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Abstract—This study was undertaken to establish an industrial process for the preparation of low-soda
alumina useful in the manufacture of electronic ceramics. First, starting material, AI(OH);, was admixed
with the chlorine-containing compounds, NH,Cl or HCI, employed as the treating agent for reducing the
soda in starting material, and then admixture was calcined at a temperature sufficient to eliminate the soda
as a volatilizable compound which was produced by reaction of the soda and the above mentioned treating
agents. This treatment is so-called the volatilization method. The results obtained in the study show that
addition amount of treating agents has an enormous effect on the elimination of soda, and that optimum
addition amount of NH,Cl and HC! is 243 and 8.38(mole of treating agent/mole of Na;0), respectively.
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Table 1. Chemical composition of aluminum hydroxide

Composition AbO; Fe;0, Si0; Na,O H,O Moisture

wi% 6519 001 001 023 3451 005
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Fig. 1. Scanning electron micrograph of aluminum hydrox-
ide.
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Fig. 2. Flow-diagram of the process for the purification
of alumina using the volatilization method.
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Table 2. Addition amount of treating agents

Kinds of
treating agent

HCKT.G) 5.14 5.94 6.94 7.03
NH,CUE.P.) 135 243 3.78 4.86

Amount
(treating agent/Na,O mole ratio)
7.84 8.38 9.14 10.37 15.68
10.00 12.30 14.87 - -
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Fig. 3. The relation between amount of treating agent and
the ratio of reduced Na,O.
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Fig. 4. The relation between calcination time and the ratio
of reduced Na,O,
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Fig. 5. The relation between caicination temperature and
the ratio of reduced Na,O.

Table 3. The variation of the ratio of reduced Na,O corre-
sponding to the various concentration of the slur-
Ty
Concentration of
lurry(w/v%) 10 30 50 70

Sample
Ratio of *Calcined ALO: 966 965 965 965
reduced with HCl
Na,O **Calcined AlLO, 983 983 982 981

(%) with NH,Cl
: calcination temp. 1,200, calcination time 0.5 hrs
**: calcination temp. 1,250C, calcination time 0.5 hrs
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Table 4. The variation of the ratio of reduced Na,O corresponding to the concentration of washing solution

Wmmd 0011 N 0.023 N 0034 N 0.056 N
water HCI sol'n HCI sol'n HCI sol'n HCI sol'n
Sample S
Ratio of *Calcined Al,Os 96.0 96.5 96.5 96.6 96.5
reduced with HCI

Na,O **Calcined ALO; 96.9 938.1 98.1 98.2 98.2

(%) with NH,CI

*. calcination temp. 1,200C, calcination time 0.5 hrs
**. calcination temp. 1,250C, calcination time 0.5 hrs
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Table 5. The variation of the ratio of reduced Na,O corre-
sponding to washing time

ashing time(hr) 02 50 075 100 150
o Sample

Ratio of *Calcined AlLO; 958 959 963 962 96.0

reduced with HCl

Na,0 **Calcined AlLO; 97.1 968 969 972 969
(%) with NH,4Cl

*. calcination temp. 1,200C, calcination time 0.5 hrs
**. calcination temp. 1,250C, calcination time 0.5 hrs
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Fig. 6. The particle size distribution of wet ground alu-
mina after calcining at 1200°C for 0.5 hrs with
HCL
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after calcining at 1200°C for 0.5 hrs with HCL
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Table 6. Comparison of labolatory products and commercial products

Specification

Commercial products

Low soda Fine particle Easy siterable Laboratory
. . . . products
Properties alumina alumina alumina
Chemical Fe,0, 0.01 0.01 0.01 0.010-0.013
composition SiO, 0.04 0.02 0.02-0.04 0.019-0.028
(Wt%) Na,O 0.03-0.04 0.03 0.03 0.005-0.051
AlLO; >99.8 >994 >99.8 99.8-99.9+
Median diameter(um) 40 2.5-5.0 0.4-2.5 0.6-43
. dAe YUEAE 45 9 YREE, W4 Fo| 75
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Fig. 11. X-ray diffraction pattern of a-Al,O; prepared in
this study.
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Fig. 12. Scanning electron micrographs of a-ALO;.
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