and apparently gives exothermic decomposit-
ion beyond 400°C.

In the determination of electric condactance
(¢) of compressed potassium chlorate,
migration of negatively charged carrier was
recognized above 160°C.

When plotted in a graph, the corelation
of log ¢ and 1/7 formed an angle whose
bend occurred at 280°C. From this,
inferred that potassium chlorate is a socalled

it is

structural sensitive crystal.

The reaction products of primary explosives
such as DDNP tetracene or lead styphnate
immediately react with potassium chlorate.

Reaction occuring beteen reaction products
and potassium chlorate excited the reactant
system thermally, apparently increasing the
rate at which potassium chlorate functioned

to oxidize primary explosives.

Heat energy accumulated within the react-
ant system, and was allowed to grow to a
definite magnitude at which point the reaction
reached to the state dissemination.

The ignition point of mercury fulminate-
potassium chlorate was higher than that of
mercury fulminate alone. The initiation
powers of the DDNP-potassium chlorate or
the mercury fulminate-potassium chlorate
were much powerfull than DDNP or mercury
fulminate.

The onsets of the detonations in the prim-
ary explosives are easy when loaded loosely,
but the stable detonation velocities increase
in proportion to the loading density

*(Research Labratory for the Department
of Explosives, Asahi Chemical Industry Co.
Ltd. And the Department of Chemistry,

Kyushu Institute of Technology.)
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8PL(SCN).
=8PbS +46C.N:-+4CS,+2N, (1)
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=0 L BBENFET B
In Ky=—4H/RT+const, (3)
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(a) BRbE: BRSAL v & v iLh v 2ANNCh
CRROM AL AR,
Pb(NOy):+2KSCN=
Ph(SCN):+2KNO; (4)
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Fe3t+4+-6KSCN=K,Fe(SCN)+3K* (5)
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ClO;~+6Fe?* +6H*=6Fe3+ +Cl-4-3H.0
{6)
ClO;~ +4Fe** + 411+ =4Fe3+ +-Cl- +2H.O
@)
Y ARBERTE D,
ZhE—Bh sy —FTr ol Vs L THiRY
iz, WHERRDY Y3,
KClO,+-4KI +2H,S0;
=KCl+2K,S0;+2H,0 41 (8)
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A; Furnance B; Lead thiocyanate
C; Potassium chlorate D; Nitrgen bombe
E; Reaction tube (glass), F; Glass fiber
G; Cooling condenser

Fig. 1 Apparatous layout of the reactions
of potassium chlorate and decomp-
osition gases of lead thiocyanate.
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Fig. 3 Analysises of gases obtained from
thermal decomposition of lead thio.
cyanate by the gaschromatogram.

A; 160°C, B; 240°C, C; 280, D; 300°C
Heating rate; 10°C/min.
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Fig. 4 X-Ray diffractions of lead thiocyanates
obtained from thermal decompositions
(Heating rate; 10°C/min.)
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Fig. 5 Thermal decomposition curves and
sulpher contents (dot) in residuals of
lead thiccyanates obtained from thermal
decompositions.

Free sulpher in residual (%)

2

s 2 N
[L1] 200 308 400 500 600

Temperature (°C)

Fig. 6 Free sulphers in residuals obtained
from thermal decompositions of lead
thiocyanates.
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Fig. 7 Decomposition of Lead thiccyanate-potassium
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Table 1 Ignition points of the lead thiocyanate
-potassium chlorate mixtures added
variouo substances,

- 0.208

Furnance temperature; 350°C

Sample weigat;

' Decomposit-
Priming jon tempera- Sulpher | Ignition
iture of lead; added | points
composition thiocvanate

, DR S 6. & B ¢ N I 6.5
Ph(SCN),—-KCI0, none none 182
” ” ) 147
” 180 10 139
” ” none 162
” ” ‘remove* 173
» 200 5 145
» ” none 178
" " remove¥ 180
” 350 5 160
" ” none 296
” none 5 165
PhS(5):KCI10,(5) " none 309
” ” 5 165
‘;?é%f?‘s’)i‘ﬁé(os) ” none | 186
KCI(5):KCIOy(5) » 5 146
” ” 50 140

Note; *CS, treating of lead thiocyanate obtained
from thermal decompositions for the purpose
of removing sulpher.

HRD OB MR L iz, e W—EREN VFR
TR E M S8 A ik B AGTIERIZ KT T 3,
180, 200°C T BAE L2z w &0 S & TRE(LBSHRIC
IOTHEBELZ L, SR X >TER L -FEIkE
HPORMSIEEZI R T30, ZoRLSIZTEIRAA
(31 A M R R

Table I & & W ohipk5lc, Hkr 5% #®ht
APk, VIR LBAMMCF LTRSS,

R DI 10% 12/ 5 LFAEHINEE D V) LT
RORAPITEVBAEZRL, HRMH YOS
o THEMRT HHIED Vi, IIBIEI B TREFE
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ZOMRENG LW LM L 12, ZHRLBRICE >
T 2T B aic b, 180, 200°C T 30 4
We & AR EBSBELELOR, RCBFMLEVE
FOoRERCIGAHEL TRAMRET T 3082
hi, v rBREREERNBRAA S5 LIcLoTH
WA THRIZ L ERELTS D,
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ST, MR ET SISO OBYs, Bk
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Mixing ratio of lead thiceyanate
and polassium ehlorate

Fig. 13 lgnition point of lead thivcyanate and
potassium chlorate mixture as the
function of mixing ratio (mole.)
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Table 2 Gases obtained from the ignitions of

the lead thiocyanate and potassium

chlorate
‘Sample I Gases
[ = feau[cor|soics: [ =
Pb(SCN), 0.75} 0.0s| —| —las.0 —
Pb(SCN)ﬁ(C‘?(‘)s(Q o.z’o.z L4 9.3 1439
Pb(SCN),(5):

RCl0y(5) 0.4|o.1l 0.5 6.8 0.4l 3.5

LA

X, AkkHo 5 s, 7y, A o ix
FREBEL VS, TR EMb S 5,

o 5 R—BER S VRGP ELAE L LTS
WA, HUSEISERIET R, BEMES LEM
LAl ol ek 6:4~4: 60T
i3, BARORUIZERTSIETRMLREL L, Ak
FELLTRYS & &0, oREXBLLEbh
5,

3.7 O —-RMILRROBNE

u & gy & EREE S Y DA O I RRIEA] & & HR
KC1: 1 of& s REL, BRANENE LAKREY
Table 3 {254,

TORIRIWR LY, BIEAOBS, HHRIEEE
BALTEH I, COBENGHOGHLEIIZ, BK
AUT R LSRR & i Ly,

Table 3 Ignition points of lead thiscyanate and
oxydizer mixtures
weight ratio of lead thiocyanate: oxydizer, 5:5

Sample weight; 0.20g, Heating rate: 5°C/min.

" Melting | Decomposition| Ignition
Oxydizer point : lemperature point

R TN ¢ *) TS G, * SR N . N
KClO, 360 400 180
PbO, — 290 | 242
KMnO, — 240 i 256
Ph;0, —_ 500 | 263
KNQO; 339 400 273
KCIO, 398 610 284
K.Cr,O, — 560 360

ZORENSWONR I I, ROFHKERHTH
a0 Rt Lo frkls & 64, BHNosRES
WD & 5 RMOBISMER T, BEHlL EXR0HH
= R AR LR BEE ORI T BHEH
HEERLTERTRECHHILEHALLTH S,
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DIk ETREL L,
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HUKHG, BBIECREEMAREEASRERL
MAREL /i Yo ROFBRORRECE, BRARE
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Behaviours of Primary Explosives 1V.

“Initiation of Lead thiocyanate-Potassium chlorate”

Kazumoto Yamamoto*

This report relates to the studies carried
out pertaining to the initiation of lead
thiocyanate-potassium chlorate priming com-
position.

When lead thiocyanate alone was subjected
to thermal decomposition, it evolved carbon
disulfide, dicyan and nitrogen in gaseous
state at 150°C or over.

The solid residue underwent gradual change
to lead sulfide. In the course of decomposit-
ion. sulfur was allowed to form.

Initiation involved in the course of thermaj
decomposition between lead thiocyanate and
potassium chloratc is noted to follow the
steps given below.

Step 1; Liberation of free sulfur appears.
as a result of the decomposition of lead
thiocyanate above 160°C.

Step 2; The liquid sulfur immediately
reacted with potassium chlorate above 160°C.

Step 3; The reaction occuring between
sulfur and potassium chlorate excited the
reactant system thermally, apparently increa-
sing the rate at which potassium chlorate
functionated to oxidize lead thiocyanate.

Step 4; Heat energy accumulated within

20 (144)

the reactant system, and was allowed to grow
to a definite magnitude, at that point the
reaction reached the state dissemination.

As the matter of course, carban disulfide
and other reductive gasous products owing
1o the decomposition of lead thiocyanate also
react with potassium chlorate.

In the initial stage of reaction, however,
sulfur plays the principal role.

The mixture of lead thiocyanate and potas-
sium chlorate which has undergone heat
treatment in a temperature range of 140 to
200°C has a somewhat lower ignition point
than the mixture of the same substances
which has undergone no heat treatment.

Incorporation of sulfur from outside system
also lowers the ignition point shifted towards
that of the mixture of sulfur and potassium
chlorate.

Various experiments suggested that chem-
ical reactions count for much in the initial
slage of reaction of these mixtures.

(*Research Laboratory for the Department

of Explosives, Asahi Kasei Co., and the
Department of chemistry, Institute of
Technology, Kyushu.)
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