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Quantitative Determination of Alumium and Silicon Elements in
Corundum, Kaolin Clay and Mullite

WANG Zhiyuan
(Testing Research Center of Beijing Institute of Aeronautical Materials, Beijing 100095, China)

Abstract Analytical methods for determination of Al and Si in three raw materials were discussed. Alum+
num content was determined with volumetric method. Excess EDT A was added to acidic solution to form
ALFEDTA complex and mask residue elements. In slightly acidic solution, the EDT A in excess was titrated
with zinc chloride standard solution with xylenol orange as the indicator. Furthermore, the ALEDT A com+
plex was treated with ammonium fluoride and then the equal amount of EDTA was released into solution.
The solution was titrated once more with zinc chloride standard solution and orange red color indicated the
titration endpoint. The AL2Os content was calculated by the volume of zinc chloride solution that was cowr
sumed. Gravimetric method was used to determine the silicon content. The melting sample was treated to
form silicate precipitation. After incandesce and weighing, sulfuric acid and hydrofluoric acid were used for
disposal of the silicon and then repeat incandesce and weighing. The content of SiO2 was determined ae-
cording to the difference between the two weights. The two methods are both classic, accurate and reliable
and can be widely used.
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3 70% ~ 6 95% s 1
s , RSD
1 (n= 6)
Table 1 The testing results of AL, O; content for the corundum, kaolin clay and mullite
AlL,03 /% /% RSD / %
1# 99 65 99 72 99 81 99 68 99 72 6 95
2% 98 53 98 58 98 64 98 67 98 60 6 24
35 47 35 40 35 51 3548 35 46 4 65
42 15 42 18 42 25 4220 42 20 4 20
50 11 50 15 50 18 50 09 50 13 4 03
75 34 75 30 75 29 7525 75 30 370
215 221
(AR)
> 2 222
2 (n=6) 0. 2000 g 3g
Table 2 The testing results of AL, O; content for the 1g
certified reference materials ®/ % 1000 C
1h s
1778 90 64 90 68 .62 90 65 90 58
7108 58 26 58 24 8. 18 58 23 58 20
YS B14081 43 58 43 59 43.66 43 61 43 62 300 mL , 50 mL (1+ 1),
YSBI4083 72 58 72 49 72.46 72 51 72 39
GBWO03121 31 37 31 36 31.34 31 36 31 41
GBWO03122 38 78 38 60 38.79 38 72 38 62 30 mL
5 mL (0 1%), 10 mLL
> 10 min
216 (5+ 95)
(1) 1 h, 3~ 4 3~5
9 9 3~ 5
1h 106 Um ;
(2) ; , 30 mL , ,
(3) , 1000 C ,
5 30 mi.n ’ ’
(4)
Al20Os , 10 mL 5 (1+ 1),
; 10 mL
(5)pH ) 1000 C 10 min
pH , , ;
(6) _
W(Si02)/ % = ’%x 100
: tmi1— > &5
(7) m2— > 25
, ENGRITRA m— .8
22 223



38 2011

, I 83% ~ 3 37% R 3
, RSD
3 (n= 4)
Table 3 The testing results of SiO, content for the kaolin clay and mullite
Si0, ! % ! % RSD /%
54 06 54 10 54 08 54 03 54 07 2 98
L 61 L6215 158 1 60 1 83
28 10 28 15 28 11 28 16 28 13 2 94
45 03 44 95 44K 98 45 0 44 99 337
224
3
R 4
4 (n=6) s
Table 4 The testing results of SiO, content for the
certified reference materials ®/ % . i ALOs
99% ,
1778 1. 68 169 1 74 L 70 171
7108 33 38 33 39 33.40 33 39 3343
YSBI4081 51 45 51 48 51.46 51 46 51 43 ,
YSBI14083 21 78 21.75 21.72 21 75 21 81
GBWO03121 54 56 54 46 54.49 54 50 54 55
GBWO03122 44 48 44 50 44.51 44 50 44 53 ICP-AES ?
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