Analysis of Activated Alumina
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X-ray diffraction analysis, the measurement of IR spectrophotometry, thermal
analysis, etc. were carried out to determine the characteristics of activated alumina
in comparison with alumina hydrates, their heat-treated products and imported
activated alumina as standard samples.

In this experiment, it is found that it is possible to determine the sturcture and
characteristics of activated alumina which is in the course of state being converting

from alumina hydrate to alpha-alumina.
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Fig. Infrared spectra of alumina
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a B Table 2 Specific surface area of samples, imported
Table 1 2 goods and reagent
Specific surface
105 Sample area (m’/g)
m?%g Activated alumina | Imported | A 222.9
200 280 goods | B Y
650 A 269.8
B 274.1
Table 2 h;lggﬁ? 1§ %i
a 1mg F 279.1
G 338.4
Table 2 Alumina hydrate Reagent
a —trihydrate 1.8
B —trihydrate 2.7
Imported goods( @ —trihydrate) 16.7
” (@ —monohydrate) 284.5
a —alumina Reagent 1.1
‘Table Specific surface area of calcined alumina
trihydrates(m2/g) X Fig. 6
Temp and Time | «—triphydrate | 8 —trihydrate
106C 2 h 1.8 2.7 280
200C 1h 13.9 70.7
280C 1h 168.8 175.5
550C 1h 214.7 250.4
650C 1 h 215.3 207.5 Fig. 6 (B)
800C 1h 135.2 128.3 Fig. 6 (D)
1100C 1 h 22.3 37.9 35
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B : a-trihydrate treated at 280C
C @ a-trihydrate treated at 540C
D : a-trihydrate treated at 650°C
E ! a-trihydrate treated at 800C
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B : B-trihydrate treated at 280C
C @ B-trihydrate treated at 540C
D : B-trihydrate treated at 650C
E

. B—trihydrate treated at 800C



18

* ‘2@‘ T 50 50 o

x ”l iy
NW”"“WWJ\"-' ’A}WWM | v\“‘wﬁ/ﬂj;\( «mdwdw)mw
20 I 50 80 92

Fig. 5 X-ray diffraction patterns of aluminas
A O -trehydrate treated at 1100
B B -trehydrate treated at 1100
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Fig. 6 X-ray diffraction patterns of imported goods
A monohydrate (imported goods)
B C Activated alumina (imported goods I)

D Activated alumina (imported goods
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Fig. 7 Thermal analysis curves of alumina

A Alumina trihydrate

B Alumina trihydrate treated at 280

C Alumina trihydrate treated 550
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Fig. 8 Thermal behavior of activated alumina and
0 -monohydrate
A Activated alumina (imported goods )
B Activated alumina (imported goods )

C 0« -alumina monohydrate (imported goods
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800 1100
3 800
105 4
800 1
Table 5
6.88 17.89
0.42 0.49
1.44 17.10
0.08 0.43
18.54 1.28
0.5

Table 3 Heating loss at 105 (

Sample 1h 2h 3h 4h 5h 6h 8h

Activated { A | 9.53! 9.77| 8.77} 9.79| 9.83| 9.88| 9.8

e
(?r:;z’;::d B| 65| 7.51| 7.87 7.88| 8.69| 8.78| 8.8

goods1) ¢ | 40| 4.03| 4.03| 4.05] 4.07] 4.07] 4.07

a—monohydrate

(imported goods) 10.20 | 10.20 [ 10.44 | 10.47 | 10.49| 10.53 | 10.54

a-trihydrate

(reagent)
p-trihydrate 0.23| 0.25| 0.21| 0.7 - - -
(reagent)
a—Alumina 0.12] 0.14| 0.16] 0.16 - - -
(reagent)
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Table 4 Heating loss and degree of hydrate (nH»0)

Sample Temperature(T) Heating loss(%) | Degree of hydrate(n)
500 30.54 2.4%
a~trihydrate 800 34.38 2.97
1100 34.51 2.99
500 32.94 2.78
B-trihydrate 800 35.26 3.08
1100 3.09 3.09

Table 5 Heating loss and degree of hydrate (nH»0)

Sample Heating Defree of
b loss (%) hydrate (n)
Activated alumina | A 7.89 0.49
(imported goods1) | B | 6.88 0.42
C 7.40 0.45
Activated alumina | A 7.10 0.43
(imported goodsIl) | B 6.74 0.41
C 6.52 0.40
D 6.38 0.39
E 1.44 0.08
F 6.51 0.39
G 6.63 0.40
«-monohydrate
(imported goods) 18.54 1.28
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