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ABSTRACT

To investigate the synthesis of B-AlOs; and its crystallization behavior by oxalate coprecipitation method,
the optimum pH range for oxalate coprecipitates has been theoretically calculated from the solubility products
and the equilibrium constants of each metal ionic species and thewr solubility diagram was obtained. The opti-
mum pH range for oxalate coprecipitates at room temperature was eslimated as <4. In experiment, we found
that the optimum condition for oxalate coprecipitates was pH<1, which was not doped with pH controller.
The Na* ions were easily exchanged for the NH!' 1womns of NH,OH which was used as pH controller, and
those NH** 10ns were suppased fo affect the crystallization behavior of B-AlQO; The thermal decemposition
of all complexes was almost complete below 400T. The primary product of the decomposition process was
m-Al(y, which transformed to B*- or B-AlO. at temperature higher than 1000T. We found that the powder
prepared at 12007 had only pP*- and B-AlLO..
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Table 1. Constants for Solubility Equilibria of Com-
plexes at 25T (K is equilibrium constant in-
cluding overall equilibrium constant).

Reaction log K [Reference
1. Hydroxides (8)
HO0()=H*"+0H" —14.0
NaOH(s)=Na®™ +OH" 2.25
AKOH(s)+3H =AP* +3H.0 10.8
APt +H0=AIOH> +H* —4.97
AP+ 2H,0=ANOH),~ +2H" —93
AP +3H,0=Al{OH)(aq) +3H* | —15.0
AP +3H,0=AlOH), +4H" —23.0
2APY +2H,0=ALOH) Y +2H" | —77
3AP +4H,0=AL{OH),* " +4H"' | -13.94
2. Carbonates
COy(g) + H0=HoCO; —15
H.CO:=H~+HCO,~ —6.3
HCO; =H" +C0Os* —10.2
NayCOs(s)=2Na ' -+ COs7 1.93
3. Oxalates
H.C,0,=H*HC:0, —1.23
HC,0, =H + 04" —4.19
Na,CoOhy=2Na® + G072 —1.0 )]
Al(Co0,),=2AF" +3C,048 —15.97 @
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Fig. 1. Companison of solubility diagrams between
NaOH, Na.C{; and Nay,C,0,.
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Fig. 2. Comparison of salubility diagrams belween Al
(OH)'} and Alg(CgO4]3.
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Fig. 3. Flow chart of process.
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Fig. 5. Relative amount of B”-/B-phase of various pH.

pH=0%} pH=2 E=t=! DTAs} TG H4d7}= Fig,
69 7ol Zz} vlehigich HA DTA® 7§ pH=0%=
1407 ¢} 280°C ol A] &2 Ppo) A el o E
2709l &9 peak® FAT A 330 F23} 377C 04
vlehibs W peaks 7 o] &9] oxalated] 1, 23}
Eaell wE gasel ol ot HaEAY 7]4 gase
ol-g yRAe el ske} gle] COp9k COol).

Mo(CaOu = Mo05+ 3C0;+3C0 M trivalent metal

450C ¥-2old m-AlLOy2] AAH #E FHed F
A= ] peakrs} vhebsich

pH=2 2wk 1267 3} 210C el Falge] g
e} A el w2 27418 Fd peak, 240T o4
NHNO; g3 (NH).-C0, 88 F2F Fd< o&
o peak@ o] A= 278C RT3} 338 o 4 el
] peaki= B4 7F G5 o]2#] oxalate®] 17}, 2%
HHZ 21gE Chuo} CO it whg zie|m 870C ¥
28] 2 peakE m-Ab(y%] AAF] w2 Heg &
o}
TG 7% pH=02] £ 200C o) F <) 23] HH
FAT FHEiAart Sas s o7l oxalate -3 o)

2 Fakt 42 o A4Av| 2, organic moietiess] 3wt}
FEHa T oxalate®] FE-dlo w2 FEghAr) o
vl ZHE F45 oxalates] Wd¥-&lrL WAl sly] i Eel
v). 72 A7} oxalates] Htsh-EL 400C o] sty 7
e 4 5 ok

pH=28] B+ 200C o) 3o pH=02] Evtah= &)
3=kl A FH9 FeFgas b sk o= NHNO,

Z

ol

2987



Oxalate 34l &% palumina ¥4+ ALH AF

Na:Al=1:5.84
R e .
P ¢
& i
k=l
£ oo I
=2
[*r)
2 g
B
-150 UEJ
- 200 200 00 00 0004
Temp. {C)

Fig. 6. TG and DTA curve of sample obtained from
pH=0 solution.
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Fig. 7. TG and DTA curve of sample obtained from
pH=2 solution.
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ture.
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