R X

LGB BUTULTTUTUHHE

ZILFBERBRT = A ICETIHE (B18)
—HZTF, 315°C om$asic X s A% —

wR B P B

FEHRRT #MET C315C s CAMICIBRL, Tn®R3I5E2CT IR, MBI
X-T, ERAMIETL, BENIRELS, RRBOAMIRERINE L ATORERERIIC
Yo TRELILEFHOSILEBRERES S LIZDD, 2NL S5 MR & ZBRORBTFH
R EHBDGEROEL & EERQ FEIMSE L XREFCWM~</~,

RHRTCHOALBRIERNE S THS, WHERLMRET, 315C TOQHMBA+T5 &
& BflOKA LR -LSLRBERNFOLIE, SONLOAER, BRES L F—-DOR
BIBIC, A4 Y=BENRCAVADEILINT[KEESTCH I, Klager 6 it %
ET, 240~280C¢30MmMMAL €, BILEBREM L EREL TS, Klager 0§
LERROANKEIFERRRNOETALYZEMNCPEC, BFEROKECRLS, QST
BRAZOXBEHRICH TS E— 7 DB EREFEIRNEL LRy, LML, BILEARD
ERERmRSMIC L CIRIZRIL Th -, ch 6N i3, SILRBROEHIELSFF
BRLYBC L ERT, QEFRKICESE, NRRABROBERFIZOTRESLLE L

BawnetEions,

1. Eans

arBLy b o5 FOREME LTREE
RER7 =94 (UTBRLET) SR LECER
EhTV3, ZhRBROTChzBEHzmA T,
BoBvet &, BHORELY, TRTOTHCHS
RTEY, ChicH5HUNRIEFNRLEGLVEDHT

b5, —F, 514 ¥ —HTPB (Hydroxyl- termi-

nated poly butadiene) AR E A T, WP NBE
DEHRLIXEOWM% IZETHH S LNATASL
JiShe sz, LML, HEIROMIENE L DREE L X
BUWHh3BRICL > TERSWS L Bbhhiss,
chET, BEOBFHBRIZSOVTINEILA YBEE
hdotdlehnis,

—yiz, BREREE-L I (bEVREMHIL) &
ROTHRHLIEOTR 104 LTORFEMS LIX
BEHTHETHAHVY, 5T, AFRLSLTV 10upL
EoRTEFERT M BENRARRa RS v b -
7eR7 L ofElE (SRR Y) cHEKEE
SafBtERFRITIEVWY, B TRARN—BLHM

F614E 3 A258 RHE
‘B ARE {28
T239 FARRBEK 1—-10—-20
TEL 0468-41-3810 P48} 2421

— 238

Xne¥n=r5 1 BORERILIVD, 1u0 LT
NHUFAP (Ultra Fine Ammonium Perchlorate ) D
BOREORANBEENTHBIZTERY,
FEOL, BREVAVWALARL, +OLEAR
ERWSZ LRl »THRNRM 2 Y BEE TEE
EHBLHNTFRTHIMNEFSTD, kRBITE
ho—PNRBO—HTHD, RRRIzETIL, B
RERFETF (H1mmHg), HASTTeMRLT, B
LRBREMED, = 0BREAVIHROBHA KR
BARNDENLHBLTENL H 2Bt 50 LM~
ro, 23, BETIZBWTHIANST CMRALLDIK
NESeBhICES, HREVAIRT SE4E, KRH
Magbh -, MBOKELERHESED L, RETT
REBAMHFEC 50, NET CRREBIMIATC
B2BEHBILELATHWADY | KRRIZEWT, |
BT CMALT, EAME b1, AREBC
&, BRICL>TKRELILEFTIENRBRED
3-k5B8E L, Klager 691, BRET, 250~
200CTRL, EBAMOBILIVIRTETCH
meBE¢T, SLRAREBTYVS, LR
iR, a-—F 1 SRANRSILEBRHBILAICE

WL, Mgt ona—F 1L 7RILBROEE
k- THBENBOALOLEESINS,

IRARBSE



T80 BHOBLSILTAROILLNS v, 62
BHCRRLABAFTSNRBLE=—F 1 7L,
IN3I—F L VPREMV B Z L THBHNHEREMN
AonLBGELTHEY,
ARBOSILBBRIZHAVT, b LI HEREN
HIBPIZAL L Y= HBAVADBIETNOKEETDH
nif, CHBRELAVS Z Lizk » TEREORBHE
PEhS, Tebs, ARBOBHRNETRS
IKROBIZAL o F—RADRADBILTORKEVILE
HHOBNBARERES L THB, cNLHLESIR
0% BREF-RLGIRERREGLV, £2T, R
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Fig.2 Experimental apparatus :
(a) for the preparation of porous AP by treatment of heating under a reduced pressure
(b) for thermogravimetric analysis
1 : electronic furnace, 2 : potential transformer, 3 : voltage stabilizer,
4 :sample, 5 :reactor, 6 :condenser, 7 :thermomecter, 8 :spring,
9 : sample tube
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Fig.5 Scanning electron micrograph of AP parti-
cles before treatment of heating.
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Fig. 6 Scanning electron micrographs of AP particles heated at 315°C under a reduced pressure.
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Fig.7 Scanning electron micrographs of AP particles heated at 315°C under an atmospheric

pressure.
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Fig.8 Scanning electron micrograph of cross sec-
tion of AP/HTPB propellant.
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Fig. 11 X-ray diffraction patterns of AP particles

heated at 315C .for 60 minutes under var-

ious atmospheres.
a : pressure=1 mmHg
b : pressure=760 mmHg.
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Fig. 10 Effects of heating time on x-ray diffraction
patterns of AP particles.
a ! heating time =240 minutes,
- b : 60 minutes,
c : 15 minutes
'd : before heat treatment.
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Studies on Porous Ammonium Perchlorate (1)
its Preparation by Treatment of Heating at 315C under a Reduced Pressure

by Yutaka HAGIHARA®*, and Takeshi ITO*

In this work the raw AP particles were rapidly heated up to 315C and kept
at 315+ 2°C under a reduced pressure. On heating above 315+ 2C under a reduc-
ed pressure, the low temperature decomposition is followed by the sublimation in-
stead of the high-temperature decomposition. It is the purpose of this work to
prepare the porous AP particles having large holes by the cooperative actions of
the low-temperature decomposition and the sublimation. The changes of AP par-
ticle shape and crystallographic property during heating were investigeted by means
of scanning electron micrograph and x-ray diffractomerty.

From this investigation the following results were obtained. (1) When the
raw AP particles were heated for 60 minutes at 315C and under a reduced pres-
sure, the porous AP particles having desirable large holes were obtained. The
inner size of these holes are large enough for binder to enter into them in mixing
process of AP particles with binder. These porous AP particles are fit for the pur-
pose of this work. On the other hand, Klager and co-workers prepared the porous
AP by heating for 30 minutes under an atmospheric pressure and at temperatures
of 240~280°C. The hole size of the porous AP preperad by Klager is smaller than
that obtained by this work. More over the particle shape of Klager’s particles is
different from that of ours. (2) The peak intensities of x-ray duffraction patter-
ns of the porous AP obtained are much the same irrespective of heating time. The
facts suggest that the porous AP, as compared with the raw AP, are higher in
crystallinity.  (3) Based on the diffraction patterns it can be considered that there
is no effect of heating on lattice strain of AP crystals.

(*Department of Chemisrty, The National Defense Academy,
1—10—20 Hashirimizu, Yokosuka, 239)
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