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Study on Thermal Decomposition Characteristic of FOX-12 based on Thermal
Analysis with in-situ Observation and Spectroscopic Analysis

SHIOTA Kento™!, IZATO Yu-ichiro'* and MIYAKE Atsumi"'

Abstract: Guanylurea dinitramide which is usually called FOX-12 is typical dinitramide salts. To obtain better understanding of thermal
decomposition characteristic of FOX-12, this paper focused on analysis of initial decomposition of FOX-12 using in situ measurement
with differential scanning calorimetry (DSC) and sample observation or Raman spectrometry for understanding decomposition
characteristic of FOX-12. We conducted Raman spectroscopic analysis and sample observation during thermal analysis at 1 and 8 °C min’..
The experiment results found that thermal behavior of FOX-12 was different by heating rate and formed condensed phase before sharp
exotherm at high heating rate. For DSC/Raman result indicated guanidium nitrate (GN) and cyanuric acid formed during thermal
decomposition of FOX-12. From observation results, GN and cyanuric acid formed with solid phase reaction of initial decomposition.
And the molten GN affects the precipitous exothermal reaction of FOX-12.
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FOX-12 I3k TROBIEAEH Lz, FHEE OB L 2 RAEBHOEL AR T 5720, A T — - b REO
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FIRBE P OMA A BN T 57212, DSC & T~ b ati ORIERNE 21T o7z, T~ Voo iicidn 4 F—# RXN
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% 1 X2 FOX-12 OFIREE D2 % 1 °Cmin! & 8 °C min'! (231} % DSC #iftZ =3, 1°C min! OEHEFIE TIT-o 72
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min! THI 300 T g!, 8°C min! TH 1200 gl &7 7.
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% 2 [XIZ FOX-12 @ 1 °C min" ® DSC JIE BT B 0 fFRE O T2~ FEDNBIMM SN D 180 °C LD HiEI D @R

BN D DTN HREO~ZEL, 190 °C TiE 170 °C & L TE OB EL Enlz. BIRIZOWTIRED KD
% 200°C FEIZBNTHMRIREZ R > T 2. —F THROIRIZ OV TIX 170°C & 200°C TIFZER 5720, FEHETO

FOGHEITL TS Z ENBEZLND.
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% 4 X2 FOX-12 @ DSC JIERHIZRB T DT~ A7 MVB LGN LV T XVERD T~ 2 A7 FLERT. DSC
BICRT D T~ AT MU, TOBBIEN LW FIEEE & ISR HET & B2 55 170°C £, 1, 8°Cmin' @
BIE THAY7Z - 72 190 °C (1 °C min! HIEF)F LT 199 °C (8 °C min HIEHF) % FOX-12 DT~ A7 kL& LTEFIZ
FoRLT-.

190 °C (1 °C min)DFEH2>5 170 °C THLH S 1172 FOX-12 IZHHHAI 72 1320 e (350 B — 27 BBl S TV N &
5, 1°C min! ®FIREHPE TIE FOX-12 1% 190 °C TERIZFMEL TND Z ENghofe. EHIZ, 190 °C (1 °C min ) DFFE
72T < A7 MARKHORETRT OGN & U7 XBO E— 7RI EFE L T D Z b EMISIZ L > TGN &
T ANMBRER L TWDLZ ERBEZHND. VT XNVBITSFROMEAERIZL - T 700cm” OB — 7 2MEEHMIZ 7
b2 ERHEDEN TS, FOX-12 D 190 °C (1 °C min)? 700 cm™! DT~ 237 b3S 7 XUEE & b U CIRR AR
W27 FLTWADNE, V7 XABBEHEMTHAEEA L TWA7207E B 2615, GN DI T =V U LA, EEA
FE FOX-12 OFNENDO I T A, T=F U dbAERLEZEHRIND. &7 XISV TIE, FOX-12 O fRAER
MESNDRFESLVT VBINLDEREEZLND.
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F£7-, 199 °C(8 °C min'")TIL 170 °C D FOX-12 DT~ > A7 FANBREN TS Z &0 D, REIED FOX-12 IELE
LTCWBZENDND. —J5T, £1000, 1050 cm™ (2 170 °C T SN2 o ol 2 ¥ — 7 BB L TWE Z &b,
8 °C min"! DREIZB VT HIHEE Y 7 =V v OEFEKIG TOERNEZ X Lz, O Eh, EOEBEITKIT 5 200 °C
DOIEABDOTERRE L ORIBAERKIL 213 °C IZEREZ BT DR 7 =V U NCHET 2O EHRIND. BlS XY HIKWVE
FETHMZTER LB M & LT FOX-12 & DI K DAERETRZE X 65, 199 °C (8 °C min ) IZH W TiE, 190 °C
(1 °C min) & EiE LTy 7 XARRICHRT % B — 27 BRBZEICEI K72 -2 2 &35, 8 °C min! OFIRAIEIZBIT 5>
T ROVEE DA ACEIA FREF IR & el LT 72N 2 E AR ST,

PUEDOFERE Y, FOX-12 ITRIRMEET & o THRESEEMAZL L, FIEREES ARG AL, /s THERT D
BT =2 NCHKT DIEAAE L ORIAAEMRN RN LA B A R T 2 L3y ote. £, FHEHENEWGAIT,
W7 7 =V e b T XNVBEER L, V7 XUBE AT 2 RI0REE, RICEIENECH R ERTZ LICEE
LTI EREBEZLNT.
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