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Fig. 1 DTA, TGA curves of Octadecylamine
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Table 1. Elementa! analysis of amine and
amine nitrate

lclH|N

Octadecylamine
Found 79.32115. 16, 5.27
Caled. for CanNHg 80.21i14.59, 5.20

Octadecylamine nitrate
Found (1) from amine-HNO, 164, 0812. 25 8.44
(2) from amine-NH,NQ,|57. 02}1 1. 63]10. 86

Cnlcd. for C.gHa:NI‘Ig . HNO; 65. 01(12. 13] 8.43

T IvERBRTORLTAEFORMENER—
BLTWaH, 7IreWBREMALTHZLODS
BHEVR—BLARPo7, AMENHBHL Y 2.4
% bR&EVWZIME, TIVidEAULEICh#ESHh
TWHIrOHRETHSN, HEOHFNEE T 3
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Fig. 3 DTA, TGA curves of amine nitrate
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Table 2. Elementa) analysis of heated amine
nitrates in N,

o+

heating temp. H C N

{®)] @) | &) | (%) | (%)

room temp. 12,48 | 64.85 8.8 14.25
180 12,71 | 64.91 8.19| 14.19
190 13.49 | 70.27 8.07 8.17
200 13.84 ] 71.92 7.43 6. 81
205 14.09 | 77.04 5.63 3.24
210 14.62 | 79.12 4.26 2.00
220 14.72 | 79.36 4.23 1.69

* 0=100—(H+C+N)
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Fig. 4 Composition of amine nitrate heated
in Nz '
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Fig. 5 IR spectra of amine nitrate heated in
N,
Table 3. Wave number of nitro cmpound
(em™)

R—NO; Vas Vs
-C-NO; 1570~ 1500 1370~ 1300
-N-NO. 1630~ 1550 1300~ 1250
-0-NO, 1650~ 1600 1300~ 1250

=t eit (-NO)) oBpsAdibh, Zhbdd 210°C
Tih&E{ %25,

Lizdio TT I VRO AERh CHBLT 5 Dl
= buftdPThH B Thicikyarsslsiz=ta
fEhindbo (-C-NO,), =173y (-N-NO,),
B~ A7 (-O-NO,) L=fio{kidiEroh
%, 2hoo=F uitoRits Table 3 {ZiRL > H

Z oL ORI ves > 1600cm!,
vs < 1300em-! CHEh6H -C-NO.; (L&t <,
= bV ERRBB=ATFATCHS Y,

LdL IR 25 Mfie= b eifoBiRe— 2 3138
BHNBN, TERIMHH» S XHFALFRIZBOh
3, HERERHO—EELT= 5 3 VERITMEgRT
AFNEGLTNWELDLELLRS,

3-4 PIUWMERORSRERKIE

3-2 IZ#BWTC, Fig.2 27 I v -WHRIRAYHDRE
MR L2, ERIHENCERIRTWST L
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Fig. 6 DTA, TGA curves of 10% amine-
NH,NO; mixture
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Table 4. Drop hammer test of NH,NO; con-
tammg amine nitrate

TTemp. ¢C) | 2 40
height (cm) a I

amine
content (‘}/\

20/30|40)50(70(20|30{40|50]| 70

0/6)3/6{2/6] —| —1/6}2/6] < — —
5 —lo/el2/6]316] — —1/6l5/6] —| —
10 ~| —| —lorelossoseere - — —
20 —| — —selosel —{ - — —los6

ITRABB



</

KICBKICET BIEEL= RV ¥ — %, SRR
DRE L RO, AH—FREE I L BRI
TEROWEFBREMAL, BRE—2 0BbhDE
TORM (o) LEEOYFORES ZMEL, Fig.7

IRV

X VRIS OWTIE 5. 3keal/mol,

10% 7 2 UM% 4.6keal/mol, 7 3 > FifgHE
22
o)
o5
20 7 %
ks fo]®) U///
o>
8 //o/
o’
@ 0 -
18 /
o
o/O [
/..oo I-}a 1'2.0
”wr x 1°

O : NH, NOs, o
O : omine nifrate

10% amine- NHuNOs mixture

Fig. 7 logr vs /T

Table 5. Initiating test in a closed tube
DDNP (g) T
\\\\\\\\\\ 20 | 1.6 | L3

additions (%) e o
non | AAA | AAA | XXX

R-NH; 0.05 | AAA [ AAA | XXX
0.1 AANA | AAAN | AXX

1.0 O00 | 000 | xAX

R-NHs*NO;~ 0.05 [ AAA | AAA | XXX

0.1 DAL | AAA | XXX

L0 | OO0 OO0 | xxx

light oil 0.05 | AAA | AAA | XXX
0.1 AANA | AAA | XXX

L0 [ O0O | OO0 |AAD

stearic acid 0.05 | AAA | AAA | XXX
0.1 AAA | AAA |} XXX

L0 | OO0 OO0 | xxx

O : complete explosion,
X : non explosion,
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Fig. 9 DTA curves of amine salts-NH,NO,
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The Effect of the Amine on the Thermal Decomposition of
Ammonium Nitrate

by Y.Hara and H.Osada

The higher fatty amine has been used as the inhibitor of hygroscopicity and

agglomeration in ammonium nitrate.

In this study the effects of the amine on the

thermal decomposition of ammonium nitrate were studied by differential thermal
analysis, thermogravimetric analysis, drop hammer test, and initiating test in a closed
tube. Several results were obtained as follows ;

(1) Ammonia is produced by mixing the amine with ammonium nitrate.

(2) The amine nitrate decomposes at a lower temperature than ammonium

nitrate on heating,
is the dissociation into amine.

The main reaction of the decomposition of the amine nitrate

(3) In the amine nitrate-ammonium nitrate system, amine nitrate decomposes

— 86 —
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at first and then the alkyl group of the amine is oxydyzed by the air or nitric acid
which formed from the thermal dissociation of ammonium nitrate.

(4) The dangerous property when mixing the amine with ammonium nitrate is
the same as that of other organic compounds.

(5) Acctate and hydrochlorate of the amine are similar to the reactivity of the

nitrate in the DTA curves.

(Department of Industrial Chemistry, Kyushu Institute of
Technology, Sensui, Tobata, Kitakyushu, Japan)
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