EI 1§ i HA T ISSN 1006-9941
FR 3% HE T CODEN HACAFQ

CHINESE JOURNAL OF ENERGETIC MATERIALS

\ // /T:).r;'«'/t’/’ ":: } “
Synthesis and Thermal Stability of 4-Azido-2, 2, 6, 6-tetranitroadamantane S 4/// /f 94 078

) - , [t

4- B RAE-2,2,6, 6-m9 5 R AR 6 &R 55 As Mt S/ // / f/‘
| [/
N / A
4 [

5
~ o~
o~ ,
N
5

BT & B PRI A RS AR L T

24024 0) 7
$FEo8E




TSR0 BT

g 2 {300 5
* RCCSE F E i Z R EFI =
*

A E R S| SCEIR SRR EA T CHINESE JOURNAL OF ENERGETIC MATERIALS
EI.SCOPUS.CA.CSA.AJ.JST K FHITI

B & & og 'k ® 7 020& 7H 2508

Bl MBEIEMENSRSEE TR (s

%ﬁ%ﬁ%%m*@ﬁ%ﬂ%ﬁ%i%g*ﬁﬂg}%mﬁ* .................................................................................... i/{é}a (588)

o Bl &SR

TEMRE 4 B R GV VE T HIAE* «eereeererere et Iz, LR, AFA, KA, B W (591)
R A B B 2 U T W LIS H TR S A FRITFGE* verververveereeneeneessesese it nte et sne e

........................................................................... T, M, Frk, FE& B R, REE, BEE (597)
4-%%%-2,2,6,6-@ﬁﬁ%$ﬂ”%ﬂgébjﬁ5ﬂ%§i‘ﬁ* ................................................... 3’%%73&, % ,&%, 7 Z  (603)

— PP B R 3 e R A DL MR & L PR R, B #F, BRI, T T, R, FAE REF (609)

L1 K 50 MOFLSr,(DTDA) (H,0), 1 Kl 8 SPERE™ oeeeeeeereeeeeeenes Ram, fToal, 2EA, £RE, K B (618)
5,6- S AETE N[ 3, 4-b ML -4, 7- ALY (DAFPO) B A B L5 M L FEHE* «ovvvvvmmmnreeeeeremiiii e
................................................................................................... X T, EEL, 5L, R 4, TMMA (625)
3,3/ RU(2-R R -1, 3, 4-WE W -4- 08 ) -5 51,2, 4-WE e K HL S BB B T R A B SRR - oeee e
....................................................................................... Bk, ARAHE, R4, WrE, 3 EAR, REL  (632)
5,5 - & Mk-4, 4T AE-3, 3011, 2, 4- s S BUREICER (TAGAT) B A A SS A LB RAERE S oooeeeeeeermeeesmeeeenees
........................................................................................................................ ARk, B, Hath (638)
6- F -2 R k-5 -l B -HE WE -4 (3H) A (AMNP) B33 I8 L SR GE R B RE ™ wooveeeeememeeeeeeeee WOF, ik, KRAER (644)
A eI R (3-8 B2, 2-X0 (B B ) I ) T RTE ( 2 J G HERE® weeeveveeereneesnneennteeniieenite e

........................................................................... REE, ABR, NEH, 5485, 5 &, 225, 2%  (650)



A S B T

RCCSE FE &/ F AEF =D

o E R 25 SOEIR SRR EA T CHINESE JOURNAL OF ENERGETIC MATERIALS
EI.SCOPUS.CA.CSA.AJ.JST L FEIT

= Ry @ og k@7 20205 78 258

ZH3E3,3,7,7-P0( = 3L)-2,4,6, 8-DU B Ze SUFR[3.3.0 S B A G HERE S evvrerereremmmmmm i
................................................................................................ WMEE, x| #E,ERL, BTFE, AER (657)
A5 HET,2,3- =M [ 4, 5 RN If[ 3, 4-b | A WE-6- S AL B4 LB PEAE o verevemnreremm e
....................................................................................... AT, HEE, % A, E M, E MR, T4 (664)
e S At R € N RS iR B S T R RARH, B W, Bakeg, B AR, LA (670)
1,2-X0(5, 5" - R E-1, 3, 4-H8 —8-2-) ZBE (A B PERE S woereereeeemreeneeee LR, P, §—H, TRE (678)
TR S il P 5 2L 25 201 AZDINAZ [ A FE (B ) weveeeeeeeeeeememeeeseteeeseneeeseeeesesseeeeeseseseneeeenas
........................................................................... BEAL RER, KRR, % A, EAE, KEE, THE  (685)
2.4,6- =N EE-3, 5- TR EY UM BN FT 255 e W EF, N E2A, AAR (690)

v ZRIB

IR AL 5 BEAL 5 ) B SR RE T TEHE S ovvveeeemememmmmineeeeeeeeees F, 8 N, Baaik, FEE, EFH, AR (695)
T L 5 BE AL A 2] 45 7 IR GE T JTE - veevveenneeeneeenseeeseeenie et e IEM, A R4, HAW, AEE, HBiE (707)

R (R
%% (R —) 5 4 9 (A )

HTIEARSEH: CN 51-1489/TK % 1993 % m 3% A4 ¥ 130 ¥zh+en % P 3% ¥20.00 % 700 ¥ 19 % 2020-07



CHINESE JOURNAL OF

ENERGETIC MATERIALS

CONTENTS

Vol:28G :cNo:Z ;¢ 25 July 552020

Monthly

587

588

591

597

603

609

618

625

632

638

644

650

Invited Issue on Synthesis and Properties of Novel Energetic Materials

Energetic Express

Prospective

WANG Bo-zhou

Preparation and Property

WANG Peng-cheng, JIANG Zhen-ming, ZHOU Xin-li,
LIN Qiu-han, LU Ming

DING Ke-wei, LI Tao-gi, XU Hong-guang, BU Jian-hua,
YANG bin, ZHENG Wei-jun, GE Zhong-xue

CAIl Rong-bin, ZHANG Jian, LUO Jun

SHI Qing-rong, SU Hui, LI Ya-giong, DING Ning,
ZHAO Chao-feng, LI Sheng-hua, PANG Si-ping

ZHOU Jin-yang, HE Liu, WANG Ting-wei,
ZHU Shun-guan, ZHANG Qi

LIU Ning, DUAN Bing-hui, LU Xian-ming, ZHANG Qian,

WANG Bo-zhou

LIAO Si-cheng, DENG Mu-cong, SONG Si-wei,
JIN Yun-he, LIU Tian-lin, ZHANG Qing-hua

XUE Yu-bing, CHENG Guang-bin, YANG Hong-wei

HU Yong, YANG Jun-ging, ZHANG Jian-guo

ZHAO Bao-dong, JIN Guo-liang, LIU Ya-jing,
GAO Fu-lei, CHEN Bin, WANG Ying-lei, GE Zhong-xue

Synthetic Strategies for New High Energy Density Materials Based on
High Energetic Explosophoric Groups™

Effect of Hydrogen Bonding in Pentazole Nonmetallic Salts™

Generation of Metal-doped Nitrogen Clusters with High Nitrogen
Content by Liquid Nitrogen Cooling-laser Ablation*

Synthesis and Thermal Stability of

4-Azido-2,2,6,6-tetranitroadamantane”™

Synthesis and Properties of a Heat-resistant Biligand Energetic

Metal-organic Framework Material*

Preparation and Properties of Red Pyrotechnic Colorant MOF
[Sr,(DTDA)(H,0),],”

Synthesis, Structure and Properties of 5,6-Diaminofurazano(3,4-b |

pyrazine-4,7-dioxide”

Synthesis and Properties of 3,3’-Bis(2-nitroamino-1,3,4-oxadia-

zol-4-yl)-5,5'-linked-1,2,4-oxadiazole and Its Energetic Salts™

Crystal Structure and Detonation Performance of 5,5’-Diamino-
4,4’'-dinitroamino-3,3’-bi-1,2,4-triazole Triaminoguanidinium Salt

(TAGAT)*

Synthesis, Crystal Structure and Properties of 2-Azido-6-methyl-5-
nitro-pyrimidin-4(3H)-one(AMNP)*

Synthesis and Properties of Energetic Plasticizer Bis (3-azido-2,2-bis

(azidomethyl) propyl) malonate®



CHINESE JOURNAL OF
ENERGETIC MATERIALS  Monthly

CONTENTS - “vol 28 - No.7 .- 25 July - 2020

657 YANG Tong-tong, LIU Yang, HOU Xiao-wen, Synthesis and Properties of Polynitro 3,3,7,7-Tetra(trifluoromethyl)-
MENG Zi-hui, XU Zhi-bin 2,4,6,8-tetraazabicyclo [ 3.3.0]octane™

664 Ll Ya-nan, HU Jian-jian, CHEN Tao, WANG Bin, Synthesis and Properties of 4-Amino-1,2,3-triazolo[ 4,5-e |furazano
CHANG Pei, WANG Bo-zhou [3.4-b}pyrazine 6-oxide

670 ZHANG Zhen-qi, MA Qing, LU Huan-chang, Stability of Oxadiazole Nitramide Compounds in Water and Its
LIAO Long-yu, FAN Gui-juan Hydrolysis Mechanism™

678 MA Ying-jie, LU Yan-hua, CAO Yi-lin, HE Jin-xuan Synthesis and Properties of 1,2-Bis(5,5’-dinitramino-1, 3, 4-oxadia-

zol-2-)ethane™

685 JIA Si-yuan, ZHANG Hai-hao, ZHANG Jia-rong, A Melt-cast Explosive 3-Azido-1, 3-dinitroazetidine (AzDNAZ) with
LIU Qian. LUAN Jie-yu, Bl Fu-giang, WANG Bo-zhou Gem-azidonitro of Novel Energetic Group: Synthesis and Performance”™

690 YANG Lei, LIU Yu-cun, JING Su-ming Kinetics of Thermal Decomposition of 2,4,6-Trinitro-3,5-Difluorophenol”
Reviews

695 LUO Yi-fen, XIAO Chuan, Bl Fu-giang, LI Xiang-zhi, Review on Energetic Compounds Based on Bipyrazoles: Synthesis and
WANG Zijun, WANG Bo-zhou Property™

707 WANG Guo-dong, LIU Yu-cun, JING Su-ming, Review on Preparation of Boron-based Energetic Compounds

LIU Guo-ging, HAN Rui-lian



Graphical Abstract

Effect of Hydrogen Bonding in Pentazole Nonmetallic Salts

WANG Peng-cheng, JIANG Zhen-ming, ZHOU Xin-li, LIN Qiu-han,
LU Ming
Chinese Journal of Energetic Materials (Hanneng Cailiao),

2020,28(7):591-596
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Based on the analysis of hydrogen bond length, strength,
number, and N—N bond length in non-metal salts of N~ an-
ion, the thermal decomposition temperature is used as the
basis for determining the stability. N~ anion is easy to form
two major types of hydrogen bonds,N—H---N and O—H---N,
with electropositive fragments. One of the key factors im-
proving stability is maintaining good structural symmetry af-
ter being subjected to hydrogen bonding, the other is form-

ing planar layered graphene-like structures through hydro-

Generation of Metal-doped Nitrogen Clusters with High
Nitrogen Content by Liquid Nitrogen Cooling-laser Ablation

DING Ke-wei, LI Tao-qi, XU Hong-guang, BU Jian-hua, YANG bin,
ZHENG Wei-jun, GE Zhong-xue
Chinese Journal of Energetic Materials (Hanneng Cailiao),

2020,28(7):597-602

gen bonding.
laser ablation liquid nitrogen laser ablation
ion source [ ion source I

cooling

The conventional laser ablation ion source was improved
by adding liquid nitrogen cooling and its effect on generat-
ing metal doped nitrogen clusters with high nitrogen con-

tent was studied.
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11 Graphical Abstract
Synthesis and Thermal Stability of
4-Azido-2,2,6,6-tetranitroadamantane
O,N
0 2 N,
0 OH N 1) OHNH,HCI, NaOAc
E{00C 1) MsCl, EtN EtOH, RT o
+ (HCHO, - :
(HCHO 2) NaN,, DMF 2)N,O, urea, Na,SO,
EtO0C DCM, reflux NO,
0 NO,

CAl Rong-bin, ZHANG Jian, LUO Jun
Chinese Journal of Energetic Materials (Hanneng Cailiao),

2020,28(7):603-608

@ 9.8% total yield for 8 steps
@ High thermal stability (onset T,..=219 C)

dec.

A high thermal stable and cage-like energetic compound
4-azido-2,2,6,6-tetranitroadamantane was synthesized from
diethyl malonate and paraformaldehyde via 8 steps with a

total yield of 9.8%.

Synthesis and Properties of a Heat-resistant Biligand

Energetic Metal-organic Framework Material

SHI Qing-rong, SU Hui, LI Ya-giong, DING Ning, ZHAO Chao-feng,
LI Sheng-hua, PANG Si-ping
Chinese Journal of Energetic Materials (Hanneng Cailiao),

2020,28(7):609-617
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The double ligand E-MOFs was prepared by co-coordina-
tion of the two ligands, and its crystal structure, decomposi-
tion temperature, sensitivity and detonation performances
were tested or predicted. It was proved that the double li-
gand could improve the thermal stability of E-MOFs, and a
new method for preparing heat-resistant energetic materials

was developed.

Preparation and Properties of Red Pyrotechnic Colorant
MOF [Sr,(DTDA) (H,0),],

H 0
e
PR

P LT
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H,DTDA

—

+

Strontium hydroxide octahydrate

ZHOU Jin-yang, HE Liu, WANG Ting-wei, ZHU Shun-guan,
ZHANG Qi
Chinese Journal of Energetic Materials (Hanneng Cailiao),

2020,28(7):618-624
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2D MOFs [Sr,(DTDA)(H,0)q],(1)

AL

MOFs 1
used as colorant in pyrotechnics

A novel two-dimensional energetic MOF [Sr,(DTDA)(H,0),],
(1) with high thermal stability and insensitivity was designed
and synthesized by using the novel mixed ligand of high-ni-
trogen content and carboxylic acid H,DTDA 2, 2'-(3,
3'-azo-bis(1H-1, 2, 4-triazol-5-yl)) diacetic acid and stron-

tium hydroxide octahydrate under hydrothermal condition.
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Graphical Abstract
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Synthesis, Structure and Properties of

5,6-Diaminofurazano[ 3,4-b]pyrazine-4,7-dioxide
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LIU Ning, DUAN Bing-hui, LU Xian-ming, ZHANG Qian,

WANG Bo-zhou

Chinese Journal of Energetic Materials (Hanneng Cailiao),
2020,28(7):625-631
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A novel insensitive energetic material, 5,6-diaminofurazano
[3,4-blpyrazine-4,7-dioxide (DAFPO) was synthesized and
fully characterized. The impact and friction sensitivities
were measured by BAM method. The detonation velocity

and pressure were calculated by EXPLO5 code.

Synthesis and Properties of 3, 3’-Bis (2-nitroamino-1, 3,
4-oxadiazol-4-yl)-5,5'-linked-1,2,4-oxadiazole and Its

Energetic Salts

LIAO Si-cheng, DENG Mu-cong, SONG Si-wei, JIN Yun-he,

LIU Tian-lin, ZHANG Qing-hua

Chinese Journal of Energetic Materials (Hanneng Cailiao),
2020,28(7):632-637
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Guided by the idea of these multicyclic compounds with a
1,2,4-oxadiazole core will have good thermal stability and
high density because of their 3, 5-substitution pattern and
the possibility of achieving a planar conformation. Synthesis
and characterization of new multicyclic oxadiazoles,
3,3'-bis(2-nitroamino-1, 3, 4-oxadiazol-4-yl)-5,5'-linked-1, 2,

4-oxadiazole (BNOBO).

Crystal Structure and Detonation Performance of
5,5'-Diamino-4,4’-dinitroamino-3, 3’-bi-1,2, 4-triazole

Triaminoguanidinium Salt (TAGAT)

XUE Yu-bing, CHENG Guang-bin, YANG Hong-wei
Chinese Journal of Energetic Materials (Hanneng Cailiao),

2020,28(7):638-643

High Energy High Energy
Sensitive :Gsenzgtive
ore Gas
L

A new energetic ionic salt of 5,5'-diamino-4,4'-dinitroami-
no-3,3’-bi-1,2,4-triazole triaminoguanidinium salt (TAGAT)
was obtained through a three-step synthesis with its crystal
structure fully characterized by X-ray diffraction analysis.
The thermal behaviors and detonation properties were in-
vestigated. TAGAT exhibits excellent gas-generating capabil-
ity, average venting rate and good detonation performances,
making it a potential gas generating compound and a prom-

ising candidate of insensitive energetic material.
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v Graphical Abstract
Synthesis, Crystal Structure and Properties of
2-Azido-6-methyl-5-nitro-pyrimidin-4(3H)-one(AMNP)
""""""""" 1 .
ﬁ ‘V .

Con. H,S0,, HNO,

65-70 C

HU Yong, YANG Jun-qing, ZHANG Jian-guo
Chinese Journal of Energetic Materials (Hanneng Cailiao),

2020,28(7):644-649

AMNP

Yield up to 75%
1S=10 J, FS>360 J
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2-Azido-6-methyl-5-nitro-pyrimidin-4(3H)-one was synthe-
sized via cyclization and nitration reactions by using 5-ami-
no-1H-tetrazole and ethyl acetoacetate as raw material. Its
structure was confirmed by elemental analysis, X-ray analy-
sis and ""C NMR. lts thermal stability and decomposition
process were investigated by TG and DSC method.

Synthesis and Properties of Energetic Plasticizer

Bis (3-azido-2,2-bis (azidomethyl) propyl) malonate

Low T,

Low viscosity Ny
Low sensitivity

Notable plasticizing effect on GAP

ZHAO Bao-dong, JIN Guo-liang, LIU Ya-jing, GAO Fu-lei,

CHEN Bin, WANG Ying-lei, GE Zhong-xue

Chinese Journal of Energetic Materials (Hanneng Cailiao),
2020,28(7):650-656

High nitrogen content
High thermal stability
N, High heat of formation

w

® |owering viscosity
® |owering T,

A novel multi-azido energetic plasticizer bis(3-azido-2,2-bis
(azidomethyl) propyl) malonate was designed and synthe-
sized. As the DSC results shown, BAAMPM has a rather low
glass transition temperature (=58.3 °C) and good thermal sta-
bility as well as low mechanical sensitivities. Moreover, the
viscosity and glass transition temperature of BAAMPM/GAP
mixtures are considerably lower than that of GAP, showing
that BAAMPM has notable plasticizing effect on GAP.

Chinese Journal of Energetic Materials, Vol.28, No.7, 2020 (I-VIII)
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Graphical Abstract Vv

Synthesis and Properties of Polynitro 3,3,7,7-Tetra(trifluo-
romethyl)-2,4,6, 8-tetraazabicyclo [3.3.0]octane

FC CF, FC CF

NHz H% H
)<NHZ o H fuming nitriacid
NS T~ ————
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H7§<NH
2
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ON.
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P.0; P <

Pl

YANG Tong-tong, LIU Yang, HOU Xiao-wen, MENG Zi-hui, Three polynitro 3,3,7,7-tetra (trifluoromethyl) -2,4,6, 8-tet-

XU Zhi-bin raazabicyclo [3.3.0] octanes were prepared and fully char-
Chinese Journal of Energetic Materials (Hanneng Cailiao),

2020,28(7):657-663

acterized. All compounds show good detonation perfor-

mance and low mechanical sensitivity.

Synthesis and Properties of 4-Amino-1,2, 3-triazolo[4, 5-¢]

furazano[ 3,4-b]pyrazine 6-oxide

Cl NHy( NH(aq) = “(CF.C0)0 ,N
o N 0
CHCN

DAFP TFPO
NN XN
CHINOH I I N g _lSH, I I N0
N N/ \N
N
GHN |
NH,
TTFPO ATFPO

A novel high energy density material, 4-amino-1,2,3-triazolo
[4, 5-elfurazanol3, 4-b]pyrazine 6-oxide(ATFPO), was de-
signed and synthesized by the reactions of substitution, nitri-
neutralization and N-amination. The

Ll Ya-nan, HU Jian-jian, CHEN Tao, WANG Bin, CHANG Pei, fication-cyclization,

WANG Bo-zhou

Chinese Journal of Energetic Materials (Hanneng Cailiao),

2020,28(7):664-669

thermal stability of ATFPO was tested by differential scan-
ning calorimetry(DSC) method. The detonation properties of
ATFPO were predicted.

CHINESE JOURNAL OF ENERGETIC MATERIALS
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VI Graphical Abstract
Stability of Oxadiazole Nitramide Compounds in Water
and Its Hydrolysis Mechanism
. . B N |
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ZHANG Zhen-qi, MA Qing, LU Huan-chang, LIAO Long-yu,
FAN Gui-juan
Chinese Journal of Energetic Materials (Hanneng Cailiao),

2020,28(7):670-677
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Through the theoretical calculation of NBO charge distribu-
tion and LUMO orbital distribution of oxadiazole nitramide
compounds and the experimental verification of the hydro-
lysis reaction, the mechanism and internal rule of the hydro-
lysis reaction of oxadiazole nitramide compounds were re-

vealed.

Synthesis and Properties of 1, 2-Bis(5, 5’-dinitramino-1, 3,

4-oxadiazol-2-) ethane
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-N NO
BICN I(H003 100%HNO; 40 N N2

HN /lk Jj\ NH, N, * ’L >"NH; N, L >*N

N~ eReN CzHy O NZ Scpi0” H

‘ BNOE

0w 1104 eyt 2086 'C~a _— :50

i
2 10 1S3 . 0] 665 -4 o
2 150 = 70 16 =
o S omst T 2 60 L-18 &
< ’ LIMB. T 7! b= 1 2
2001 .ﬂz T_s:1w = 7 50] %0 g

2501w 40 22

304 L-24

0 0 50 100 150 200 250 300 350

Reaction coordinate

MA Ying-jie, LU Yan-hua, CAO Yi-lin, HE Jin-xuan
Chinese Journal of Energetic Materials (Hanneng Cailiao),
2020,28(7):678-684

temperature / °C

A new energetic compound of 1,2-bis(5,5'-dinitramino-1,3,
4-oxadiazol-2-)ethane was obtained through a three-step re-
action. The mechanism of cyclization reaction was studied
by quantum chemical calculation method. The thermal be-

haviors and detonation properties were investigated.
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Graphical Abstract Vil
A Melt-cast Explosive 3-Azido-1, 3-dinitroazetidine (AzD-
NAZ) with Gem-azidonitro of Novel Energetic Group: Syn-
thesis and Performance
0
ON OH ON_ N, O,N_ N3 i O,N_ N3
NaoNaOH S HNOy S RO S
NHC KofFe(CNls N N"HNOZ™ o, N
Bu-t Bu-t Bu-t NO,
1 2 (AzDNAZ)

JIA Si-yuan, ZHANG Hai-hao, ZHANG Jia-rong, LIU Qian,

LUAN Jie-yu, Bl Fu-giang, WANG Bo-zhou

Chinese Journal of Energetic Materials (Hanneng Cailiao),
2020,28(7):685-689

Using (1-tert-butyl-3-nitroazetidin-3-yl)methanol as starting
material, a melt-cast explosive of 3-azido-1,3-dinitroazeti-
dine (AzDNAZ ) with novel gem-azidonitro energetic group
was obtained through an improved azidation-salinization-ni-
tration strategy. Structures of the intermediates and AzD-
NAZ were characterized. One of the intermediates, 1-tert-
butyl -3 -azido - 3 - nitro - azetidinium nitrate (compound 2),
was obtained for the first time with the single crystal deter-
mined by X -ray single crystal diffraction. Performance of
AzDNAZ was studied using DSC-TG and quantum chemi-

cal calculations.

Kinetics of Thermal Decomposition of 2,4, 6-Trinitro-3,5-

Difluorophenol

500 2
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YANG Lei, LIU Yu-cun, JING Su-ming
Chinese Journal of Energetic Materials (Hanneng Cailiao),
2020,28(7):690-694

350 400 450 500 550 600
TIK

The thermal decomposition kinetics of 2,4,6-trinitro-3,5-
difluorophenol was studied by TG-DTA method. The pre-ex-
poential factor and apparent activation energy were calcu-
lated, and the related thermodynamic parameters were ob-

tained.
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Review on Energetic Compounds Based on Bipyrazoles:

Synthesis and Property

LUO Yi-fen, XIAO Chuan, Bl Fu-giang, LI Xiang-zhi, WANG Zi-jun,
WANG Bo-zhou

Chinese Journal of Energetic Materials (Hanneng Cailiao),
2020,28(7):695-706

Advances in the construction of bipyrazole energetic com-
pounds were reviewed. The reported bipyrazole energetic

compounds were divided by different bonding modes.

Review on Preparation of Boron-based Energetic

Compounds

WANG Guo-dong, LIU Yu-cun, JING Su-ming, LIU Guo-qing,
HAN Rui-lian
Chinese Journal of Energetic Materials (Hanneng Cailiao),

2020,28(7):707-716

Five categories of boron-based energetic compounds were
introduced and the research progress was reviewed towards
their structural characteristics, synthesis routes and basic
properties. It can be considered as a new way to improve
the combustion performance of fuel-rich propellants by re-
placing boron particles. As a non-chlorine energetic materi-

al, it can also be explored to replace ammonium perchlorate.
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