HRB7Y v ® =

MR X

v hOREHE

R R, PHREE RER—
MREBEE R, RMIEH"

RB7 oo ubEnBEfletsn20ya L RAROMERAEE BA9E LT, HIRBH
ERBAIE LTIHBML MR E R L Tr, fR, HEREE 7 =04 HRRAKED
$HIBRT, TARRBICBWTLAMLMTH IFRELERERT > =0 4(AC) B&ERTS

"6THB,

Btho ACHOREFLH~D L, TNATRIEBHRETHIZLSMGATEY, L
FkERERRELL 2L 3 ARBA~OEROFRERFEATH S,
AFRILEAN AC ORREECTHBBEEMET S L & biZ, AC LBRE L UANKES

BRIZOVTOREZRERMLALOTHS,

.8 B

MRS L 7 229 LML ZRABBOHBRE X
hTwd, ChREEOHIMMEEICE » T, FRE
2HBRERT =L (ATFACLRR) ERTS
NP6THS, PR, Bhko ACHERBIZHBWTLAR
L, &6, FRCERICHLTLRBTHS oL
#<, 1INMERMNLAMOENTVWEY Y L5z
Ene, HEBT e LEIRMICHALLES &
FTOIRAIMILA L e olz, LDL, SORREL
AC KB CRRERMETE CHSZ Lo Fairbrother?
NPGHIZROHA S,

zzaya SRROERHEY® EAMLLT,
R7e=0L (LT AN EMR) E22RREMEL
Io1S3KIC HURERYL & M SICLT, ACHERR,
FOREBEEENT S EXABETH S, RHERR,
B ACHORREHRE, ThANS K ERETS
RicB 5RREEE, BROEL L UCFRBESHRE
ICL>TRELAEGNTHS,

2 B

21 R B
ACRYUBOERT o T=9 4 LHIRRE Y 9 L—
AKE (W h (L HRSERIAR) LoXkiBREREL,
HEUSHRAY Y LOREREROABLUL LD ER
S8 7 H12ASHE

*AHLIBRASRITEH

T804 JLAMTFARXOMAKET 1—1
TEL 093-871-1931 p#f 447

*RAAMMEHRIITR LR

T470-23 S BRResTEM 82
TEL 05697-2-1221

Kdgyd Kayaku, Vol.45, No. 2, 1984

ETF (50CLTF) coBELY, ftii Lty
—n/RBREBRCHEEMLTHE,

2.2 gRBLUAE

BT TERAE (DTA) sruesmime (T
G) i, AL AWM 3 7 o RB[XHS L CTER
HMAWWE R~ 1 Rz, REFERL5% x5%m
mOEBESENLNL, 4°X 2.5 mm ORHADFBIC
Crh—nffLiibtoeERALAY

RKBERE : AE32mm, X 200mmOEEFE
REFECHEDBEICIRL, Zohic, 100mgEH
FI0mmOKE 2 ICMERFE L IREN 8BS LIk —
REFAL, BT TOBSMER L » 70 F o F
TRiELE.
FHRBHEONE ; AR Skgn v w— AW,
BRSHRRBSHERRNO BAM ARRRE A
WTREIZE -1,

3. BRbsLUB®

3.1 ERRTP U ESHLORMR

AC il 4« OMMME CRIE L - DTA 8L UTGR
& Fig lizmwLr, AEORETC, MM 2. 5~
20°C/min TMBT 5 &, ACi1#100~110C CHMR
ERtRL, DRARBRRVEL LLLITHEWERL
—2&RLT, 110°~150C £ CIZRMABRTH 3,
MRAJEE 1.25C/min DL HINE{+5E, B
MANTIERAD 50N 90~110CH SRR L, 160C
DAEVRTBIENE— 2 E/O2BNAMELL S,
TNEANRBRAMOKRT +IBE, B 130CHL
FI10CESWTHETSHBREXBENECL-T
BBLILEZA, 130CCRRACE ANTI70C T2

— 87 —



Temperature (°C)

50 100 150 200 250 300
o L] “ \W 1] v v L
1)

110

11!

vl
~ 25} 1 !
z 'l
o : 1
3 e
~ 50 il
&~ (5) ' []
£ th
0 it
3 :
= 75 k--"» ---_.‘ﬁl

b
) ~
e - - c—— \-~-
1001 3)

8 ,
[+
']g
$
e
=
] ] [ I [] ]
50 100 150 200 250 300
Temperature (°C)
Sample; 5 =g (open holder),
Heating rate (°C/min); (1) 20, (2) 10,
(3) 5, (&) 2.5, (5) 1.25
Fig.1 DTA and TG curves of NHCIO;
at various heating rate
ANDOATHo I,

AC noMAR© AN 2 4R+ 5 01t Fairbrother®
% Solymasi 62zt > THLHBEATE Y, NH
ClOy izt 3RERIEIC L »T NOy 2 ER+25 4D
ThHB. LI >TREIMBTRONMI BN~
SURBMRPIE, SR LANOERICEZLNTHS,

A A3 10C /min $LE T2, 100C {15 D3 M
AL <, BREHRAE 200 ~220CicitL, 2 5C/min
DPLTL 170°~190C L, 2 BHANHMIBELL Eic
EATS, LIshi-oTRERLIBTHT T35, R
BMENNEWE, TNOBRELRLASVOTHRRE
iX2Bichmrn3,

2BNRHBBEMBFRB AR5 &, EBEH
OHRFBPTEL, BBAOHMIRENER L F
BRIZEL T3, EIcisiT 3 ACHOAMAINTS
nit, NH* & Cloy £ oEIz i3t 22 R ED
Bophe, &L AN > TREMABESAS
BTHBH Y, REDERT 5 EHCRENRES 4%
hTHBRANORE LD, Zn& ) B, EE+

— 88 —

Tize (win)

Weight loss (2)

2.8
10°/T

Fig.2 Isothermal decomposition of NH IO,

2.7 2.9

5L ICACIZANERALEREBVWTLROAS,

KicEBMBRBRIC BT SHMAMR PR () SLUM
k22 10% B L K50% RP+S5ETCORFM Lo & Lo.s
DR LB OB L DR (B) & 75 ~100C O #l &
HBETRY Fig. 2R/ L1-, ANSRAEROBIITE
FRMRH B AL, REHNH 0% CHILETSHCHS,
®EOEARL, ERRNL I, ANOEREFLICE
53ACHRIEOABIZLZLNTH S,

toaBLU Lo s & HHE L NRRAIIE NI RN
NOEERANDEHined, WiE, BkACREBRTY

to1=exp %310—28.?/1) min

to.s=exp (%’f—ﬂ —21.72) min

RO TE0T, BCIEBTBHERDD & to,
MILSH, to o218 7THERD, EAERLY, &
MO T R A ¥—i3 22.5keal/mol & 723,

Fig. 2(0) 0 R 820 & AMAER ERET S0
N7ay b & Fig 3R LRGN R THEC
—RLCEHENESR T2, ML (=: KoM
R80%ELOELLE) 0~0.50TMs, 0.3~0.9 @
SRR D 2 >OBPSo b THEL -, NHatE
BaX dr/dt=kx (1—2z) LBHFR—KR dz/dt= k

(1-x) T 5, Solimosi 6 ¥ % 50°~65C D{EHT

IRKREBE



Time (min)

0 50 100 150
©) O »
= 2} @
)
'_B' L
]
° °
s O o °
.
'_l‘ .
S -2}
»
S0 .

Temperature (°C); (1) 75, (2) 80,
(3) 85, (4) %0, (5) 95, (6)100

x ; fractional decomposition
Linear plots for; ® : the first-order
©O s autocatalysis

Fig.3 Kinetic analysis of the decomposition
of NH{CIO;

it, SARE 0~0.45 OEE Tt Avrami-Erofeevi® 1V
R, Wt In (1—2)=—(kt)™izfry, 65 ~90C
NBKET, HRR0.5~0.95NFEAR—RXTHAL
TWANT, BREBRFEEFCORBHERE—HKLTY
B, 2, BOO#RLBBMERHS, Avrami-
Erofeev OXH HRBORE EIRH L L THUIRS S
En6, ACOHMHHREMICHET S Z LidBEw
LA

BEES L BEL O Arthenius D7 p LD,
th AC DRMOEE(LT 4 ¥ — 17 22.4 (=0~0.5)
5 X (¢ 21. 9kcal/mole (x=0.3~0.9) 26 h, HE
EAFEROTRANL 5 LHERBORNRHOGHL S,

by =8.4X103exp (—%fﬂ)min" (z=0~0.5)

ky=1.4x10%exp (— -%—f.—"’—"—) min—1(z=0.3~0.9)

3.2 EERTIVESHVL-NERSEOMRIR
HRGH PV o LL AN LOUSREETAC K4
ELTY, AN &ficifi+5ne, ACFAN R
aRnBEEEERNTS - LATNETCH S, Fig.4
ICWETIc#5i3 3 DTA, TG i@ F L, RED
%HTCIR, ACOSRIRIBTRTTHINICHLT
AN th o AC nRIBEFHIRIZ BT 5 ML —HIDFE &
ha, Dozt TGHIRL ) HMBEHHLR-T,
RENO ACESHR LB L Table 1 L DHLIT
b3,

LiL, B2BEORBNOERLFRcE - 5RE

Kogyd Kayaku, 45, No.2, 1984

Temperature (°C)

150 200 300

—e—

250

(o4
w1
v

Weight loss ()
wn
o

] ] »
150 200 250

Temperature (°C)
Sample; 5 mg(open holder), dT/dt=10°C/min,
NH,C10, content(Wt. %); (1) 100, (2) 56.9
(3) 38.8, (4) 20.2, (S5) 1.1.3
Fig.4 DTA and TG curves of NH,ClO,-NH,
NOj; mixtures

[ ]
50 100

T, BEAYDACHAMT S, RROMBTHRIL,
BETCRANLAEBTI0T, ANGHBOKE R
REHZ BB — 2 kLD,

50kg/cm® OME T CHE L 72 DTA gh# & Fig. 5-
AZiRLE:, BRROHSMIZBEN LD LEEILTY
35, 200CLLENIBET, RETCRANORR I
EBABRME— 2 THINICHLT, NMETCiRHL
—2 B, ZORKE— 27X, MET T ANOEK
BRMF SN TRBAMELEL D LN EBbh SN,
Ri%# T 0 AN OSMRIBEEZRAREB iR+ 260
~330Cth s,

L» L, AN OSRREES + o OFECRES L
32 imo6n'®, FMECIRLILE HIZ1%UTN
H{ET =9 AOHEMZ L »T, AN OSHFBEL
B0C LLATIZBET+5, 2z &mh AC—AN BE
) 200°~250CH TS — 7 12, AC DR Mz
L3 TERLEDPBOERA + 125 5 ANDOHRR
HBOBRTHBZENbDID, 2= NACH®D

— 89 —



Table 1 Weight loss at the first stage decomposition
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Table 2 Impact sensitivity of NH(ClO;-NHNO;-H,0 system

Composition (Wt %) Drop hammer (5kg) | Friction test
NH.CIO,| NH.NO; | H,0 test height (em) load (kg)
100 0 0 5—10 7.2
56 44 0 5—10 28.8

39 61 0 10—15 >36
20 80 0 15—20 >36
11 89 0 25—30 >36
91 0 9 10—15 9.6
83 0 17 45—50 3.6
79 ) 21 >100

37 59 4 20—25

35 56 9 >100

11 86 2.7 30—35

11 86 3.5 >100

0 100 0 >100

LBV TR I0CTUFOERTLART S5, 05 ibid., p7
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ACHBXBER 11I0CTHAIEY 2, ORI
FANOBMIZL O FLLET T3, abic, F@R
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X R
1) J. Gelhaar, Z. ges. Schies. u. Sprengstoff., 11,166
(1916)

2) H. Kast, ibid., 21, 208 (1926)

3) F. Solymosi, T. Binsigi, Combust. and Flame,
13, 262 (1969)

4) F. Fairbrother,J. Am. Chem. Soc, 44,2419 (1969)

5) LEER—, HMEKY, MEHBK, EHE B
SBEEME LR KIS BIE EM (1983) p5

6) MEAGIK, IRIRITIR, IR Hihd, BEHE,

7) W. A, Guillory, J. K. Mack, J. Phys. Chem., 73,
4370 (1976)
8) Flsig W, THAIK 37, 233 (1976)
9) IRAEBSE “THAENL KT 227 k3L,
(1973) p 343, p 351
10) M. Avrami, J. Chem. Phys., 7, 1103 (1939), 8,
212 (1940), 9, 177 (1941)
11) E. V. Erofeey, Compt. Rend. Acad. Sci. Paris,
52,511 (1946)
12) (LT #BaE PRI EET” A% (1958)
p327 ,
13) Fi&8. BEEE REEi, TRAHRE. 39,256
(1978)
14) E. P. Bowden, A. D. Yoffe, ®Initiation and Grow-
th of Explosion in Liquids and Solids"Cambridge
at the University Press (1952)
15) AFMER, BMA LA, 24, 318 (1963)
16) J. H. Koper, O. J. Jansen, P. J. van den Berg,
Explosivstoffe, 181 (1970)

IRARESS



Stability of Ammonium Chlorate

by Yasutake HARA* Hidetsugu NAKAMURA?* Yoshikazu HIROSAKI*
Katsuhide HATTORI** and Hideyo OSADA*

Ammonium salts and chlorates are well known as incompatibility compound,
since very unstable ammonium chlorate (AC) is formed by double decomposition
reaction, but aqueous solution of AC is relatively stable than solid AC. Stabilities
of solid AC and its mixtures with ammonium nitrate (AN) and water were studied
by thermal analyses and test of impact sensitivities to handle an emalsion type ex-
plosives containing AN and sodium chlorate solution with safty.

Solid AC decomposes and ignites at a lower temperature, and has high sensi-
tivities for drop hammer test and friction test, but these characteristics can be
reduced by adding of AN or water.

(*Department of Environmental Sience, Kyushu Institute of Technology,

Sensui-cho, Tobata-ku, Kitakyushu-shi, Japan,
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