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ALO, Ca0 Fe,0, K,0 MgO Na,0 TiO, SO,
95.0% ~103.0% RSD n=10  0.20% ~
1.72%
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Simultaneous Determination of Al Ca Fe K Mg Na Ti and S in Glass
Samples by Inductively Coupled Plasma-Optical Emission Spectrometry

DU Mi-fang
Luoyang Ship Materials Institute Luoyang 471039 China

Abstract A method for the determination of ALLO; CaO Fe, 0, K,0 MgO Na,O TiO, and SO; in glass samples by
inductively coupled plasma-optical emission spectrometry was developed. The sample pre-treatment selection of analytical lines and
interference elimination were studied. The recovery of the method is 95.0% ~103.0% for the elements with precision of 0. 20% ~
1.72% RSD n =10 . The method provides the advantages of wide dynamic linear range high efficiency and simple operation over
the conventional chemical method and has been applied to the determination of these components in sodium-calcium-silicon glass
samples and their products with satisfactory results.
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Table 1 ~ Optimal operating conditions for ICP-OES determination
2
0.9 kW 15 s Table 2 Choice of analytical spectral lines for elements
15 L/min 30 s A/nm A/nm
15 1/min 10 Al 394. 401 Mg 285.213
0- 80 L/min 3 Ca 317.933 Na 589. 592
2 t/min Fe 238.204 Ti 336. 122
K 766. 491 S 181.972
1.2
HCl 6 mol/L. HF 12 mol/L  HCIO, 18 mol/L 2.4
ICP-OES
GBW 03117
1.3
0. 08 mm
100 ~ 108°C 1h 0.15 ¢
0.0001 g 1.0 mL. HCIO,
5 ~8 mL HF
10 mL 6 mol/L. HCl
250 ml. Fitted
2.5
250 mL
ICP-OES
Al Ca Fe K Mg Na Ti S
0.9980 3
2 10 10 3
2.1 3s L, 3
Al Ca I'e K Mg Na Ti S
3
Table 3 Linear ranges and detection limits for elements
provided by the method
Ly pg g™
Al Y =1937738X -156.873 0.9998 93.6
Ca Y =456844 X +7189. 4 0.9997 120.0
1 S 181.972 nm Fe Y =746930 X 16- 108. 615 0.9990 129.0
K Y =2.27958 x10° X +4246. 4 0.9999 23.0
Mg Y =6545296 X - 1285.93 0.9992 39.5
30 min Na Y =8.77197 x10° X + 132608 0.9994 90.9
S Ti Y =3.7423 x 10 X +30. 0894 0.9999 18.9
S S Y =3.74 x10° X +30.0 0.9983 1700
2.2 2.6
HCl 0.12 mol/L 0.24 mol/L 10 4
0. 36 mol/L 0.48 mol/L 0. 60 mol/L 0.72 mol/L RSD 0.20% ~1.72%
HCI1
HCl 0.72 mol/L 95.0% ~103. 0%
0. 24 mol/L HCI1 84 -3
2.3 GBW 03117
Al Ca Fe K Mg Na Ti S 5
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Table 4 Precision test of the method 1 GB/T 1347—88 S .
RSD/% RSD/% 2 .
Al,04 0.20 MgO 0.25 M. 1987 196.
Ca0 0.21 Na,0 0.31 3 . M. 1999
Fe;05 0.47 TiO, 0.29 822 —824.
K0 0.32 S0, .72 4 .ICP - AES
J . 2003 20
2 266 -268.
3 5
Table 5 Comparison of the analytical results ], 2005 43
wy/ % 4 6-38.
AlLO; Ca0 Fe,03 K0 MgO0 Na0 TiO, SO; 6 . ICP - AES I
, 234 6.4 0.23 1.10 3.93 13.79 0.04 2004 14 2 145 -147.
! 2.33 6.38 0.23 1.08 3.95 13.75 0.041 7 -ICP - AES
, 2.56 6.37 0.18 1.10 3.98 13.77 0.057 0.17 I 2003 23 449 -50. )
2 2.56 6.38 0.19 111 3.98 13.78 0.057 0.18 8 -ICP -~ AES As Sn Ph
Sb Bi J . 2005 25 2 65 -68.
0.80 8.69 0.32 0.30 3.90 14.03 0.015 0.20
3# 9 .ICP - AES
0.82 8.66 0.32 0.31 3.89 14.01 0.014 0.19
J. 2007 16 1 35-37.
, 0.90 8.50 0.15 0.40 4.00 13.85 0.050 0. 14 10
4
0.89 8.48 0.16 0.38 4.06 13.87 0.058 0. 14 ¢y 1CP - OFS
@ 1* 84 -3 o GBW .2004 27 -31.
03117 3% 4% 11 .
] 2007 26 1 112 -115.
3 12 . ICP - AES
T 2005 41 2 851 -852.
13 -
Al Ca Fe K Mg Na Ti S
AL O, Ca0 J. 2006 42 8 51 -54.
Fe,0, K,0 MgO Na,O TiO, SO o 14 1P = AES
@M B MEY L L, OU Ca Mg Ti Fe Pb Cd Al Si B Zn Cu J.
2005 11 2 114 -116.
ICP
50 20
ICP
Y - ICP
PAe /
pAq
ICP - AES/MS
26 100037
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