spectrum analysis of NaFeNT

4 GB/T6040 —2002 %f NaFeNT jf 17 £1 41 43
M, W& 3 iR, afLAEH,3531, 3479 cm ™' R H,O
4R 35, 1566, 1453, 1434 cm ™' 2 NO, B 4E 3
H7.1332, 1264, 1066, 844, 666 cm ' UMk [ 4k 3h
Mo LSBT AT, A A A TR S A K R R Y
B BE AT
3.3 DSCHBEEAS

DSC 43 Hr H 4 fife e U Yk 710 750 A4 3 30 2 DFA S
2y AL RE AR IR LR I — T EZ S 8. NaFeNT [y
DSC ZrHr B3 an 8l 4 Bros, v LLE 7 5K 35 8 43
TLEE LA, WA A, HOR AR AE — A IR B I, 4 m
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133 °C,I4{H 156 °C, X & NaFeNT i H,O 4> F
JIF 77 A B W B0 . NaFeNT )56 i il g 247 °C,
IR A T 258 °C i 25.22 mW - mg ',
O SRR EA I TR S 8 L B B D OB R, R B A
MG, R NaFeNT £ 247 ~263 CIRELE N k4
T RIZ A B AR RN, AT R R 2 0 R A
NaFeNT (1) DSC it #4 4y fif 1 35, BE I T- LTNR . BNCP
Al LACIIAR J5 2 55 NaFeNT 41 (£ 1) .
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Fig.3 FTIR spectra of NaFeNT
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Fig.4 DSC curve of NaFeNT (10 °C - min™")

5 s JIE Vi YR R A5 VYA A AR 24 i B BE Y Y —
HESH, # GJB5891.20 —2006 ( i 45 24 15 & £
FE 5 s WA, AE T NaFeNT 4 5 s JiE i 45 & o5
5 H A B % 25 (#% GJB5891. 20 — 2006 il & ) 1) %F H:
W1, ATLLE H, NaFeNT [ 5 s 4E ] % fng &
F LTNR,{F BNCP Fl LA,

F 1 NaFeNT JHAH 3 25 5 /) #4450 i 1%
Table 1

primary explosives

The thermal decomposition of NaFeNT and some

testing items NaFeNT BNCP LA LTNR

5 s explosion point/°C 278 362 327 268
peak temperature/°C (DSC) 258 298 336 295
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3.4 EMHNETREN

R 4 R B 2 2 S R VA 24 I A 2 s P il
FAT SR ORI AR o TR 18 R/ INAS AN R il A 12 24
AT B D0 A7 2 s i EL 5% i) A % 2 A O T
FUAS 5 P R W 2 500 1 I A7 2o AR v 0 il 1 e B AR
BE U E 2550 A TS (. #& GJB5891.9 - 2006
CMR P 5 ), 5 NaFeNT 7€ 30 °C 4 4 T ki
120 h, W iR &k 3.58% , YLl NaFeNT [ fiif 0 i 1
2=, A fEit— 2 M3 . # GJB5891.12 —2006( k T.
2y B 7S e MR R ) A AR ) I a2 NaFeNT
FE100 C. %L 40 h A WRE T, R &M H
0.17 mL « g~ Uil NaFeNT [ B2 22 5 1 [T
3.5 BARUEREBERE

53 4% GJB5891. 29 — 2006 44 e £4 Fh g F4 ) o
fE R ) . GJB5891. 30 — 2006 (/T {4 b 25 I & J ) 1%
JERAR ) A GIB5891. 21 — 2006 sk T 24 771 e 5t 24 4 3
TEY M E NaFeNT ff 5 AR b 25 R B, 8
IR4E R 5E M2 BNCP LA FI LTNR (% GJB5891. 29
~2006 .GJB5891.30 — 2006 ,GJB5891.21 —2006 il
) e M R 2 AR 4.6 mm, 25 L%
2, M2 ml %, NaFeNT fy48 #RHE o 0 i & F LA
I LTNR, B4k F BNCP,NaFeNT H. %5 & F BNCP LA
FILTNR, X 5 NaFeNT 455 H & A4 19 A4~ Y s e 44 1)
gER—5

F 2 NaFeNT [PERE S I BRI LTIX 1L
Table 2 Comparison of properties of NaFeNT with some pri-

mary explosives

testing items NaFeNT BNCP LA LTNR
explosion heat/] - g~ 3929 4378 1536 1864
specific volume/mL « g~ 506 487 308 368

1 5550 6233 4070 4900

detonation velocity/m - s~ (1.80)  (1.82) (2,00} (2.60)

Note: The data in the brackets are density.

3.6 B fE

TR RE R PP R R 2h 2 A T R P AN T D 1
RAEFR o 435 4% B GJB5891. 22 — 2006 { Bl b, 13 f /%
BER I ) B G)B5891. 24 — 2006 JBE 48 g B i 10 ) , Il 22
NaFeNT iy 18 7 F1 B #5282, JF 5 H & R % 25 (1%
GJB5891.22 —2006 f1 GJB5891.24 —2006 i ) it
FTICH, W3k 3, 5 B I 50 45 F 2 800 g % ik,
20 mgZj it I A 36 Ko PR A5 0 O 12
A 70°, 3K E 1.23 MPa, 25 & 20 mg, {55 2 4,
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B4 25 k. B3R 3 A UL, NaFeNT f9 4 5 8% B2
17.4 cm & T BNCP LA FiI LTNR, B 5 % 76% |
2T BNCP.LA 1 LTNR,

]R3 NaFeNT JH g i 24 i g e 45 1k

Table 3  Sensitivity properties of NaFeNT and some primary
explosives
testing items NaFeNT ~ BNCP LA LTNR
Hg) /cm 17.4 10.6 4.0 10.3
. 2 o 76 24 64 52
explosion percent” /% (76.76)  (28.20) (72.56)  (48.56)

Note: 1) impact sensitivity (the average of two value in brackets) ;

2) friction sensitivity.

¥t I8 GJB5891.25 — 2006 { G EE R B8 ) | I 52
NaFeNT 9 kIR E . 2454 20 mg,2 cm Bf NaFeNT
W KM ERE N 76% . F2 I GJB5891.27 —2006( #
KAEEEE RIS Y , T F NaFeNT [y i B 8k BE | 3 Hi J% BiF
I S IEAR, AR BB 1.0 mm 45 0.22 wF, 5
BX LB 120 kQ, FEHHLE 7.0 KV, R 24t 25 mg, ik
B30 % ,0% %ok Sk, ARTEIRE 1.0 mm, ML %5
0.22 wF,EBIEHFH 120 kQ,F MR 7.0 kV, YK 2y
25 mg, I 30 & ,0% K K., BiR&EREH,
NaFeNT [ K He Jek B2 3 v g i v Ja e 5 i gk

4 &£ it

(1) LA FeCl, F1 NaNT  J5ik}b, & pf g 42 245 1Y
(5-fiEBLpgme) - —JK G BR1L B (NaFeNT) , 7 WL 4
BRI R, 159 68% , NaFeNT Z5# b A & 4 )& oc
RGP BRI B ROK By A B

(2) NaFeNT py2¢ &M BT ,100 °C /i 4E 40 h/
HAORE FHARH 0.17 mL - g™', MR HEA Ff
HE— W% ,30 °C/120 h ZFF TR 3.58%

(3) DSC i #Augii B 258 °C,5 s 4 fiff 1 4% A 5t
N 278 °C. M HR MR AN H A5 o 3929 ) - g7
5550 m - s ' #1506 mL - g™, ¥ & T LA Fl LTNR,

(4) NaFeNT iy #if 5 & B K T BNCP LA 1
LTNR, B8 #82J8% B = F BNCP LA 1 LTNR,2 cm K}k
SRR Ry 76 % i A SRR R Al R
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Synthesis and Performances of Green Primary Explosive Sodium Tetra (5-nitrotetrazolate) Diaquate Ferrate (II)

ZHU Ya-hong, SHENG Di-lun, WANG Yan-lan, CHEN Li-kui, YANG Bin, PU Yan-li
( Shaanxi Applied Physics-Chemistry Research Institute, Xi'an 710061, China)

Abstract. Sodium tetra(5-nitrotetrazolate) diaquate ferrate( I ) (NaFeNT) was synthesized from sodium 5-nitrotetrazolate ferrous
chloride with temperature 98 —100 °C and circumfluence time 3 h. The color of crystal is orange. The structure was characterized
by elemental analysis,scanning electron microscopy, energy dispersive spectrometry, and Fourier transform infrared. The thermal
properties ( DSC,explosive temperature) , stability properties ( hygroscopicity, vacuum stability) , explosive properties (‘explosion
heat, specific volume, detonation velocity, impact, friction, flame, electrostatic spark sensitivity) and wastewater treatment
method were studied. The results show that the thermal decomposition peak of NaFeNT is 258 °C and 5 s explosive temperature is
278 °C. The hygroscopicity capacity is 3.58% under 30 °C/120 h and decomposition gas capacity is0.17 mL - g ' under 100 °C/
40 h/vacuum. Explosion heat, detonation velocity and specific volume are 3929 J - g™, 5550 m - s ', 506 mL - g~', respectively.
NaFeNT is insensitive to impact, electrostatic spark and sensitive to friction. Its flame sensitivity is 76% with 2 cm.

Key words: organic chemistry; primary explosive; sodium tetra (5-nitrotetrazolate) diaquate ferrate (NaFeNT) ; green; synthesis;
performance
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