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Effect of Evaporation on the Condensed-phase Reaction
Behavior of Ammonium Dinitramide
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ABSTRACT

High energetic materials (HEMs) are chemical substances that possess a large amount of energy for explosives, propellants, and pyrotechnics. Safe
treatment of HEMs requires a deep understanding of its chemical and physical properties. In previous studies, the chemical reaction mechanism has
been clarified by constructing model with gas-phase and condensed-phase reaction. The model is based on chemical reactions without physical
phenomena. The effect of physical phenomena on the chemical reaction behavior has not yet been clarified. The purpose of this study is to analyze the
effect of evaporation on the condensed-phase reaction. The evaporation model was incorporated into the existing condensed phase reaction model.
Ammonium dinitramide (ADN), which is attracting attention as a next-generation propellant, was selected as the target material. The mass loss behavior
of ADN during the condensed-phase reaction process was calculated from the simulation results of the constructed model and compared.  As a result,
it was clarified that evaporation affects the condensed-phase reaction behavior of ADN by variations in the ADN decomposition species over time,

which contributes to the elucidation of the condensed-phase reaction mechanism of ADN.
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LG LTSRS A 1 = X AOEANAREIC 72 5.
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P SN EHR TOEREROFIUCE EE - TW5 9, USBIARTRPER P TORRERL, T BRI L - T,
I EE LR WEA & i U CEERD ZEE080H O Heat flow 2N LT 5 2 LA TREND. BIZIE, ZRFENMHI
ENTVWBEMALMETIZ ADN (I 0O REE — 7 2R, — T, RBEHAEPEITT RSt CIRBAL—2 BNA L
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AEBRTIX, ADN DR OFERHE N T XA =2 OMGE B & Lz, B ORE THRTORER (TG) HE
ATV, ZRRITRR S 2 E a2 RS Uz, EREBAEE OB RER S 2 L TR L2 RERADEE £ &
REZERT 52 LT, HENT A—ZThDHNTOIEH L=V —E, LHERT 4 285 L. BRI
HET 2 HNOs (60 wi%) & NHs (10 wt%) 24/ L7=. HNOs (60 wt%) DO3UEHEIT 40 mg T 4 AW T 30 min fRFF
L, 227 L7= 10 min T E B HE 2 BfS L7z, NHz (10 wt%) OFREHEIL 90 mg C, NHs (2 IEH ISR E 733 < NH;
DORENRED>TLEI OESTZ®, WERMHENS 2min fRFRFL, ZE L7z 1min COERERADEE 2T L=, JE
231213 Rigaku #1388 Thermo Plus2 TG8120 % M\ 7=, BRI~V 7 A4 AFKFHK (100 mL min') CTHEig L7z, 7=, &
BIREILERS2mm, m352mm OT7 VI LA ER L.
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BEAE OEEMEFE SOSE T L ToH D YNU-L2.0 E7 /L N 2.1 THTHELNTZARE T VAR IAA CEBEROKRGLE(LE
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THIRLZBROEE R Z T Iab— gLz, ADN OFIIEETH D 1.675 gem™ BT 5720, HE7)1E4.12X107 Pa
THRIX lem® TE & Lz, BEEOET LV E W THERE Sz EE R0 AR I N20, AN, HNOs, H20, N2 Th - 7=
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WRE L. LEDGEDT, (HRIZESEEESFRE AW THERDEH L HI L.

R H[%] = A—(AN LSO KT E D HE 53 K)) 1)

HE L EERDEE O YHMRFED - D FERICE Y ADN O BEERDEE 285 L. R i3a k< T ADN %
ER L7z, BIEMESER I Rigaku #1:%) Thermo Plus2 TG8120 & H\ 7=, #EHEIX 7.685 mg TIRE 7' v 7' A% 35-300 °C
THIEHE 5°Cmin' & L7z, BBRIZA~Y U AHZAFHES (100mLmin') THEiE L7z, F72, REAIITERZ 52mm, &
I52mm DTN FRAEEH L.
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%1% NH; & HNO; O RL)T OZEFEERE T A —H

BT DFJE SERT [s] WEMEL T A v F — [keal mol!]
NH; (/) — NH;(g) 3.61 493
HNO; () — HNO;(g) 4.85%10° 9.91
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