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Fig. 1 Thermal analysis of red lead, ferrosilicone
and antimony (I} sulfide
(1) redlead in argon, (2) ferrosilicone in
air, ( 3 )antimony (I )sulfide in air and(4)
antimony () sulfide in argon
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Fig. 2 Thermal analysis of the mixture of red read,

ferrosilicone and antimony(Ill) sulfide delay
mixture
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Fig. 3 X-—ray powder diffraction patterns of the
reaction residue for red lead, ferrosilicone
and antimony(Ill) sulfide delay mixture
(1)heated up to 410T,I,=2000cps, (2)
530C, 1000cps and(3) 600C (after reac-
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Fig. 4 Effect of pressure on the thermal reactivity of
red lead, ferrosilicone and antimony(Il)
sulfide delay mixture in argon
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Fig. 5 Effect of delay tube diameter on the linear
burning rate of red lead, ferrosilicone and an-
timony(II) sulfide delay mixture
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Fig. 6 Effect of loading on the linear burning rate of
red lead, ferrosilicone and antimony(II)
sulfide delay mixture
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Fig. 7 Effect of loading on the mass burning rate of
red lead, ferrosilicone and antimony(Il)
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Fig. 8 Effect of loading on the mass burning rate of
red lead, ferrosilicone and antimony(I)
sulfide delay mixture

VO TEHBRTY TH 505, KHBROERILFHIR0.45
BELETCRENTY AOBBAORBRIIZRIZTRS
BERCELIELRLTUVS,

81z, =MiHDOPb,0,-FeSi-Sb,S ; REEMREY
FEHF0.55TC, ML 6 mOEMFICTNILT, fixD
ENT CRBRREE I RETENORGY RN LIk
BE7t, CThoARORBHZS>VT L FELOE
NI L T = D=5 RHEBFER O QIANER 1150
e, AR > TRMET CHARARLESHA

KEELIE



oo 2, BRSOGHREDO VI B/ EES/=H
L7 v+%=61/2 /310K T122. IMPall LD
NFCRABRTCHRTIBEALBHHAL, 3.1T,
S DOSRT RO MBI B0 WE M i RITH B
B2z n, ToFELRERRA—REBRIETE
FT5 o Ladi~ts, - OFROBANELEDENHKE
EnBbbhisn 2L OBBICL B EELOR S,
4. ¥ BB

B -BRS-=5ET v ¥ £ v ZERTRERBED
PRSI SRE7 v+ € v 0B L 3BLRIGT
H5, ERCEPMRIC L K L2REss (1) #
fBt7 v+€ v () nEORLEHTIC X 2HERE
DEERIETH %,

ZOEHF REBROBMIGER L, KRR LY
ICEEBSERDPO=RLT v FE v OEIS Y-z Lt

BiTit, BBREEES JUREBMREEERE: LI/
EXRZFOMELEATLZ0ERSHIHKREL Ad»
tie 21, FERKOENSMMLTL ZOZHSRE
B EOBMMME 12, ARIC X -» UIMET
THRRARLBHOIT,

b

D &x&—, BF B xERE, IRARBLE,
34, 40 (1973)

2) Hki—, X B, xGHe%E IRKEHLSE,
33, 199 (1972)

3) REFER, WAE—, WOl TEREGLIE,
44, 302 (1983)

4) PHER, B & F BR REEHE, ITx
KkELE, 48, 2 (1987)

The reaction of red lead-ferrosilicone-antimony (I} sulfide delay composition

by Hidetsugu NAKAMURA*, Hideo KATSUKI?*, Yasuharu EBIYA**
Yasuhiro KUSAKA** and Yasutake HARA*

Thermal analysis, chemical and instrumental analysis of the reaction residue and the
burning rate measurement were carried out to clarify the mechanisms of the thermal reac-

tion and the combution reaction of the red lead —ferrosilicone—antimony (Il ) sulfide delay
compositions. The resalts obtained were as follows.

The initial reaction of this delay composition is the oxidation of antimony (1) sulfide
by red lead and the main reaction is the oxidation of ferrosilicone by oxidative species such
as red oxide(Il) or antimony oxides still remaining after the initial reaction. The burning

rate does not change with increasing surrounding pressure.
(*Department of Applied Chemistry, Faculty of Engineering, Kyusyu Institute
of Technology, Sensui—cho, Tobata, Kitakyusyu—shi, 804 JAPAN
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