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ABSTRACT

a-Al,O3 nanopowders were fabricated by the thermal decomposition and synthetic of Ammonium Aluminum Carbonate Hydroxide
(AACH) Crystallite size of 5 to 8 nm were fabricated when reaction temperature of AACH was low, 8°C, and the highest
[NH, TTAIO(OH),(SO,) 3.,»1[HCO;] ionic concentration to pH of the Ammonium Hydrogen Carbonate (AHC) aqueous solution was

10. The phase transformation form NH,AI(SO,),, thombohedral (AL(SO,);), amorphous-, 6-,

a-Al,O; was examined at each

temperature according to the AACH. A Time-Temperature-Transformation (TTT) diagram for thermal decomposition in air was
determined. Homogeneous, spherical nanopowders with a particle size of 70 nm were obtained by firing the 5 to 8 nm crystallites,
which had been synthesized from AACH at pH 10 and 8°C, at 1150°C for 3 h in air.

Key words : Ammonium Aluminum Carbonate Hydroxide (AACH), pH, o~Al;0;, Nanopowders, TTT diagram

.M &

B Aty oA axbg @A §o S
.‘T:°ﬂ ol HE YFrUE IerR uAEh FU3 ¢
A2 7k ke 548 7T 9uY 2 4Ry A
2L drwHtte 28y, §719%0E TRy,
ethylene chlorohydrin, = EY-FrE B4t FEsH,
Bayerd o] Utk ol5e] Axe RS 24sle] &
oA a-ALO;S AHAF-E BP9 sfetxsdol oz AA
B a2 FolA GEFEFIE B asiyel o)
Ao A o-ALOF 2FA0] 7 2obx Bas T upd
YEE GFErE @AEe %‘%311‘?3 0 ZANE A

0

L EFNHHCO;) -84 IHHINHLAI(SO,),)
ot aAAN G GEeE G % (NH,AIO(OH)
HCOy)S Az3ta o]RL st a-ALO;, BT
A zst= "W olt) o 7] A]

¥ o) 4
ZZACTEAE W) JECE

=R
URF L7
pHU W&o Z2|

3
R
s

TCorresponding author : Sang Woo Kim
E-mail : swkim@kist.re.kr
Tel : +82-2-958-5526 Fax: +82-2-958-5529

—242-

2 a-ALO; WM HED H—a‘}oq o}
7] FolM A F st 60 nm
7 k0 28y 4-ALO, AL
BB Exa lste] 1
Azst7|7F AfTh S AAXAE 247}
a-ALO; &% Foll Hrlsteq E9tsk & At
off &AZA AZA AAYAE a-ALO; YA
sl A4 A
w2l ?i:r“’ﬂ = <
Ao M whEAIA GRFS
£ A=xstx Ol ALAE %‘Tsﬂ—a— a1 ztzte] NH,AL
(SOy),, rhombohedral(Al,(SO,);), amorphous-, 6-, a-Al,O4
of thet TTT Ael= 2 2 vheihe] Ao #gk A

My ode & e o e Y
FI‘F

Ol
i &
" 1o ol
=2

opp
ol
)

7
)

- — o
o =8 Ho e
:r—ln

liJ

N

°,
Ffﬂ

P o
3 %ﬂ'Ti%EHE

2]
=]

olt}.
2. 48 4y
SEF GFUF B (NH,AIOOH)HCO;, ©]% AACH



UG LR I (AACHY]

2 R7)) A7A BLe Axs) 98 95 kA
AR5 (NHHCO;, sigma EP), G55 H9HNH,AISO,), -
12H,0, sigma EP)& o]-&3l%

AACHE 1S5moll9] 8ikrAdEw 489 S 0.1
mol/1®] ¢=F BY 8N FGsted Azt o)
oM e BkradEs ¥ 4EE Wit 784S 7z AHC
9 AA Aol al 7]&Et) AHC 842 pHE @At
(HCI, wako pure chemical industries, Ltd. GR.)3 & o}
(25% NH; in water, wako pure chemical industries,
Ltd. GR)Z #7lete] 8~119] W= 2H3 A ¥lg2x
£ 8~20°C= 3

248 pHE ZH3 AHC T84 100mlE e &
oA fAg 89 Fof BiAY Y o] 8-S magnetic
stirrer2 WHFAIZ|HA AA 89 100mlE 10 ml/min®]
&2 AAs 30min HHAA FHES GG
dojrl AHEL gwol E2 AHY F 60°ColM A
Zart.

A%£HQ 71933 F AACHERH o-ALO7HA S &
el og 4 HAHABE A f18e] TG-DTA
(Netzsch, STA 409 PC)& °]§3ld 71E4% 10°C/minZ
3y AZE AACH B2e] dRaRo] e 4 49
SEF TAE] f18te] AdellA 1200°ColX Bl St

Azd Sga E8sle Alse AR X138 A
(XRD: Rigaku D-Max Il A)2.2 Jx}o] &4, Z7] 4 7
A 222 FE-SEM(Hitachi, S-4700)S ©]-&3}o] Felalc).

3.@x g

Fig. 12 8259 AHC 4-899] pH F% % [NH,']

10"
300 Reaction temperature —
-0 8% o
2501 1+ 20C O
L
os g ] 2 '_‘é
o 200 10 ¥
— N
@ @]
o 150} 2
'cf% T
£ 100 10° 2
O - o
<
50 ;:3,
Z

0 - . : 10*

7 8 9 10 11 12
pH (AHC)

Fig. 1. Change of crystallite size of synthesized AACH and
[NH, [AIO(OH),(SO4) 3..»][HCO; ] calculated by the
master variable technique of ionic equilibrium in AHC
and AA aqueous solutions as a function of pH of AHC
aqueous solution.
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Fig. 2. SEM photographs showing the AACH size change by the pH; (a) 8, (b) 10, and (c) 11 at 8°C.
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Fig. 3. TG-DTA curves of AACH powders. Heating rate 10°C/
min.
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Fig. 4. XRD patterns of phase transformation by the thermal
decomposition of AACH.
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Fig. 5. TTT diagram by the thermal decomposition of AACH.
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Fig. 6. SEM photographs of phase transformation by the thermal decomposmon of AACH. The thermal decomposition temperature;
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