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Table 1 Measurement condition for analytical elements
/) /s PHA
/kV /mA
Fe Ka LiF 57 54 —5§855 20 20 20~ 80 Res SC 40 20 off
Ti Ka LiF 86 20 8_5 8070 20 20 25~ 175 Res SC 40 20 off
Ca Ka LiF 113 14 1t 00 20 20 30~ 80 Res EPC 40 20 off
- 115 00
Si Ka PET 108 88 —1(1)3888 20 20 30~ 80 Sen EPC 40 70 off
Al Ka PET 144 60 —1‘11421'8080 20 20 30~ 80 Sen EPC 40 70 off
Mg Ka TAP 45 14 40 30~ 80 Sen EPC 40 70 off
¢ Kao LF a3 %00 20 20 20~80  Res sc 40 20 off
Table 2 Components of standard sample for magnesium and magnesium-chromium refractory/ %
Si0» Al O3 Fe 03 Ti0, CaO MgO Cr203
425 313 1 04 0 72 0 008 215 91 57
422 4 22 2 02 1 47 0 098 1 46 89 54
424 1 00 0 29 0 66 Q 013 02 97 37
423 4 07 6 89 1 54 0 32 137 84 74
6654 304 7. 40 1 43 0 40 127 86 61
BHO116-4A 0 26 0 069 0 64 Q0 0036 0 8 98 39
YSBC1980786 0 82 0 17 011 Q 017 1 97. 20 12 08
430 309 5 40 509 0 072 L 31 72 16
X 110 C 2 h, ( ), 10 min,
12 R ¢34 mm
16
) ) 12 )
w % ( ) 3 X s
Table 3 Composition of prepared standard samples/ % o ’
Si0,  ALO3  Fes03 Ti0, CaO MgO  Cry03 '
1 411 6095 L 55 0 32 1. 38 8554 000
2 359 202 L 47 0098 146 91.34 000 2
3 L 46 335 777 014 L. 70 77.60 7 80
4 629 557 638 021 105 6858 1207 21
5 219 902 9 81 0 66 078 63.20 14 32 X s
6 824 11 06 4 65 014 1L 10 5848 16 40
7 259 1470 10 30 0 14 1L 17 53.50 17 20 '
8 399 101 1324 0078 226 6013 19 31 ’
9 6 43 15 87 1L 84 012 1L 03 5212 2247 ’
10 565 845 8 94 Q0 45 134 51.03 2376 ’ ’ ’
11 L05 702 16 01 0011 099 49.78 24 98
12 2260 974 5 34 013 1. 98 54.31 2578 ISO12677—2003 JISR2216—2005,
67: 33,
15 ( )10 24
450 C 4 22
h 72000 ¢ 03000¢ 24 03000¢g ) (w%) : Si0,
51 , , 1100 C 3 28%, MgO 60 34%, Cr,05 16 58%, 7.2000¢g
2 min , 15 min 0,030. g , s
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: 1050 C, X s
15 25 min; 1100 C , 15 1100 C 25 min
25 min 15 min ( , 0030 (Cr, Mg  Sj)
0g) ; 25 min ( s
) 15 min 5
(a) 1 050C ,ISmin (B e 1050°C 15 min (©) —ee=a=1 050 C ,15 min
===~=10507TC ,25 min 1 ====1050C ,25 min 1 ====~1050C ,25 min
—==1100C 15 min —==1100"C,15 min 38 —==1100"C 15 min
——1100C 25 min ——1100°C 25 min 3.7 4 ——1100°C 25 min
3
Fig 1 Results of determination for fusion bead preparation
(a): Cr; (b): Mg; (¢): Si
> 10 min
!Z(xu-— )’ , : ,
6- 1 B
0, = = .
‘ i Vi 24
X i (keps); x; 1 j 1. 24 s
(keps); o i sy 1 a , 5

(%)

Table 4 Results of determination for fusion preparation

1 050 C 1100

[®

15 min 25 min 15 min

25 min

11 260 7 11 2053 11 099 6 10 5995

Cr (n= 6, kcps)
G L 26 0 88 0. 35

Mg (n= 6, kcps)
G Q 62 Q22 0. 18

0 064

0

18 4702 18 090 0 17 938 0 17 6530

14

36153 3.5698 35515 35290

Si (n= 6, kcps)

G 0 083 Q 075 Q 036 Q 024
JISR2216—2005 . yi> 40, o<
015 , 8<%y, <40 , <01, X
4
1100 C 25 min
23
1

100.C , 15 min 5

Table 5 Content range and accuracy for serial standards

! %
Si0, Q 10~ 8. 00 0 060 8
Al,03 0 10~ 15 00 0 1812
Fe 03 0 10~ 15 00 0 078 4
TiO, Q 10~ 0. 50 0 0102
Ca0 Q 10~ 2. 00 0 0293
MgO 50 00~ 90. 00 0 3294
Cr03 0 10~ 25 00 0 0863

25
10 s ;
s 6 Ti0, RSD
s 2 00%
Table 6 Result of precision test( n= 10)

! % RSD
Si0, 6 31 0 30
Al,03 554 Q27
Fe;03 6 36 Q0 25
TiO, Q21 376
Ca0 10 1 05
M g0 68. 58 017
Cr;03 12. 04 0 26
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26
YSBC19806- 86 s s R
430 R s
7
27 Table 7 Comparison of standard sample determination/ %
X (XRF) YSBC1980 686 430
(CA) Standard Detected Standard Detected
, 8 , value value value value
Si0; 390 375 309 321
ALO3 7 39 7 52 540 359
Fe 03 5362 3 61 509 502
3 TiO, 014 014 0 072 0 074
Ca0 1 02 0 99 1 31 129
B MgO 72 16 71 95
»  XRF Cr,0, 15 42 15 34 12 08 12 21
a
Table 8 Comparison of real sample determination by XRF and CA/ %
Si0; Al,03 Fe; 03 TiO» Ca0 MgO Cr,03
CA XRF CA XRF CA XRF CA XRF CA XRF CA XRF CA XRF
GT1 320 323 731 727 10.11 10 12 012 012 1L 49 146 62.37 62 20 1529 15 41
GT2 601 611 831 839 899 898 o1r 012 123 124 59.98 59 82 14 92 15 26
GT3 248 240 12 42 12 31 9.31 928 015 016 L33 130 64. 17 64 31 10 28 10 16
GT4 L78 185 099 0092 9.01 899 013 013 L 03 109 70. 06 70 21 16 59 16 78
GT5 5353 546 624 611 7.63 7 60 021 019 1L 08 103 57.07 57 20 22 22 22 34
References
[1] The Group of Refractory Standard Collection( ). Collection of Refractory Standard ( ). Beijing:
T he Standard Press of Ch ina( ), 2003. 523.

ﬁ—_ﬁﬁ_
s B T I

648.

[8] LU Xiae-ming, T AILi, JIN De-long(

)

’

).

Gazulla M F, Gomez M P, Barba A, et al. X-Ray Spectrom., 2004, 33: 421.
GazullaM F, Gomez M P, Orduna M, et al. XRay Spectrom., 2010, 39: 267.
ZHANG Dongfang, ZENG Fanbin. Applied Surface Science, 2010, 257: 867.
GazullaM F, Gomez M P, Orduna M, et al. Journal of the European Ceramic Society, 2006, 26: 3451.
A sakura H, TkegamiK, Murata M, et al. X-Ray Spectrom., 2000, 29: 418.

SONG Zu-feng, KAN Bin, CHEN Jian( ). Physical Testing and Chemical Analysis(

Refractory(

), 2006, 40(3): 231.

), 2005, 41(9):



10 2855

Determination of Components in Chromium-Containing Refractory with
X- Ray Fluorescence Spectrometry

SONG Xia!, ZHANG Shao-wen”™ , ZHANG Jun?

1. Department of Environmental Engineering & Chemistry, Luoyang Institute of Science & Technology, Luoyang 471023,
China

2. School of Chemical Engineering & Pharmacy, Henan University of Science & Technology, Luoyang 471003, China

Abstract Components like Si0,, AlLO;, Fe;0;, CaO, MgO and Cr,0O; dominate the performance of chromium-containing
amorphous refractory. That’ s still a hard task for product evaluation and quality control for amorphous refractory due to various
component content, less available standard product and difficulty in fusion bead preparation. In the present study, series calibra-
tion standards were made from reagents and marked standards depend upon the content of components in real samples. The fu-
sion bead was prepared with lithium tetraborate-lithium metaborate ( 67 33 by weight) as mixed flux and ammonium iodide as
release agent, which was added during fusion process. T he calibration curve derivated from the relationship betw een light inten-
sity and components concentration and calibrated by theoretical a coefficient. The results of measurement were consistent with
standard by this newly developed method. And good precision was also achieved in determination of real amorphous samples. It

is easy in operation with less time spent, and practical in application.
Keywords A morphous refractory; Chromium; Fusion bead; X-ray fluorescence
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