MRS

ERBEBRORKEH mog

oy E—REREN ) MKBORLEY

W x

1. 1]

u ¥ L B—BURRR Y Y AAKERE 0 LBRBTH
DAL LTHYSRAT 208, Bific AT EE
T SERTI, BHefRESf =2 LiTE Y
WSV TV, LinL, 0k ) A kIgd
2, —REHRTS L, REIRREBLTERL,
BN SH 2 ONIEBMEZ RN F =2 L 2TRAKL
VAR EEEL, BEVAERICLRTSS
L) Z EAERMICAShTY 5,

WRTO~<L S5z, TRA7 € Pz &
EGARELOMEL, T LB e ¥ ROl
BehYORREREL, DEMERET TS La8H
Hh3,

7 bR, RITEOTHRL, BIR
WICHIELHCTL B0, BRERENSZ Licko
T, AKFEROLBIHEH Y 1322 LEBORE & 4:mk
5. WEIWARIT, EBREPRLIRLIKET 30T
RV F~ZHRLIRCHEERAZYY, BBk
FNREEE L TRARROLEILE -1y, fEkF
{ER T RDbR T IR AKEORTEE® BT 5
Lo THGEREOMEEMRLE D LT 5RA
N ShTEREDY,

Lil, BiRfeLa@feiaz Lick>T, Bk
AN U BB bz 3 A GO LR & v
IO LR AL, AAEROREEDW LA
B hot,

AL T, v ¥ R—EREN Y AKEDOT £
=L B IC R 5 RLELORIRIZ o v THF
RLi. THA7 L, L, EHERY Y ORE
WMENRICH TS BB EERT 5. A1
i3, shhkR. fAE: FERXRHESh. TE M UEXS
RUTHERTS L, BREE LTRYEROMESES
n3H, TOHROBPITLABRAEEN TV 3. &
OHRE, v ¥ oR—ERERY VRIS L
BUGAERITA S, & A VEERIET T 5.

Kfm40E2 /13 8 2R
¢ BRERARREDS EETRATERIYRY

2 (66)

— v

SR RREEROATLICHE RV, ITEREH
DCIESHRERTYBR, v ¥ AR LIERICK
LB, HicbkaOREBIZ K> TERRBHLL
5. ki, EOBRIZIZ, BIEAIEICHECK
HH, FIIZEAKE LTOMHEELS,

HAKROBPERTRD, hokl:, KEMEXETSE
3L LT, LicBRtHOELDIz> VTR
BLEY, v ¥ UB—ERRH Y ROEAETR, $
HOB{LHNRBASHD LIHERICR/RE LD, FHiTiK
PABPFET D LK TSN DR, &RELD
BIAAMEN THERZAERL, ZORDUEERYY
R, v LMEMILTEREZRER LSO LB
hd,

2. & ®

218 B

(1) vy BBRUENRRIY

WABMTHCLEEBRY v ¥ o8, EREIY &
Mz,

(2) 7+

JIS P17 b2 I REMLTHORE T+
PrEHMTE P E L. AHETE RV, EREE
WURIEH7 28

(3) ®ifL#

NG, FiveTgepgsnis » »—RAR
LA EER Lz BN 1,000 €, 2% &L,
11.82% Tl

(1) B

SERE, OER, PERRVTROL JIS MBK L Rz AV
2o

(5) Bty HILHRUQRBE

LREcH, &BEHE, Vi, JIS BB 1
Bk Moo SR, BWAKESEESR (LS, 0.52
mm) % L,

2. 2 WBEAE

(1) AKRFEEPOREDIOAEN

a7 b, W{Es, HHREH Y O 30 A
SERTHREI AV —FiZEoTHiEL:. 8L

IHRKMEEE



A7 by 150ml, R 7+ b 150ml (235K
Keny 1SgEifmL 22 b o, Al 74 b 150ml
2, BHLE 2g L3 oOMBIE 3 MT7 TR
AR, BREIBYZIL, 8~108MORHHRIZRE
¥ U TEDCEM L EEN DAEROBE LR 2. BORE
iz, BRLAREERL 10ml # R L, 100m!
25 TKRCREBRL, KifEh < 50°C DRRETI0H
TMMEAL T, KiEWPITR>EEH S, 1/100 HiE
DHEA Y —FEET, 7/ —N7 7 v o RiETRE
ELTHEL™.

(2) ~vEMr

WMEEZ TR E, ~AVASRIZE o
O, ERLRROMRETR - M. MEHRIK 1 %
Ry FTREALYFEIZE D, Thiz 10% ok
2 kR 1L, BENERIRENL, BiKE 100CH
HRBPCRE BN L TEBEBRLLOL, KBRS
KIBCMEznb, VIOHEOTLE=TAK L
WEME S

TDEV, BEFIREDREIIKNROLR &R
FH0T, KRADORIBIZL STk th 5 = L AR
dh3Y,
2HgCl.+HCOO-—
Hg,Cl;+CO.+2CI-+H* (1)

HgaClg+2NH3—'
HgNH.CI4+NH,Cl+Hg® (2)
E7m, BOBNAIK LIS, 5% ORIRRS v 7K1 R
&, 11100 HED 2 URER LB LREL, &T, |1
HMETvE=TRIBEELLT L, BEMLEETR
ITHREDEBAEMEIZH 6HAY Y, fifs * RIIT
5,
WEESFNT ) EHRERB S TRLER
HEMBREFIZLY, Pox=2—nT7 I vkdRin
AT, A—=F—-RETMHBT 5. AHKTA—~
M BEMATEHENT LEAFETINGIZRE
+ 5.
TDLE, BRIZKDIL{FEHELT, afar=
I S i
3C¢H;NHC:H; +HCOOH
—CH(C;HNHCH;);+2H.0 (3

Zhufar=y rIa—i%, BRlcroTRHES
NTT 2T A= B0,

(3) BEREOER

HOREE A Y Sg & ERICIFRKL, Zhi 100m! o
KIZTEREL, %ARh, AERR, BERRERARMIL, Blo
RAREE, £x, 1, 2, 3, 4, 5 gL LADL, &

Vol. 26, No. 2. 1965

2~3SMEGR LT, FARRLY — Bl X > THER
BEERLk. XX, BHERDIY Sgk, uF i s
g% 100ml OKICHREELT, R EFTRVE
HMRRE L ER LI

(4) 7t rORIFRERDDOBHER
7 bz 1000 29 ~10AMDBNAERIZER
XLobERSYE, RIFERD LB, ZOER
PIEREF =5 —IZARTT o 2B L &
D, B ASSERMTICMITT, B AR & <
7o

Wiz, WWEEH Y, Xk, o F8958L, 7L b
VORNMIRES DL XRALLLO, RU, vy
Sh—HiRER ) ) DR RE ST, MIRERE 5% &F
ML2BREHZSVTh, TERMFEITASR. Rit
13gzx 100mg R, FpiEAizix «-ALO, &
v, MMSAMERIT 10°C/min 2 L7, %72, w83 —
HER Y ) OSERAS, B 1g'hic, FREMMEE
BoMBELO—MERAL, lREgPicEbL
t¥%, Thiva—F—iz#EL, u ¥ M-k
B VRGN, RER, FEER Bk Ry b TRER
LCsitiing, BB L. Tz, us
S@—HRE Y Y OSREASDIC, MRHRELY,
1, 5% ML T, O RE 200 mg % RALBSHFIC
2T, BRI AR,

(5) v¥ . —SERHDVREPHLEORE

v SRR Y EKK, RU, e ¥ 8, &
FEey v W imdkgkgko 11z 3v- T, R.H, 50,
80% DHHIBF v — & —Biz 20°C DENE T HBL
TEADORELM~I B, SLEIELTHRMAI
FEelLlen ¥ &, EERENY & 11 (RRE)
TROLT, FERMFIZEST, BT 2B
Lize /2, SKERELn ¥ U —EREH VRS
PIOFRBNMT LT

(6) AHMHERA USRI HE

v ¥ OB—HENE Y VRIS, RRlki=st, m=
BRILSREMRILT 10% AL T, FEBMFIZL -
TRRETOBRNLMEEET<. k1, @R i
{Ei—8, MLm=, BeN—%, smiw—nt,
10% #NE L T, R TV —%—, R.H. 90% o
ERF r—s—hicxBLTHTLERML, Fiz
RERGIT 1T 0T, BRRIE RN,

3. RBRESHUVER

31 OFUER-IERED Y ARKERORY

v o —HREE S ) SRS B L T
CERBRLENUTL 30 SHZARICH TS LM
HEEND. TEb Y, B, HREYIOLL, 7
UM, TER R, TR o —BiREES

(67) 3



Y, T b r—AHER—EHRB O VOFRESLY, & gh
T BREN A Y~ THRELLRRE Fig. 16 3F )
7t &2
2w
‘5 —
‘55 0.05
20 B X
[} M i L i A ¥
| EV ° 1 2 3 & s

Acidity (N)

Fig. 2 Chlorite produced from the potassium
chlorate in the organic acid solutions.

lop
Orgaic acid
A : Formic acid,
st B : Acetic acid
C : Oxalic acid

, \ L X » Y3 7hoWohint Siz, K, SRTIRERD
o Bl o 20 20 EABEENINT oo T, BHRROLERRITNMT S

Volume of 0. 01N sodium hydroxide (m/)
(-]

Time exposed to the sunlight (Hr) FER TR 5.
Fig. 1 The acidities of the acetone solutions LaL, v ¥ —u3Eeh Y 0%}, Fig. 31z
exposed to the sunlight FTEIR, ROBENHEBIZoNT, BHEER
Sampte volume: 10m/ DERRRE 1Y, HIERTRT O §iF 5 HL

A : Acctone, 150m!,

B : Acetone, 150ml+ Potassium chlorate, 15g Vo
C : Acetone, 150mi+ Nitrocellulose, 2g %
D : Acetone, 150m!+Potassium chlorate, 15g SE
+ Nitrocellulose, 2g. L
SOREPOPBPRE S, THT € bbbk 58 o |
RERBROMNSL, BlBEEMT 5L &3, 53
Ritk, BOERSAMEASHEANSS. LIL, £

B Y HMBEMME- BRI, B0 ErHEE I
BEETIZLICE>TRESRh D, Lbdh, Rl
T brEBETDE SR, BYERTSZ AT
2%/ /30 1N
3. HARICLHITBERRDER
TEbhrORRICEOTERT I ENE T
I, AU BT RIT Dk, HULSS 2 ABic X ) B Acidity (N)

BERFIT LMD, WREREL, 5% OBERT Fig. 3 Chlorite produced from the lead
thiocyanate and potassium chlorate

0ed |

Potassium_ chlorite produced (KCIO,;x

10%/1g. KClO;) Oxulic acid

Potassium chlorite
103/1g. KCIO;) formic acid

7 L 1/100 MED 3 YRBMEMR T T mixture in the organic acid solutions.
=T EWMTFLTHRGOREER TS Lh o, BER Organic acid
LY, ¥, S7x2 A7 I VIZEoTHER A: Fom:lic a::id.
BT erbBRERBLE. OTRERORE gigﬁﬁ:ﬁ
‘imm?n»")ko ‘
TODLHE, TPV EXRSBTHILICLST, ZDX5E, e Fopimbaz kizkoT, B

E L UTRRR BHER, BEENERTAZ LB LRI FROERIZZLRY, v L ONBEEREOERIZ
BONRDT, v ¥ LU H—HREED Y AKREIZXMLT, | MNLUTRESXEREZT IO LHGREAS,

PO nplETRTIEERID, HERIVO AYESMFCRE L 3SR v Tk,
KRB HEMENR T, ERT2EHEREERL w 5L —HIRAR A Y RITHVT, EEHERRRO4&RT
iR e Fig. 2 1054 ' DL, B L BRAR—OF —F—TdoT, Bk

4 (68) IRkRE2E



2F L LSV HREOHFIZL > T, EHEROL
RENBIMG T STV, TRIED, B
4 20°C ¢ 1.77X 1074, ERERAS 25°C ¢, 1.75X10°3,
BN 25C T, 5.90% 1072 L Vv 5 kRt kb
5, AR AL OBENERBEY Y OXRIERER
EriFHabhs.
BHORBICE TR L3 BUE LS <, bL
DL D REROERIZ X >THERER X 4R + h
i, v ¥ goaiizEshsittsh s,

3. 3 PEFUORFIBRERWER/RRBORE
A7+ b EARICEHMENRT S L, 5 0.02
~0.05% OMIRROHEEER T 5. xR ¥—
IZE2T7E b Y BHEBESLED, ftE>2L{>
TEASFHREEMTSZ L LBIONN, W@T
BELEE I, THGOERIZLSb 0 X Bbh
B

DX S5 R, L TE=ERS 2 ET
SEREHEICAL, LadARRESTLTV35
B & U —HR N Y AAEOKBEIZ Y0 X 5 i
BERITTMAVTERTHI LR, RELLER
Thbe
FREDNMTIZ L 2T, BRROBOBRMERRV,
AKB Lot RMLEERE Fig. 42T,

w
o

204°c

~
i-J

Temp. (°C)

Exothermal

o

100 200 3c0

§

200 200 ’W 400
1 e

&
~§

Temp. (°C)
¥

Exothermal
o F

Tazmperature °C

Temperature °C

Fig. 4 DTA. curves of the photolysis product
of poor acetone (A), potassium chlorate-
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Fig. 7 DTA. curves of lead thiocyanate and
potassium chlorate priming composition
reacted with iron.

Sample weight : 500 mg
Heating rate  : 5°C/min
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Fig. 8 DTA. curve of the lead thiocyanate and
potassium chlorate priming composition
Stored on the iron plate for 2 days
Sample weight: 500mg,
Heating rate:  5°C/min.
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Sample weight: 500mg
Heating rate:  5°C/min
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Behaviours of Primary Explosives X

“Hazardous Property of Lead thiocyanate and
Potassium chlorate mixture”

Kazumoto Yamamoto*

Hazardous properties of the priming composition of lead thiocyanate-potassium ’
chlorate mixture added to impurities were investigated in this paper.

The stability of the priming composition may be reduced by the decomposition
products of the solvent and binder used for the solution of the priming composition.

Acetone usually used for the solution of the priming composition, forms the organic-
acids, such as formic acid, acetic acid or oxalic acid, by the irradiation of the sun light.

It may be dangerous that these acids react with the potassium chlorate to form
potassium chlorite or chlorine dioxide. Photolysis of aceton of inferior quality also results
in the formation of such organic acid.

The redction of lead thiocyanate and iron takes place very easy to produce ferric
thiocyanate at moist condition. The sensibility of the lead thiocyanate potassium chlorate
mixture contained in ferric thiocyanate is so high that it may be initiated by the slight.
application of heat energy.

Moreover, the effect of the metallic power and metallic oxide and metallic chloride is:
investigated when they are contained in the priming composition.

Addition of a small quantity of copper powder to the lead thiocyanate-potassium
chlorate does not affect apparent sensitivity. In the case of copper chloride, however, its.
heat sensitivity is sharpend, and it of ten takes place spontaneous ignition in a moist.
condition.

Potassium chlorate reacts with the hydrochloric acid which is produced by the
hydrolysis of metalic chloride to form potassium chlorite and chlorine dioxide. Lead
thiocyanate-potassium chlorate becomes unstable because lead thiocyanate is oxidized with
these chlorites which have very strong oxidizing effect.

(* Research Laboratory for the Department of Explosives, Asahi Chem. Ind. Co. Ltd.,
Tokyo, Japan)
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