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Scheme 1 Molecular structure of GUNTO

2 RBHH

2.1 RKF SN

W7 NTO, B iil,99.9% 5 k3 IR 6 B2 £, # 3
ARLT0TA A K. 28% L 22st .

%% . 5 E Elementar /A &) Vario EL I & A #HlLJC
K AL; 92 E Nicolet /A /] Nexus870 #l f# L nf- 75
2l AT AL 2 E WATERS /A | SYNAPT Q-TOF
JE AR, B IR CESTIRD) 5 Hi -1 Bruker 22 7] AV500 Y
( 500MHz ) 8 3 4% % 2L P e 1% A ; 78[5 Bruker 24
i) SMART APEX I CCD [y [5 5 fy X-5F & A5 554 ; 7
Netzsch 73 ] 204 HP 7 22 7% 3 1 5 #4040 ; WL-1 Y
T A, WM-T RIS R R A3 B IR 5 AR
At

www. energetic-materials. org. cn



3-filHE-1,2 ,4-= -5 - oK IR #h 1 5 A5 R AE

193

A WRS-1B B S
2.2 ZIHFE
2.2.1 ARAESRE
— 8 NTO 5 S F8 AL B AE K3 W rh A b il
MEAE S NTO gl Eh, 4k 25 m) B N i Hh 0 bk 2 i 25
E&i‘ﬁk/ﬁ(ﬁ AT 53 i SO, 45 3 H AR &9, SO it
28 I, Scheme 2,

NH2
NHZCNHCNHjCI

L% L%

Scheme 2

Oy B &K I AE] NTO 9 7K ¥ 3 B2 1 il
#% ANTO, T 5 bk 3 Jig 2 /% £h 8 17 B 1 58 e )2 vy 15 21
Atk &9, B ket WL Scheme 3,

N N .
| 0+ NHy-HO —= || 0 NH; - H,0
ON/LN>= 3 Hy ON)\N>= 4 - Hy

HO
|| I

J\ >=o e - Hy0 NHZCNHCNH; HOL { )\ >:o] )C)K

Scheme 3

2.2.2 —5iEAH GUNTO

BEFET K 26.0 g(0.2 mol)NTO it A% 150 g
A TR Z 30 ~ 40 °C i A AL B K I R
(8.2 g,0.2 mol S AL T 50 g /K), i hn5g &,
PR SN 0.5 by P ) 527 H 18 i bk 6 Jhk £ 18R 6 7K
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B 2 2 ~5 °C, b ik, B DF T vk bk vk T8, PR &
BRG], 13 B ARE & W o B A BHIR B A 35.0 g,
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2.2.3 £%EAH GUNTO
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4,30 ~35 °C, i 28% % 7k 25.5 g(0.4 mol) , [d] |
efE, 1% ANTO33.3 g, % 96.2% .,
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KW (27.8 g ,0.2 mol JREENRERRRELE T 175 g
K, THEZE 60 ~65 C, iR M 1.5 hy J &4
RV FEIRZE 2 ~5 °C, il i, UEUF 2 5 UKok ik
Ve M A LB KR L, A B ARG o B s
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Fig.1 IR spectrum of GUNTO
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GUNTO #ML R B e R ik, 5 i T H
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Table 1 Comparison of nitrogen content and density for

GUNTO and other amine salts of NTO

amine salts  molecular formula nitrogen  density 5 Ref.
/% /g - cm

GUNTO C,HyN,O, 48.27 1.72

ANTO C,H,N, 0, 42.39 1.65 [5,6]

CHZNTO  CyH, N, O; 47.02 1.65 [5,6]

HANTO C,HN, O, 42.94 1.89 (8]

DMANTO" C,HgN;O, 39.99 1.45 [11]

AGNTO?  CyHgN,O, 54.88 1.70 [12]

Note: 1) Dimethylamine salt of NTO; 2) Aminoguanidinium salt of NTO.

K M 2 A L (DSC) FIE 28 2@ P (VST) 4y
Hr GUNTO Ayfigase . M5 THREE 10 °C - min™
DSC Mg ani&l 5 fizn , o WL, 78 232.1 °CF —N e 4
W ,236.8 °C g2 fift i R0

% W GJB772A —=1997 J5 i 501. 21" 3k T
GUNTO Wy E= 4 M, 5 H A NTO Jieh 19 #5251
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(1R AL S5 3 5 A, o o J B A KR M SR R P VR R HL N
JRE 82 5% J3E 9% A MR R 43 5 2 IR GIB772A -1997 Jr i
601.1.601.2.602. 1" W45, 4545 &~ GUNTO #4
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temperature / °C
B 5 GUNTO (¥ DSC £ (10 °C - min™")
Fig.5 DSC curve of GUNTO at 10 °C - min™

T2 NTO Ko HJiz £h ity Pk i A
Table 2 The thermal properties and sensitivities of NTO and

its amine salts

material | DSC peak VSTV impact Hso friction
temperatures/°C  /mL - g™ sensitivity/% /cm sensitivity/ %

NTO 16 102.3 8

GUNTO 232.1,236.8 0.18 0 >125.8 0

ANTO  124.2,141.2, 0.117%7 0 >125.8 0
191.2, 265.5"!

ENTO  251.4[%] 0.09"%

HANTO 187.5, 262.111 0.39[%]

HNTO  200.9!" 0.056!"* 68 44.7 20

CHZNTO 96.3, 192.8%

Note: 1)at 100 °C,48h.

LAl iy GUNTO @ik # B (1.72 g - cm™)
FISR JH Gaussian 09 i /# B3LYP/6-31G Jrik' " 155
A LR R (=347.35 k) - mol ™) 12 /i Kamlet 24
A GUNTO 833 % 6683.49 m - s JRE
#119.27 GPa,
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(2) EITCEGHT LLIMEIE AZHE LR | 3
X-5f 28 o 5 10 5 45 T B v GUNTO 45 0 #E4T T =140,
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(H,NCONHC(NH,)NH;) (C,N,O,H™) , & & 2k i
KPR 232,165,

(3) XF GUNTO Yy #A Pk gE 2% B F 47 1 s, JF
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Synthesis and Characterization of Guanylurea Salt of 3-Nitro-1,2 ,4-triazol-5-one

HUANG Xin-ping, CHANG Pei, WANG Bo-zhou, CHEN Zhi-qun, LAl Wei-peng, Bl Fu-giang

(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: To reduce the acidity of 3-nitro-1,2 ,4-triazol-5-one(NTO) ,a new energetic ionic compound guanylurea salt of 3-nitro-
1,2 ,4-triazol-5-one( GUNTO) was designed and synthesized by two methods of a pot method and distribution method using gua-
nylurea hydrochloride and NTO as starting material with total of yields over 85% . Its structure was characterized by IR, NMR, MS,
elemental analysis and X-ray single crystal diffraction. The physiochemical properties and detonation parameters of GUNTO were
studied. Results show that by the real density of 1.72 g - cm™ and the calculated enthalpy of formation of —347.35 kJ - mol™ | the
theoretical detonation velocity and detonation pressure predicted by the Kamlet formulas are 6683.49 m - s™' and 19.27 GPa,
respectively. The mechanical sensitivities are determined as: the impact sensitivity is 0% , friction sensitivity is 0% and characteris-
tic drop height of impact sensitivity H,, is more than 125.8 cm. The peak temperature of DSC curve at 10 °C - min™' is 236.8 °C.
In comparison with other amine salts of NTO, GUNTO has higher nitrogen content, better thermal stability and lower sensitivity.
Key words: organic chemistry; guanylurea salt of 3-nitro-1,2,4-triazol-5-one; 3-nitro-1,2 ,4-triazol-5-one (GUNTO) ; synthesis;
characterization

CLC number: TJ)55; 062

Document code: A DOI: 10.3969/j.issn.1006-9941.2014.02.013

Chinese Journal of Energetic Materials, Vol.22, No.2, 2014 (192-196) A fe A

www. energetic-materials. org. cn



