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2 XIERSY

2.1 KF 5N

IR X4 RURCF 8R 0 5 3 ; DLSB-
TOL/10 RUG TRV ZNRIG R 55 5 P230 AU w3 a0 v A 2 3%
%5 FT-IR 84008 2L 456354 (KBr JE /v ) 5 VarioEL JT
BT ; DRX300 3 BUA% G L PR 15, DSC204 #Y
A BT A (8 E R 9t 7] ), BAM TR 9% e 43 o7 B AV

WA OBURURE AR R SRR AR TEOK TR
IR B AR (98% ) I Phfk KR AN iR — W iR . =
AW BE, ¥R o Hr k.
2.2 ZWHRE

PLSUE U 5 = 3 R E A 4 IR, 7R K 4 S 2R
58] 3,5- "4 3-1,2,4-= 1 (DAT) ,DAT H 4 &
RAL W FEBUR S F] 3,5- T/ 3E-1,2,4- =M (DNT),
I Ja L O REVE R R R 3 Ab 45 8] 1-FF 5E-3 ,5- i 81,
2., 4-=mk (MDNT) , 2 W 7 2= 0L Scheme 1,
2.2.1 3,5-2&H%-1,2,4-= 1 (DAT) & K

FE= ORI 20 g(0.236 mol) W& M#,27.6 g
(0.260 mol) —ERERMEFI 60 mL /K JFhfi+e, el 2
35 CHl KB A5 IR, K R BEAS T T, gk 2k
THE % 48 ~50 °C, SRR R 2 h, OB 5854, A
AR pH {2 10.5 47, [ KRR E S,
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ZET ROV, P Y H B 300 mL 43 5 RZEH, e fid
B AS 3 F A [EAR 22,55 g, 0% 96.5% o 5 P EEAE il
J5,m. p.208 ~210 °C (A"’ : 210 ~212 °C) , B3k
AHEERE R 98% .

NH,
NH N4<
NaOH /A H,S0s
NHZCNHCN + NHpNHp+ 2HOI ——— | N e
H,0 2 N NaNO,
H
NO,
NO, N
N—\< N32003 /< \
7 —_— N
O,N e
02N/<N/N (CH)250s N
H CH3
Scheme 1

"H NMR(DMSO-d, ) ,8: 10. 70(s, TH, NH) ,5.09
(s, 4H, NH,), FT-IR 3% (KBr JEH ) ,v/cm ™" ; 3398,
3315,3118 (—NH, ) ; 3236,1625(>NH)0 It 4 BT
(%) CNGH,, B (S A ) . C 24,24 (24.33),
H 5.05(5.01), N 70.71(70.66) ,

2.2.2 3,5-"F4E-1,2,4-=¥ (DNT) &K

SREIERE T B 4 g(0.0396 mol) DAT 5 147 mL
(0.68 mol - L™") H,SO, ¥ Wi %z 30 mL NaNO,
(26.6 g,0.39 mol ) 7K A, B v ik BE 4 il 78 - 10 ~
=5 °C, i fin st ()40 s oy e ZUAR BE T o, — Mk 2 h Ai A,
SN R R A A, SO AR R AN B AL T o
B A8 THRF 60 °C 5l - Al B R T h s %
HF] 0 ~5 °C, A 13.25 mL(6 mol - L") H,SO, fizfk
M2 g W&, A8 &0 8 I, 13 500 15 P W Ff
0.5 h, i, JEW T 250 mL ZBESY 5 WAL, 16 38 WK b
IMATCIKBRFREE , 12K o T SRR K 58 )5 , 19 BRI (4
2.25 g W% 35.72%

"H NMR (DMSO-d, ) ,8: 13.29(br, TH, NH),
FT-IR 4% (KBr £ H) ,w/cm ™" ; 3351 ( DNH ), 1569,
1389(—NO,) . JLR I (%) C,HN;O, , FHif {H (52
fE): C15.10(15.31), H 0.63(0.79), N 44.03(43.89),
2.2.3 1-FE-3,5-"RE-1,2,4-= 1 (MDNT) & B

TE 100 mL By =HHH A 20 mL B9 20, 4% Bk
KIRWAAR 2. 25 g(0.014 mol ) DNT fin A, JFJe S #1145 H
V1 = R A 3.5 g(0.033 mol) BRERHN , TH
%35 °CRM 1 h, A 5.36 mL(0.057 mol) iz —
H g, #EIRAE 45 ~50 °C, i 5 ho Jhj 58 5 A 30 mL
FEVBIKFR BRI W, FH 40 mL 1% = 420 e 45 793 VR 2 BUR:
TRV, FH BRI ) i TR S 0 TRV W% 2 BB Lk, 75 4w
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FI ST BV WUk TR K, 2 T 2R BBOUE, A 6 A A
1.18 g, it 48.59% , F = G W BEAg il ( LA A i kA by
Jw) ,m.p. 95 ~96 °C(SCHRE ' 95 ~98 °C) 4l
KT 99% .

"H NMR (DMSO-d, ),8: 4. 4755(s, 3H, CH,),
FT-IR J&3% (KBr & ) ,v/cm ™" 2923,1377 (—CH, ),
1511,1321(—NO,) . TLE/SHT(% ) C,H, N, O, , FIiE(E
(SZ I ff): C 20.82(21.11), H 1.75(1.92),
N 40.46(40.40)

3 HRS5WRR

3.1 REEEX DAT &K BN

FELAIK Ry SR AY 3G, WU 5k R W Sy e R D
BEHA B DAT 1 R AR 28 5 647 o R 2 b 5 B 2o 7 v
S R AR PR R B BT AR, R
N E B s R R E AR DT &, R kB
3 I AE 80 ~100 CHE, W JLor Fh k45 o 24
LI B 5 A 30 ~40 CHf, W B [ AE K 5 4 h, i
JEE 3k v 2 8 R TR W A DA T S I B 1 AR T
SR (S 12 A L 1 P S 20 i Dl R = 95
£ 48 ~50 °C,2 h ghn] LR 58 4, HUCRIR & .
3.2 EEAEX DAT R M

SCHRL8 ] DABUR I 5 = 48 18 ik o ke 1 ISR, 28 4
B IS R DAT, JHH EEZE L DAT B, H i A & K H
WCR AR AR o, 38 o S0 R B, R IO I A R EE Y
Rm SRR E IR T DAT iR Bt s, Ha
FERA R . B, A S50 5 2 Sk [9 ] i Oy i O
T 11 ) H et OSSR AL B AR B DAT (R G B
P DAT, 2% 11 89% #2755 96.5% .
3.3 REIBEX DNT &R B0

Hi DAT %] DNT {4 Jz 17 J& F 5 & Ak J2 07, i 22 2L
527 S J) B A A ot AR TR I 3% I B P T R el B T
FEREEMHE R U5 rP & ISR R 0 1R 5 i 7E
0 CAAT I, SN 7= A (1 5 A R AR B oy i, R A9 A8
FHFR W MR R 15 CHE K R A 250K
QAP o PRI, G R AR R g 2 B rh s A
HH B R B B R S, AR R A B SRR AN , B 4T
IRPE e M RN i RS, R 2550 1 B B s A
TR SRR, 45 SN R B A PR . T TR O
FRBLERE R R S B R, AR B AR MRS
g, DR I N 3 B X R IV B G T, AR S S Sk
(10 Wy 05 i B iR BEHE I AE =10 ~ =5 °C, W il A
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50K, NN BORE, BN %4
3.4 MDNT By 48
3.4.1 IE{LiERE

XEA B R S EAT PR AL Rk, 25 R LR 1,
MF T LI, MDNT B % 5 K, 4 sk F 100 °C
HA AR, 5 T8 WAL

&1 MDNT Ay AL 1 fE

Table 1 Physicochemical properties of MDNT
properties results test condition
appearance yellow crystal eyeballing
quality score/% >99 liquid chromatography
p/g - cm™? 2.006 density bottle method

95 ~96

soluble in chloroform and ethyl acetate

melting point/°C melting point apparatus

dissolubility

3.4.2 BESHEM

MDNT FULB# WL AEZG A PEfE " L% 2. &
2 Al A, MDNT % B2 1 T WAE 2y i E S
TNT H$2 T, i % T HMX RDX DL} B #EZ5 .

Fz 2 MDNT 5L WHE 25 M Re Y L4

Table 2 Comparison of the performances of MDNT and several

explosives
explosives p/g-cm™? D/m s Hz) /em
MDNT 2.006 7850 98
HMX 1.902 8917 16.4
RDX 1.816 8712 24.1
TNT 1.663 6856 112
Comp. B 1.726 7888 51
TATB 1.858 7541 =320

Note: 1) D is detonation velociey. 2) The test conditions of impact

sensitivity is drop-weight tear test( DWTT) 5 kg.

3.5 HoMREEH

K DSC X MDNT 85 73 fif Rk 24T 1 L (T
H3#A 15 °C - min™'),DSC WLk ILIE 1, i 1 A0,
HZEAE 90 ~110 °CZ[AI A — >0 FH W B 12 IR R 0 114
B 5,957 “CH2 MDNT [ 5, 5 SCHRAIGE fEARRF 5
M 200 CHFRRIZUR N, 7E 200 ~240 CZ[AJE Bl— 152
R PRI T RA UG 36 2 fp TR T B8, 1 U HG AR 1 P A
Uf o 240 CRUG A5 1Tk il 2 0T [0 B B LA B Xt
MDNT FFA g 22 R4 T AR T35, 75 VB AL 3

16.505 kJ - mol ™', 43kl 112.582 k) - mol ™',

CHINESE JOURNAL OF ENERGETIC MATERIALS

2.0 1
15 95.7
1.0
0.5
0.0 1
_05 4
-1.0

heat flow / mW-mg""

230.2

20 40 60 80 100 120 140 160 180 200 220 240
temperature / °C

1 MDNT iy DSC #i £k
Fig. 1 DSC curve of MDNT

(1) PAXUSUIE 5 = #h B F il ba JsUpt, 2 =280 I
PEAFE] V- -3, 5- A k1,2, 4- = (MDNT) | &
YR 16.75% , i BER T 99% o FIRZL G &3 L0 50t
W ICR TR MDNT B9 25k 47 70 4, 82 7 N
Hsm=9.

(2) rpra ik DNT & aadt R S AR T 20, A% ]
SBEHRBEETE =10 ~ =5 CP B PR S 2 4 PRk AT o

(3) @ af# & DSC(15 °C - min™")  BF5E T
MDNT ) #4735 04, MDNT FE 200 °C Z ij 2 e 2
i, ooy g i oy 230.2 °C

(4) MDNT JREEAR , #5228 1 i, A B
JO7 P T B S 5 K 2 IBE T o

5% 3K -
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Synthesis and Characterization of 1-Methyl-3 ,5-dininitro-1,2 ,4-triazole

YANG Ke-ming, CAO Duan-lin, LI Yong-xiang, WANG Jian-long, WANG Ding
( College of Chemical Engineering and Environment, North University of China, Taiyuan 030051, China)

Abstract: 1-Methyl-3,5-dininitro-1,2,4-triazole (MDNT) was synthesized from hydrazine dihydrochloride and cyanoguanidine
via a three step procedure ( condensation cyclization,diazotization nitration,and methylation). The total yield is 16.75% ,melting
point is 95 =96 °C,and purity is more than 99% for the purified MDNT. The structure of the obtained MDNT was characterized by
"H NMR, IR and elemental analysis. The extraction of 3 ,5-diamino-1,2 ,4-triazole ( DAT) by hot methanol improved DAT's yield
from 89.0% to 96.5%. The thermal decomposition of MDNT proceeds in two stages. The corresponding peak temperature is
95.7 °C and 230.2 °C,and decomposition heat is 16.505 kJ - mol ™' and 112.582 kJ - mol ™', respectively.

Key words: organic chemistry; energetic materials; 1-methyl-3,5-dininitro-1,2 ,4-triazole(MDNT) ; 3,5-diamino-1,2 ,4-triazole( DAT) ;
synthesis
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