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©F . Alane(aluminum trihydride, AlH;) 22 WH &= 1oz B2 J HradsuEe FaA%
A2 B9k ofye}t fgtEore] 1A S s o] stz g orE AMRE 4 Qlth 2 o
T FA8HE ot st ofel2E AlEstA Eefste 243t —8@% Eoto] 2T FaIES F
ottt 243t F4lA AradFulg-olelee] E(AIH; (CHs),0)7t alaneC =2 A olstaA 42t
7F A37gstar, 85 CollAl 2 AIREe] AAs} AJzto] o]RolR S w Y oM Aol et BES &
sttt HFAoR FEH VAV AradFules HRGe] v -FEIT 7HE B2 de AAlskE A

oz YJehgon, 37 50-100 xm S0t
FAo] ¢ L FEnlk SAloelely, ofglA oFgs) o zEH

Abstract : Alane(aluminum trihydride, AlHs) is a candidate material involving high energetic
capacity for solid propellant or explosives. In this study aluminum trihydride—etherate (AlH;(C,Hs),0)
was synthesized through a wet process, and solid alane was extracted by controlled crystallization.
Alane crystals were grown during the crystallization step with phase conversion of aluminum
trihydride—etherate to alane using an anti—solvent. Stable crystal forms were found by a 2 hour
crystallization process at 85°C. Finally the extracted solid aluminium trihydride consisted mainly of ¥
—type with 50-100 g#m in size.
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2.1, YESz

a7 ABAC FEAToESAS
(LAH)E  gala2usAlC)S  deledz

(CHsOCHs)oll 85iA1A Hdstairt. wkgol Ha
Sk ATt Aok ZFZF 99.999% ool Ik Al
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Fig. 1. Schematic synthesis process of alane.

shalek A2 1949 4ol AeE=
HrSoRA dAAFHES FAYFUEIHE
I A2 E9710A HHEAIA AradFrlE-ol
Hlg o] E(AlH3-(CHs),0)) FeHS FEoh=
ghgoltt [13]. 2 AFoie F43% TEuh-s-2
Alolstr] flste] A28-g719] FE

T2 §AAH AstdFolEs HoldoH 2
590 3.3 5O 8HE 1 B £ASEFErEY
E-HelgoH 2ol AAs] 7tste 5 #3F witst
fovl, olF A4E nA FstebE(Lithium

chloride, LiCD)-& ofx}sto] Ea]sfiyi it

AICl + 4LiAlH, _E20
4A1H5 (Et),0O + 3LICl + LiAlHy(excess)

o
g

)

—

olo
ro
H1
il
=

il

D

2.3, 44AUR0lE

4 QF A5agToE-oleEolE
2RE DAY A5ALTOE SRS
L Aol ERNL sHaA Ashig
5k7] fIste] 99% ool iek AAavk
Fokck, AYEIE 299 SPg 2

o BEAATONES FEH
APEA F2ILEo e
2 Arpetel BT
o w4

b
I
fob
=

N
19 v oo
_O|L

i L ol rO ofh off 2

b
0.

AlH;-(Et),O + LiAlH, + PDMS
AlH; + (Et)zo + PDMS + LiAlH,4

CsHsCHj3
—
)

AT AAdFrEe AAFHY} ZVE=
AARESE FAPAAERZ (FE-SEM, GENESIS
2000, Carl Zeiss, Germany)2z2 &35t on,
XA 3HEA7)(XRD, D8, Bruker, UK)S o
alane®] At AW KEYTE A =49
QEAH2 IFHFEXII(TG/DSC, Q5000, TA,
USA)E ©o]&stq 2LF7h AFHstES
TS

=
p—

o

o

A
T

& otol &4t
285kl v ~type®]

3.1, MEA¢R0|ES BN U HAHS

AEAgRuES 10 wt%l] w2 54 TF
oz BEFoty, o2 FAAHAEAHL; orAA
A, FaTE

ATHRA FEAFAZAE il 7
FAlIT [16]. Tel= E7stn #4045
BUZAY FP5Ho] hrHEA e

SRR

AT BAPA] ol=elAT et [17) 2 @
To| EuEAR Agshe dslrRukil fa
srenEeEe $Adoz gAY S8

toleoH=E gz ARSsilt. AfEdzA

- 216 -



FastdRnEYES AHER olfe Arads
5 Folur] $Igt AEEAEA 4 A
()& EYdlidl= WAYSFol ZiA oz §o
otal, EwEo ol 7P B2 Aok g
g ow, HEAQl oA ofe} HAQ] o
ERURu LA ENaAlH) R @R 2 E3s}
7] wjRolct [18]. Eot F7HEHQ FAstYR]

welEe AQ)e] 27ig weageld F7HAe)
Saf0R Aol HhadRulE-olddols

& FZ5HH, PDMSE A5agsulE-ofH
dolES] BAS Whge FHZAS el A=A
ARAEIAZA alane?] A4 =2 F= o

o

st [19].

=2

i, 2 A7old A8F ool g
£ ARA0) ASadRnRe FEes B4
AL F ARwA AH} 2449 F7, W
Sen W HeA7 5o APAL 94E el
st MeuE AL SRS e sled B

#ol Agetel G XA gon, BHo
54 e BRAS A8t B2

|
= —EI_);]I-
ME 715 alane] Z2AS FAsk= e
2R 7 A AeadFolE—ol
i 3
f il

S T2

KA 7

A Az @ 5 e el gt (20),

AraEEY] RHL dug weozA
Araot 480 Al wet ArAEe] T4 A
2} el WA ()3t Zo] Fshernlgo] me
o 4R WSSl Qe BASHE Alspgo

2 8 BT A¥=E A7t du, wgemel
gHEAIZ ] wet gofjEls dHolu Aol A2
Al Zpoldet. whebA ofrte] wk-g-z7iatolo] whet
A& thoFst alane ©o|AAAZF FAE 4 9t
B AloAE 2 dAR o]Fojx A
L]istinh.

D rr

o

37 [e)
TR

AlCl; + 3H,O —p Al(OH); + 3HClL (3)

ARt o]2o EW He2E AP S
of whalglslH. A AAEESE Aujsts XA
dAlgo] 2 IFS Foh gutHoz AP &
T 227t 71| me gAastEz A2
9] do] J-2ofA MAEH, AAFo] HEH
AAste] & dAE=R FAHAEY [211. o)
42 5ol dolR alane®] fojEHZ-&

SoloA 1 @A ZAAs FHL HuH

N
o
bW e = P

rlo
o o
1

5

Journal of Oil & Applied Science

2 2221 60T ER7INA 4 A ¥-A1A A
Aol g BPAN7IL, HEAgFalEe] x|
FEFE AR GoWAE fodoH2E &3t
Qo2 Z|FAIE £ ANt oS FIHAIL] v
AR EL SEMES ot 1T 4= U9
Het st el gdoA dAE
WA bt Az dgsle Ao
Hlct AAZ gHo] B (F}As)
7t BE24E AAE HEShuA Sl FEEHe
Lo, 60CAA 4 A7t d-SAAS o 7|3ts
o] L oE|2 9Fo] 90% olito] Hlth Z, o]
e Bt E(txste)2 lste] SEM o]H|Z]|
ol Azt erde] wie wmiAgE Aol A

stal e AL TEstAh

2 A AAS TN o AFS FEotH
A BESAIZEe whEt alane P4 FAISAIF
AR5t dgol 71 AHeheh RESAIZHE EHsh]
5ted 85TCoflA Alzte| what 2APA4S st
Gt dEAd A HESREE 65, 75, 85,
95T= W3tE Fol7tm Zldsisitt. oH|Ae|
AEe 60CAA BASEE A&stH, 2942
nAs R 2 A, 1047 oA BRAIFS
ot Estal, y-type A8 5-10 gm 7]
of MERL, 85T = 1 AR AAsHE
&otolk 100-200 #me] AME =553
A}, 95ToAe] At EFQle] 7gkehe
o] WASte] 7tEEAS mAloH] 2HsH=
o] o]z, Aol Fo] 7HAY FAFER
sto] Ao F=o] Ale dido] TSI

2 AIZte] gkl y —type alane®] @ito] F
HAaAe ZAoln A}t AdAstE X-ray e ¥
&4 AaE 5o, o]F §hgo] A&EH
HA o352 Aol o= Aol THE I
vhan AYshe HEA7|17 ot §Ho] Kot
e EHof Al 39 SWE X7lste] EH9 1}
Z5HE frdto=a AAS HEstes ot
[22]. oietA B AFeAEs EFdo] vhan) o

o mlo N

N o

Ot [

.}

HES ARl wet AAAde] AGETIE SHAI,
AASHE sk dlel el Aztel wet A4
Aol =71k s, adE 9 vAA alane
Aer sl EEC] AstE A



Vol. 35, No. 1 (2018)

3.2, B MSAURD|IES ZEHYFA Y
Alane®] QHgAdol &1, E8E7} w2 «
—alane® 2 H%st7] fJaiA 7HF 7hHEst 4A
B 5 U= FHIE v -typed] alaneo]t} [23].
Fig. 2= AAANEE 5ol 94 alane 3=
FeiE 1|2 ZAatoltt. Fig. 2-(a)2 Hf
E: lanedt A B &
o] B9+ g Hed, ol A
st dHgo Al Hh-gA|ZTo] FES] A
o2 SiA ulgdEtt BHEE Fotdd

S HolFn, gifio xprt F9 %l
watEc [24]. a=u AAskESS 4

oflh ofl
ox
1o,

<

—t

g

e}

(@)

o

&

S
o ofo

2 e
i

o

ol of Ip o nr Lo

M

A 7
2 A7t
MR A&5HA EHH JARHEC] AR 9A 8o
Hhs PAe] mefoz ggsirte Ego] gy
Atk (Fig. 2-(b). o|&t Al ZHHAEER
#ashE A AR EES HAHh Fg
2-O~(dollAE B2 oFo HAEE0] JAE]
4y —type alanedt= THE EfES AAHIA
o2 gAsks AR Hof, A&HHQ stE=z <l
3 sAaE 9 8-gd4do] dojta, FA4EHA
Hol2 Qlsf P Ao FAL Hol=
Aoz waEQth = 2 A7toAe HAHIH
AAgtgoz Qs 7 50-100 gm<e] =7
2 At (Fig. 2-(b), o2 F3A7F |94
=2 2 A, P23 HEFHE HeEE= BE

r

r
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oot &3t alane2 8 B 99 20-70°

oA peak?} WEPton], ol5e] et FxE

(b)) 10 pm |

Fig. 2. FE-SEM images of synthesized aluminum trihydride in terms of
crystallization time: (a)-1 h, (b)=2 h, (c)-3 h, (d)-4 h.
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Fig. 3. XRD patterns of synthesized aluminum
trihydride in terms of crystallization

time: (a)-1 h, (b)-2 h, (c)-3 h, (d)-4
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o] gFulE B 12 /] AR 4
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175
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Temperature( T)

Fig. 4. Thermogravimetry analysis of synthesized

aluminum  trihydride

flow with a heating rate of 10°C/min

in terms of crystallization time: (a)-1

h, (b)-2 h, ()-3 h, (-4 h.
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of  synthesized trihydride
under nitrogen flow with a heating rate
of 10C/min in terms of reaction time:
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