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Abstract The ALO, with various phases were prepared by simple ex-situ hydrolysis and spark plasma sin-
tering (SPS) process of Al powder. The nano bayerite (B-Al(OH),) phase was derived by hydrolysis of com-
mercial powder of Al with micrometer size, whereas the bohemite (AIO{(OH)) phase was obtained by hydrolysis
of nano Al powder synthesized by pulsed wire evaporation (PWE) method. Compaction as well as dehydration of
both nano bayerite and bohemite was carried out simultaneously by SPS method, which is used to fabricate dense
powder compacts with a rapid heating rate of 100°C per min. under the pressure of 50 MPa. After compaction
treatment in the temperature ranges from 350°C to 1100°C, the bayerite and bohemite phases change into various
alumina phases depending on the compaction temperatures. The bayerite shows phase transition of A(OH), — n-

ALO, — 6-ALO,

— a-ALO, sequences. On the other hand, the bohemite experiences the phase transition from

AlIO(CH) to v-AL,0; at 350°C. It shows AIO(OH) y-Al,0, — §-ALO, — 6-ALO; — a-AlLO, sequences. The 5
Al O, compacted at 550°C shows a high surface area (138 m%g).

Keywords : Spark plasma sintering (SPS), Hydrolysis, Bayerite, Bohemite, Compaction temperature

LM B

e fl7191 AR S Ze ARy AARAY ¥

& ¥RER 7129 Anshe 41T BAE )
He A %ﬁ]ﬁl AP, B3], il me
AR, S0, 2)24 Welsh 2 LA Sgol o)

$ FET SUS M), BFAG AHE 8
ERIAs 713e TP glel FAAY SRl
AT SR, oleltt et RS A
71%18F ¥hH-2 melt spinning, sol-gel, extrusion’s
oe] 71A] vhHo] 9P, o|F alkoxidesS- precursori
AHgsRe EaAMe] vhe Gl A4S AZshe
+82-42-868-8551; E-mail :

*Corresponding Author : [Tel :

422

o oA SEAQ] whdeld. v o] uhHd
precursor, pH, HXE, x5 o2 271& g3 oks}
7SR B Ao, o3t Ealdt 4
Hie gzder 2 A7gleMs dFuu v
HEE Az Gloid Bl 24 B
3} 4hS-(hydrolysis) A7) ¥ ﬁ—ﬁ- s vE o
ﬂil(dehydration)?ﬂ-‘: 2L T 3R U
=78 7 Xﬂ—r—?ﬂ-‘ "‘7‘4 S R, ¢
‘6‘7@"1]"1 AR BA2 739 ‘/]'—‘i‘— *+FuF
ulo] 28 7|9 AR 282 RIS ARt A
AFE v Aol B4E vlas] Bope.,
3HH, Spark plasma sintering(SPSRS ©]4-3F 1}

Buly
s

ckrhee@kaeri.re.kr]



Al F2e) 3} vk} ~vta Feize) dxzlgos Azl obu AR A 423

o o] A3 450°CA 1100°Ce]) 2XEellA ot
Agk o= GFuA(-ALO,, §-ALO, M-ALO,,
6-ALO;, a-ALO)®] Y= FElE AFAES A=
T e A¥deln =3 matrix polymersa &7l
ST AHAS AT 4 A dhgeld . guk
HoE v P v AR5 A9 A% 2
=, 45 8910® v Pol} Afut ARl
T vl Z1AT e BAol AR
o & A7elMe v REY A4S Alzsle
7 ofdzt SPsE S ol 83l w|sbA o] AL
ool vhe ot AYPAE Alzsle d7E
dgelaral gie}, ohbge] dxel L) il F4R
AIO(OHPIA a-ALOZHA] ZPie7} Wlsl= =
A& B FeE e AR 4 AT7S
skarzt g

2.4

oo

I

dFr HAfAEE vlelaz zv)e S oF
u]E(Al) F2(Changsung Co. )& o] &38R 3pakg
I A7) el osle] AlxE TEF) 80-120
nm 2718] vhe UFHFEE o83l SIS $
3= T S ARSI e I
uE EEE SRl ¥ 108 289 B
Fgsle] B YGRS SE3] FAE A7 F 60°Cel
Al 6-48 A|ZF aMksP Gk} o Fu|EAle] AR
o AR AR GRE)EAL 02 um FEE o]

i)

B3] AEF 60°ColA 12417 A7) 4 AL
Aol FAkst obFu|ge] AR o] FHE 50
MPa2] <tEstelA] 1A]7F B9t spark plasma
sintering(SPS)&- ©]-8-31 300°CellA 700°C71A] A

E grafaled vofRl Ao obrau 483 AYAE
doict Aol =7L 20 mmE UAsP dAE
exof mle} 2158 A el 145~ 33 mmE
&57} Z7t 55 Aot Fopnt. CuKodts A
3= XAl BAE 7)FE ol 83l AlRe] AATxe A
< it A8 24 A e FekAt
&7 (transmission electron microscopy: TEM)&- ©]

314 A9

dubdew ofaly g% e ATAE AN
slod ZFold IS g SIS A
AEE A 4Fu]FE bohemite-AIO(OH)Y
bayerite-AI(OH)7} A4 et A48 dfnlw 242
ZHell el F3 vk A A AAEE A
3} 055 bayerite-Al(OH),0] T uHg-Al& o}

%jl} Zhe I,
2Al+ 6H,0 — 2AI(OH), bayerite + 3H, )

I 1(ays S EFEE TE o838k ke
A (1) HAE AX AAE bayerite- AI(OH)2
Fapdzal w7 ARxlelo}, A bayeritel: A3 A

(@

(b) (c)

Fig. 1. TEM images showing nanofibrous structure obtained from hydrolysis of nano Al powder for (a) as-dried bayerite
AYOH), fabricated from hydrolysis of commercial Al micro-sized powder, (b) the coexisted phases of the bohemite
AlO(OH) and y-ALO; dehydrated at 350°C, and (c) the y-ALO, dehydrated at 500°C.
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Fig. 2. XRD patterns showing the transformation evolution from the bayerite AI(OH), to a-Al, O, as a function of sintering
temperature at (a) as-dried sample, (b) 500°C, (c) 800°C, and (d) 1050°C.
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Fig. 3. XRD patterns showing the transformation evolution from the bohemite AIO(OH) to o-AlL O, as a function of sin-
tering temperature for compaction at (a) 350°C, (b) 550°C, (c) 900°C, and (d) 1050°C.
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Fig. 4. Density and average grain size of bohemite-based
compacts of powers as a function of sintering temperature
in the range from 450°C to 1050°C.
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Fig. 5. The relative surface area of dehydrated and com-
pacted samples measured by the BET measurement.
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