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ABSTRACT

As a part of study to establish the industrial process for manufacturing high purity alumina powder which
is largely used as fine ceramics, an adsorption method using a silica-containing material which can adsorb to
eliminate a major impurity, Na in aluminum hydroxide as a raw malerial has been studied. It is confirmed that
the primary property of powder such as the particle size of raw malerial and that of silica-containing material

plays a great important role in the purification process.
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Fig.2. Flow—diagram of the process for the
purification of alumina using silica—
containing material.
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Table 2. Mill Dimensions and Cenditions.

Mili Mill Revolution |Ball Sample
diameter length |speed fillingness |fillingness
133mm | 144mm 70rpm | 45vol.%e | 35 voi. %
Table 3. Ball Used.
Ball Specification | Specific gravity | Diameter Weight
series *x 10~ %kg/m®) | (mm) (g)
Alumina ball 16 10 2.6

Table 4, Effect of Washing Methods on
Reduction Ratio of Na,O.

Na,O remai- Na,0
Sample ‘Washing ned after ca-| removed
methuod lcination (%6 (%)
Al (OHY, 20*C,1hr. 0. 053 71
(redian
diam.: 81pm, 100°C,1 hr. 0.013 93
Na0 .
content : all(f)gef' 1br, 0. 004 7
0.183 %) | heat - treat -
ment at 400
°C for 1hr.
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Fig.3. Schematic sketch shows the change of

exposed amount of Na with decreasing
particle size of gibbsite,
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Table 5. Effect of Particle Size of AI{OH),
on Reduction Ratio of Na,O.

Median Na,0 remained
diameter after calcinativn | Na,{ removed
Cpm } (%) (%)
18 0. 005 97
53 0. 048 74
57 0 041 78
81 0. 053 71 ]
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Tahle 6. Effect of Particle Size of Silica on

the Chemical Composition of
Calcined — Alumina.
Chemical
cumpositivn Na,Q
(%) | AL,0, |(reduc-| Si0; | Fe0y
. tion ra-
P_artu:le " tio)
size of silica (mm)
¢ 021
0 32 >49, 9 (B9 %) 0 028 0.010
0 041
071 >a9. 9 (78 %) 0.020 | 0.013
0. 043
1 41 >94 9 CT7%) 0.0271 0.013

* raw material: Al (OH); 57 pym, amount uf silica :
5wt. %, caicination at 1350°C fur 90 min.

Table 7. Effect of Amount of Silica on the
Chemical Composition of Calcined—

Au 4«

Alumina.
herréical " {N%,O
ompusmon Tedun s
Amotnt saon] 41,05 [EGR ) Si0; | Fes0s
of silica (wt.%) rativ )
2 >o00.9| GO38| 0020 0 0m
5 >o00| GJ4Y1 0020 0013
10 >90.9| P43 | 0020 0 011

* raw material : Al (OH) , 57 pm, particle size of si-
lica : 0. 71 mm, calcination at 1350°C for 90 min.
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Table 8. Effect of Calcination Time on the
‘ Chemical Composition of Alumina.

Chergiucng})usitiun o (11—1 1?c- .
Sﬁ{glf(lfut}gr)l (%) AlyOy :::E:,) 5i0; | Fey0,
w0 >99.9 | L0451 0 024 [0.012

60 >on 9 &8 o 019 [eom
90 >95.9 | &40 0 020 [0.013
120 >99.9 | 494 |0 020 |0 012
180 >99.9| &35 |0 027 [0 012
240 >99.0 | Kl 0023 o s

* Calcination temp. : 1350°C, raw material : AI(OH),
57 gm, addition of 5wt. % silica (Dp=(. 71 mm)

Table 9. Effect of Calcination Temperature
on the Chemical Composition of

Alumina.
C]-,m:rmrc:al]tl e%!.

Lmposion T educ- H
Calcination @) | A0 (tlon Si0; | Fe0,
temp. {°C) ratio)

1, 000 >e0.01 &84 0 01s] 0011
1, 200 >99.9 &&% 0.018| 0. 012
1, 350 >99.8f G010 020 0 013
1, 500 >99.9) 0354|0028 0 o1t
* Calcination time : 90 min, Taw material : Al (OH) ,

57 pm, addition of 5 wt. % silica (Dp = 0, 71 nm).

A 25 A 6% (1988)

(651)

Faso] Sfac] U deld shr4 = Al
F Ge ZHolwh weba elaby] AdS AhatE £ A,
e 1L500CE A% o)n] 74048 ¢
A7} of7|5) o] vAHr AHHa S, = F
Az 49 93 A F3hg] oo
FAEA 5 g, AT Si0 3 F
Aoz A,

! ﬁ*l"doﬂ YolAz, shadzlel
= ﬁr%‘i/‘* # Fof] 23

B

7t LASIA{0.3~10 pm) 8] -Z-34 Hf
W00 T LI A rrr"ﬁ
hey tibrs) j
. a0 - 8 ; .‘.‘., -1
& e
gl & o .
BV & s H 7
% A 24 /11 ,'i
a0 S —
g by &atch Bail s
E MIL tarys A// ,-’
- / ’
2an| AL - 4
% / C‘Q’; Faud . Caiclned
, &Jﬁ?ﬁ? m—;Q__ Alumina
0.5 1 50 100
Fig 4. Particle size distributions of ball

milled—products at various time.

14

CD T T 1 T 7 I.I T T
12— -
o
N
o
o
TS RERTS
El x
o -
=gl ‘_l A Jdoss
- =
a S <
2 s w
— - L&)
o & o) ,1—)- 0.6 2
»

— L £
z el E]
< - O\ «

T o4 - ' — o4
E A~ o z
= - o
I, o
7 w
2 X Ho.z %

g —1 I (S B AR | L I a
1 5 10 20

GRINDING  TIME Chrl

Fig.5. Specific surface area and median
diameter with grinding time.



W2 ot .

(e s}

2w glen, B4 3080 pm & 2 AYAE FAH )
of. wtebd sadFae] o] Ef 22 30~80pm & 2
#3045 1497 2712 Fahe 2deletn 29T &
gzt 1A A e A d e E R FT AT ﬁél
Fa b G EE D glo, B A o4 2 A
& AA 5ol F AT o & zalel gl
vt

Fig.4 o 714 ball mill o o] & #4%
e gEFEE e Y

EEERA, 1,350Ce A 90 23]
(Dm—41ym yoleh. o Bl zbef wh2 Fa)4

5 A i“d. | 27 el Sedae

Aze] MatE Ho|xm glent, 2% 2
EIRS Ll wls}okaro] o m| st

Flg.5°ﬂ EAALR HdgaAn, viEdRe #AAE
uveblgicl. o714, @lEEAE Fe AN 3ol
T3t AlabA o]},

2 3
a
A
7

4
Anis

A4
233

[

=

Swmi § A_W" .......................................... {1)
Prox-1 Ups
Dpx Dpa14Dpa) s (2)
2

© Dp 94, Dpe A$E4, Sw vins, W
£ UAY FREE, et A dEov E AFHe
Fig.4 o] Q=42 o shratdoinys 14979 495
AL A o, 24D 2AZEAA LA A
o Bz} o] ZojA:m, 2417} o] 32y EAd 144

o salA ARAE AT 4 Ug Aele
ol 4, 4 ball mili & o] &3l FLtForty £4

Table 10,Comparision of Laboratory Products
with Commercial Products,

Aut

Specification Commercial products
- Laboratory

Property Low soda | partisle |sinterepl

upe W SDd4a | partucie |ginterable
& applicatia glrina alumioa | alumina pruducts

é Fe0, 001 0,01 0. 01 |0.010~0.013
.ﬁ'gQ Si0, 0.04 0.02 |(0.02~0.04 |0.019~0.028
E E“’ Na,0 [G03~0.04] 0 03 0.03 |0.005~9.051
Qu AlQy |>99.8 (>99 4| >99 8 [99.8~999-H
Median ~ s ~

diameter {pm) 40 25~5.0 | 0.4~25 | 0.6~41

(662)
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