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Scanning electron micrograph of
freeze—dried AP.
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Fig. 2 Scanning electron micrograph of
freeze—dried AP.
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Fig. 3 Effects of surfactants on freeze-dried AP.
1:nonadditive 2:laurylamine 3:laurylamine acetate
4:sodium laurysulfate 5:sodium dodecyl benzene sulforate
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Fig. 4 Effects of surfactants on X-ray diffraction
patterns of freezed-dried AP.
(0) : nonadditive (A): laurylamine (B) :
laurylamine acetate (C) : sodium laurysul-
fate (D) : sodium dodecyl benzene sulfo-
rate
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Table | Effects of surfactants on particle characters of freezed —dried AP.
Freeze-dried| S« measured d of FD-AP d of FD-AP
AP by BET method |[calculated from Se|measured by SEM
FD-AP(0) 1.16 2.7 5. 17
FD-AP (A) 1. 22 2.5 4. 7
ED-AP (B) 1. 86 2. 3 4. 0
FD-AP(C) 1. 30 2. 4 3.9
FD-AP (D) 1. 176 1. 7 2.0
Se:specific surface area (a®/g)
d :particle diameter (u ®)
° [ ¢/
8 501 ¢/
g g - // -~
= _ P
.10 g ¢ 4,?/
A~
5 1.2 111 I 1 2 9 2 2 14 " //
5 10 50 100 1047 =
P (kgfscm) :ﬁ./
Fig. 5 Burning rate of propellants using 5F, ..., L 1 4 1 a1
freezed-dried AP. 5 10 50 100

QO : (FD-AP(0)82 5+HTPB 175+
FesF 1.6+IPDI 1.2) (Parts by weight)
@ : (FD-AP(0)80.0+HTPB20.0+
FesF 1.6+IPDI 1.4)

O : (FD—AP(0)77.8+HTPB 22.2+
IPDI 1.6)

2o S hODOMBEEE Y ENRBES~T70kgl/ 4 CHIE
L, to#RyFig.6Rd, EEK Lhil, Bt
#1& L CFD-AP(A) ¥ A\ 1§t 312 FD-AP(O) %
Buvickh & 2R URREEYH L, RESENO
EMGENRREAELZ END5, FD-AP(B)
E(C) XAV HERORREE L PPRE{ LT
\%5, FD-AP(D) % BV 2 O MPEHIE IR
k&<, FD-AP(O) D8 H{EHB2.5wmtE DT h X H
bAEV, TN E &+ 5, FD-AP(D) XA
WHEROMRMEEIZRE  ym D AP YRVt T

—112—

P (Kot/em")

Fig. 6 Effects of surfactants on burning rate
O : (FD—-AP (0) 80.0+HTPB 20.0+
Fe « F 1. 6+IPDI 1.4) (Parts by weight)
©: (FD-AP (A) 80.0+HTPB 20.0+
Fe » F 1.6+IPDI 1.4)

@ : (FD-AP (B) 80.0+HTPB 20.0+
Fe « F 1.6+IPDI 1.4)

@ : (FD-AP (C) 80.0+HTPB 20.0+
Fe s F1.6+IPDI 1.4)

O : (FD—AP (D) 80.0+HTPB 20.0+
Fe+F1.6+IPDI1.4)
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Fig. 7 Relationship between burning rate and
average diameters of fine particles which
were the contituent of freeze—dried AP.
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AP-HTPB Composite Propellant Using Freeze-Dried
Ammonium Perchlorate (1)

by Yutaka HAGIHARA®

It was tried to prepare ultra fine ammonium perchlorate (UFAP) by freeze—dry
method as mention hereunder. Solution containing about 10wt% AP was preparated. This
solution was sprayed into liquid nitogen contained in 25 cn deep tray.

The frozen products were subsequently transferred to freeze-drier. Characters of
freeze-dried AP preparated in this work are revealed through investigations as follows. (1)
Contrary to our expectation, the freeze-dried AP is not UFAP but porous AP which is
made up of fine AP particles (0.5~10pm) sticked together. (2) It appears that the surfac-
tants added into AP solution have effect on diameters of fine AP particles which were the
constituent parts of freeze-dried AP. When freeze-dried AP was prepared by AP solution
. containing 0.2wt% sodium dodecy! bebzene sulforate, the diameter of fine particle was
minimized. (3) Specific surface areas of freeze-dried AP were approximately equivalent to
2~5um AP particles. (4) When freeze-dried AP was employed as oxidizer, slurry viscosi-
ty of AP-HTPB composite propellant slightly increase, and consequently AP content in pro-
pellant were reduced to 78wt%. When iron fumarate was added into slurry, slurry viscosity
reduced and AP content was increase to 82.5wt%. (5) Burning rate of propellants using
freeze-dried AP were approximetely equivalent to those of propellants using 1~5xm AP
particles. When freeze-dried AP whicn was prepared by AP solution containing 0. 2wt%
sodium dodecyl benzene sulforate was employed as oxidizer, burning rate was maiximized.
(*Department of Chemistry, The National Defense Academy, Hashirimizu
1—10—20, Yokosuka, JAPAN)
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