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Simultaneous Quantification Measurement of Si, Fe, Ti, Ca, Mg, Zr in
Corundum by Inductively Coupled Plasma-Atomic Emission Spectrometry
with Secondary-Melting Method
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Guizhou Province, Zunyi 563000, China)

Abstract; Due to the refractory feature of corundum, secondary melting was adopted to decompose samples. The
solution was then lixiviated by HCl and subsequently measured by Inductively Coupled Plasma-Atomic Emission
Spectrometry (ICP-AES) to determine the contents of silicon, iron, titanium, calcium, magnesium and zirconium.
Boracic acid-sodium carbonate ( mass ratio =2 : 1) was added as the fluxing agent. The large amount of boracic
acid in the flux can completely decompose corundum without grinding. However, it is difficult to dissolve the
smelts. Therefore, the solution was to increase the proportion of sodium carbonate in the flux so that the smelts
dissolve quickly and simply. The experimental conditions of proportion of boracic acid-sodium carbonate flux,
melting temperature and time, sample content, sample grain size and so on were optimized. The results indicate
that the detection limit of the method is 0. 0003% - 0.0051% and the precision (RSD, n =11) is 0. 88% -
4.78% . The consistent results were verified by standard materials and the national standard method. For this
method, the samples were decomposed sufficiently. The grain size accommodation limit of the samples easily meets
the requirement for quick inspection.
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Table 1  Optimal operating conditions for ICP-AES determination

BR(E A TS KAt
T LI 12 mm RF % 1150 W
Lo3o) BT 50 r/min S aWai] 0.2 MPa
BER A 12 L/min FUSEHE]  KES s, 8% 15 s
B S 0.5 L/min R | 30 s
AR I K 3 e ] 56

1.2 bl i A 250
PRI - R FH AT 2R [ SR A 38 7, 12
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R BRI % 0.0.0.1.1.0.,10.0 pg/mL 1) Si Fe Ti,
Ca Mg Zr IR S ARIER W, AR R AFH 100 mL, 7EIR A
FRUERS A 2 mL 50 mg/mL () AL O, %5 ¥k, fif
HE 5 i AL O, AHIE L, 25 120 1 mol/L
HCI,

HC1,H,BO, \Na,CO, 3y i 4 , 5 i 7k ( P B
K >18.2 MQ + em), FHAES (AR w >
99.995% ) ,
1.3 SEusJiik

FREX 0.2500 g 43R T 403 34 b (3 5 P4 i
A 2 ¢ 9 HyBO,)  FHIRA), B A 1 g 1
Na, CO, , it A B FHE 2 1000°C 2 i grdr {145 1 h,
O A, FEINAZ 2 g B9 Na, CO,, 4k ZE 4Rl 10
min, B, F§¥% , BT 250 mL BEARH IAGE S K
(%930 mL) 120 mL HCI, T #br b m#Ads i s
PEHE A (TTAME 1) , /D BCT , R 3, v 4D
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Table 2 Analytical spectral lines and background correction for

elements
JLE  A/nm B AR JLE Anm o BEERE AR
Si 288.166 s Ca  317.933 et
Fe  259.940 v Mg 279.553 A
Ti  336.121 s Zr  339.198 Py o

43 JriEKLIR

Table 3  Detection limits of the method

wy/ %

il -

TR
/%

0.0067 0.0080 0.0056 0.0065 0.0035 0.0071
1
%0.0079 0.0042 0.0095 0.0069 0.0065 0.0079

Fe.0 0.0032 0.0035 0.0031 0.0049 0.0052 0.0043

e

720,004 0.0051 0.0039 0.0052 0.0038 0.0039
0.0046 0.0044 0.0043 0.0041 0.0048 0.0048

20,0051 0.0042 0.0046 0.0045 0.0047 0.0042

0.0052 0.0052 0.0049 0.0050 0.0048 0.0051
Ca0 0.0050 0.0001 0.0003
0.0051 0.0050 0.0050 0.0049 0.0051 0.0048

0.0059 0.0067 0.0077 0.0054 0.0059 0.0048
MgO 0.0063 0.0001 0.0003
0.0054 0.0098 0.0053 0.0076 0.0058 0.0053

0.0042 0.0033 0.0028 0.0039 0.0041 0.0024
10, 0..0036 0.0012 0.0036
00052 0.0043 0.0058 0.0028 0.0021 0.0023

0.0067 0.0017 0.0051

0.0042 0.0008 0.0024

0.0045 0.0003 0.0009
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Table 4  Accuracy and precision tests of the method

wy/ % \
PRAEMIBOAIAE S MATIE  EhREEIE AEIE RSD/%
T wsi v

Si0,  3.20 3.22 3.19  0.88
Fe,0,  1.31 1.30 1.32 2.55
CBW 07151 TiO,  3.80 3.81 3.83  1.33
CaO  0.14 0.14 0.15  4.58
MgO  0.08 0.086 0.084  4.74

7x0, - - - -
Si0,  4.20 4.21 423  1.15
Fe,0;  1.82 1.81 1.83  2.41
Tio,  2.13 2.15 2,14 2.48

GSBD 44001 -92

CaO0  0.16 0.16 0.17  4.78
MgO  0.38 0.37 0.39 3.7

7x0, - - - -
Si0, - 1.38 1.35 217
Fe, 0, - 0.091 0.095  4.55
RS Ti0, - 2.12 216  2.17
1 SRER Ca0 - 0.272 0.278  3.68
MgO - 0.323 0.317  4.12
710, - 0.122 0.118  4.74
Si0, - 1.18 1.14 2.9
Fe, 0, - 0.073 0.076  4.76
FERIE TiO, - 2.73 2.77 2.23
2 BRER, Ca0 - 0.259 0.256  3.25
MgO - 0.323 0.319  4.26
70, - 0.131 0.134  4.69
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