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Table 1 Test conditions of the instrument
20/¢°
6/ Measuring time/s » | .
Element Line  Crystal PHA 5 1t Detector V? tage (/L/lrrem Filter
/pm /kV /mA
Angle BG offset  Measuring BG
Na, O Ka PX1 27. 062 2 2. 0376 60 32 24~68 550 Flow 30 120 None
MgO Ka PX1 22. 394 6 2.337 8 20 12 23~176 550 Flow 30 120 None
Al, Oy Ka PE002 144. 908 4 —1. 1722 26 14 22~170 550 Flow 30 120 None
SiO; Ka PE002 109. 1148 2. 1830 20 16 25~178 550 Flow 30 120 None
P, 05 Ka Gelll 140. 985 6 1. 910 2 26 14 23~170 550 Flow 30 120 None
K,0O Ka LiF200 136. 7310 —1 0660 20 16 24~67 150 Flow 30 120 None
CaO Ka LiF200 113 1232 —0. 8852 20 14 24~170 150 Flow 30 120 None
TiO; Ka LiF200 86,1388 —1 1414 20 14 23~66 150 Flow 40 90 None
TFe; O4 Ka LiF200 57 514 2 0. 779 2 30 16 34~68 150 Duplex 60 60 Al(200pm)
Mn Ka LiF200 62 972 0 0. 707 2 30 16 30~67 150 Duplex 60 60 Al(200pm)
2
Table 2 The content of major components of artificial calibration sample
Mass/g Content w/ %
Sample YSBC O GBWo7105  NaO  MgO  ALO, S0, PO, K,O  CaO  TiO, TFe,0; MnO
> B as 2 U: S10)z 2Us 2 a 2 2 U3 ;
No. 13801-94 ’ ’ g B ’ o ’ ’ ’
1% 0. 300 0 0. 700 0 2. 37 35. 44 9. 68 3L 25 0. 67 1 62 6. 17 1 66 9. 38 0. 112
27 0. 400 0 0. 600 0 2. 03 44, 66 8 30 26. 78 0. 57 1. 39 5. 29 1. 42 8 04 0. 096
37 0. 500 0 0. 500 0 1. 69 53. 89 6. 92 22. 32 0. 48 1. 16 4. 41 1. 19 6. 70 0. 080
4% 0. 600 0 0. 400 0 L 35 63. 11 5 93 17. 86 0. 38 0. 93 3. 52 0. 95 5 36 0. 064
5% 0. 680 0 0. 320 0 1 08 70. 49 4. 43 14. 28 0. 30 0. 74 2. 82 0. 76 429 0. 051
67 0. 700 0 0. 300 0 1. 01 72. 33 415 13. 39 0. 29 0. 70 2. 64 0. 71 4. 02 0. 048
7= 0. 720 0 0. 280 0 0. 95 74,18 3. 87 12. 50 0. 27 0. 65 2. 47 0. 66 3. 75 0. 045
87 0. 800 0 0. 200 0 0. 68 81 55 2.77 8 93 0. 19 0. 46 1. 76 0. 47 2. 68 0. 032
97 0. 900 0 0. 100 0 0. 34 90. 78 1. 38 4. 46 0. 095 0. 23 0. 88 0. 24 1. 34 0. 016
107 0. 980 0 0. 020 0 0. 068 98 16 0. 28 0. 89 0. 019 0. 046 0. 18 0. 05 0. 27 0. 003
117 0. 75 0. 25 0. 85 76. 94 3. 46 11. 16 0. 24 0. 58 221 0. 60 3. 35 0. 040
127 0. 95 0. 05 0. 17 95. 39 0. 69 223 0. 048 0. 12 0. 44 0. 12 0. 67 0. 008
1 4 20 h, o
5 000 g ,0.2500 ¢ , X
(Pt 95% ,Au5%) . , (Li; B, O; : LiBO, : LiF=65: 25 : 10)
s ) 1 150°C 8 LiBO, LiF ,
min""’, 10 s s 90 % ,
NH'LBI' ’ ’ ’ ’ ’ ng B,1 ()7
b o ’ o
, N N \ 2.2
b o ’
2 b
b
2.1 o
b
. [10], 1:10 1:20
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Table 3 The low limit of determination of
each component
LLD
Element w/ %
Na, O 0. 019
MgO 0. 012
Al O, 0. 026
SiO, 0. 017
P,0O; 0. 006 2
K.O 0. 007 6
CaO 0. 018
TiO, 0. 006 4
TFe, O, 0. 005 6
MnO, 0. 003 1
2.6
14 5% 10
1 s
(RSD), 4,
2.7
424 |
GBW03128 117 .
5, ., MgO
B
2.8
117,127 ,GBWO03128

, 6,
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Table 4 Precision test

Found RSD
Component w/ % Average w/ % /%
Na, O 1. 03,L 06,1 11,1 07,1 04,1 06,1 10,1 02,1 08,1 09 1 07 2.8
MgO 70. 19,70. 69,70. 32,70. 66,70. 88,70. 22,70. 39,70. 49,70. 46,70. 61 70. 50 0. 31
Al, O; 4, 26,4, 52,4. 55,4, 39,4. 52,4, 36,4. 48,4, 55,4. 52,4. 37 4, 45 2.2
SiO, 14. 36,14, 29,14, 21,14. 22,14, 32,14. 29,14, 22,14. 09,14. 18,14. 30 14. 25 0. 56
P,0Os 0. 31.0. 31,0. 32,0. 29,0. 30,0. 29.0. 31,0. 30,0. 30.,0. 31 0. 30 32
K,O 0. 72,0. 76,0. 73,0. 75,0. 74,0. 74,0. 73,0. 75,0. 71,0. 73 0. 74 2.1
CaO 2.69.2 88,2 76,2 91,2 88,2 76,2 84.2. 79,2 88,2 86 2. 83 2.5
TiO, 0.79,0. 76,0. 77,0. 74,0. 73,0. 76,0. 76,0. 77,0. 75,0. 75 0. 76 2.2
Fe, O, 4. 12.4. 41,4, 32,4 22,4, 28,4, 32,4, 25.4. 39,4. 22,4, 22 4, 28 2.1
MnO 0. 049,0. 053,0. 051,0, 051,0. 052,0, 052.0, 051.0. 053,0, 048.,0. 049 0. 051 3.4
5
Table 5 Accuracy test w/%
424 GBWO03128 117
Component
Certified Found Certified Found Certified Found
Na, O 0. 85 0. 84
MgO 97. 37 97. 13 61 43 62. 06 76. 94 76. 62
Al, O, 0. 29 0. 28 3. 46 323
SiO, 1. 00 0. 96 2. 69 2. 57 11. 16 11. 02
P,O; 0. 12 0. 11 0. 24 0. 25
K,O 0. 58 0. 58
CaO 0. 26 0. 27 2. 51 2. 59 2. 21 2. 32
TiO, 0. 60 0. 62
TFe, O, 0. 66 0. 64 0. 49 0. 47 335 3. 58
MnO, 0. 036 0. 035 0. 04 0. 042
6 XRF
Table 6 Results comparison between wet method and XRF w/ %
117 127 GBWO03128
Component Wet method XRE Wet method XRE Wet method XRE
Na, O 0. 86 0. 87 0. 17 0. 16 — —
MgO 77. 26 76. 58 95. 46 95. 86 61 62 61 22
Al, O, 3. 52 3. 42 0. 68 0. 71 0. 055 0. 056
SiO, 10. 99 11. 66 2. 30 2. 22 2. 73 2. 77
P,0; 0. 25 0. 23 0. 047 0. 047 0. 12 0. 13
K,O 0. 58 0. 59 0. 12 0. 13 — —
CaO 2. 23 2. 21 0. 45 0. 46 2. 53 2. 42
Ti0O, 0. 62 0. 64 0.13 0. 11
TFe, O, 3. 40 352 0. 68 0. 68 0. 50 0. 47
MnO, 0. 41 0. 42 0. 008 0. 009 0. 037 0. 038
:O“—" NO) : TFe, O »Na, O, K, O
»MgO, AL O; ,SiO, \P, O; ,CaO, TiO, \MnO, ICP-AES .
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Determination of ten components in magnesia refractory

materials and raw materials by X-ray fluorescence spectrometry

ZHAO En-hao', YUE Ming-xin',ZHOU Guo-xing',
XIAO Gang' ,ZHANG Quan',LIU Xin®

(1. Shenyang Institute of Geology and Mineral Resources, Shenyang 110032, China;

2. East Coal Geological Bureau of Shenyang Testing Center, Shenyang 110032, China)

Abstract: The sample was prepared by fusion method. The analysis of MgO, Al,O;, SiO,, CaO,

P,0;, TiO,, TFe, 05, Na,O, K,0O and MnO in magnesia refractory materials(magnesium brick prod-

ucts) and raw materials (brucite and raw magnesite etc. ) by X-ray fluorescence spectrometry was es-

tablished. Compared with previous methods, the content test of Na,O and K;O was added. It provid-

ed basis for the final accurate test of MgO. The flux system for high magnesium sample (the content

of MgO was higher than 90 %) as well as the dilution ratio between sample and flux were discussed.

Meanwhile, the correction of loss on ignition for samples with high ignition loss (such as brucite and



,2013,33(7) :62-67

magnesite) was also investigated. The calibration curves of the method were established with series
calibration samples prepared by national standard sample GBW07105 and high-purity magnesia. The
absorption enhancement effect among coexisting elements was regressed and corrected by empirical co-
efficient method. The detection limit of method was between 0. 031 % and 0. 45 %. The precision test
of sample was conducted. The relative standard deviation (RSD,n=10) of each components was
0.31 %-3.4 %. Synthetic samples and CRM were tested, and the results were consistent with those
obtained by wet method.

Key words: X-ray fluorescence spectrometry; fusion method; magnesia refractory materials and raw

materials; loss on ignition
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