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Synthesis and Properties of Diazido Linear Ether Plasticizers

DING Feng, WANG Wei, ZHAO Bao-dong, WANG Ying-lei, GAO Fu-lei, CHEN Bin, LIU Wei-xiao
(Xi"an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: With diethylene glycol (DEG) and triethylene glycol (TEG) as starting materials, novel energetic plasticizers 1,5-diaz-
ido-3-oxopentane (AZDEGDN) and 1, 8-diazido-3, 6-dioxooctane (AZTEGDN) were synthesized via nitration and azidation re-
action. The conditions of azidation reaction were optimized. And the structures were characterized by infrared spectra, magnetic
resonance spectra and element analysis. Results show that the optimal reaction conditions for the synthesis of AZDEGDN are the
molar ratio of sodium azide and DEGDN of 2.7:1, the reaction temperature of 80 °C,and the reaction time of 8 h, under which
the yield of AZDEGDN is 96.4% and the purity is 99.1%.The optimal reaction conditions for the synthesis of AZTEGDN are the
molar ratio of sodium azide and TEGDN of 2.5: 1, the reaction temperature of 75 °C, and the reaction time of 8 h, under which
the yield of AZTEGDN is 96% and the purity is 99.2%. In addition, the enthalpy of formation, the decomposition temperature,
the friction sensitivity and impact sensitivity of AZDEGDN are 912.5 kJ-mol™, 249.3 °C, 0% and 64.6 cm, respectively; while
the main properties of AZTEGDN are 898.1 kJ-mol™, 256.1 °C, 0% and 151.4 cm, respectively. However, both of their glass
transition temperatures are less than =100 °C.
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# XL aads asfb Ak B O Rk g4k $—H £2F K OF KO8 HBAF HBmrm
RAY% Rk MR BRER MRERE ORISR OB K BB ke FEL ERE R®AE F R
BAZ T K TEA FHF F OF OMMHE ARE BRRE ORRETF EZE SAL RHEE AHRGE
HE=A BRL dea Fak Ak TETA LM BEE FRxe HA% HOF MMAK AT 5t
W MARK WEMS WMk WRE HAh & W HEeR BXE AR HEF4A BEF BSF

REHR £ B HES BEHS O BEAAN RGN Ma¥ & %k FEY BEFE Fahk FRYL FEM
FeN FHW F F Fxi F W & B FAL F4E FuAs FEI FiHE OB O 3 Kk
X g Al e w0 & UK AR 3 F MEd XY N A WNEA OWNER SR
FAY FAR EEMK B W ¥ M FxE F FE FRF F—8 FizE LEE ZTH NEA
ZAatE FHE Fom F K BV % OF O RST k4 EERAF RV EKET4 FmE BRXR
etz A A R #FE O HE OB OB L & s kit kX BEKA KRR RER
KOHE 4k FRHE I A B kER BEARE B % wihiEF o w F O kI® R4 EZMR
FMA E R EIHET IEF Z % IR Ik IaE I OE IRLT E R OIVMA ImAE
FR% O EANL OEZFE OEM4AH O OE m EmMd IBE IXE IFE FTAE Ehin IkA IHE
IAEN ETEE AFHE BAE BI4H LA XE¥y ERET EHE KXEE ARF aEwW §4X
HER KR & B F4HE GRE Em s EA%E 3 B8 & B & b FRAE KER
MR MBE BHEE B M BIE B K BEHKR BIE BERSH k4d R P4 P EL
s HIK FEF F OF MaE ALK EBRYW O EPX 9 E BRMK Kk#m Kk £ KEH
ki FE kAR KRAFE KTk KMBA KRMBA KWL kK A KREE KR F KRARLE kaE KRk
kAR K O KA KAEH KEFE Kk KB E KREA RRAE RKREXK KA HRIE HPE
oA AL AMSR A M EA#T A#m k M RRE Kk B HFE

(7% RE A AL ) 4 48 350

ZO—NFE+—H

CHINESE JOURNAL OF ENERGETIC MATERIALS N Xk 2019 % % 27 % %124 (1043-1049)



