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Table 3 Factors and levels graph of orthogonal experiment used for oxidation condition

of alumina-graphite refractories
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Table 4 The table of variance analysis
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Source of variance  Sum of square Degree of freedom  Mean square =~ Mean square ratio  Significance level
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B 94.18 2 47.09 4.47 BE
AXB 170. 17 4 42. 54 4.03 BE

C 199.42 2 99.71 9. 46 FEEE
AXC 52.31 4 13.08 1.24 ARE
AXD 161.13 4 40. 28 3. 82 %3

D 657.76 2 328.88 31.19 EHEBE

## :F0. 05(2,10)=4. 10; F0.01(2,10)=10. 04; F0. 05(4,

ME4TUEH,FHE C.D XA RAE
HEREMTE,BE BMIZEIEMN AXB,AXD
MWIREERABELM, AMZLEER AXCXY
RREERRARELW,

Zat dIE KR P BEE RS, B
A:B,C:D; HEMAG U EEHMBRMMAR
hefEFiRER SEUPMARRN 4 FTEH
B, S LmES 90 min,

2.3 BARHEILLMIEE

FEwh R R R R B T A DY 6 R A A )
(Li, B,O,) Fe VY ) 8 28 0 4w 0 AR 28 B0 R & 48 1)
VO P R S BR A T SR AR S A MR AR 4T 5
R ER 22 (LiBO,) B9 th1E 77, BE 5 R ¥E ALY
RAF A 2 (ER S B BR A A R A R AE R A i
BPSELSER . FRFBIEE NS R SBA,
FRUAR b fE IR B RR 41, — Mt 5 DU B B 4 IR

49

10)=3. 48; F0.01(4,10)=5.99

AMH. £MEE NEBRER AR EEH
Al O, \SiO, ¥ 28 Rt A AL 9y » k55 56 % A 1 W AR
HMRREMESEN.

SARLHIHE AT, B E MM B VR ik
BMIFDBREERE, MBI X KEEA0t
AR EB/PRBER, A% IEE AR EENA
BOERDFRIEE A —EMEE), 2B
IR R, X EE AN BB E AN,
SHWME AT EPIRER LW TR M., LTBR
B R RE L 2 30 ¢ 1 CH DY i IR S5 0 A R
RGN 6 g, iR 0.2 @, TRIGRBUE & &
2 43 1 T B R AR O AR I R R AT
2.4 BREFRIEE

5 Tl 1 T R 0 S A R P BB M A S R AR
B#fim, XEERBFSEEHRIER L. A5
o B, 0 25 {5 R ASER) ok 5 B4 B IR



EB]| N 5. SRR X 54856 6615 4 0T 48 B BR et K A1 i B F 4 4%
G487 ,2013,33(3):39-45

A PRFRE ., Bt RA WA XN
L RTLAE R BRI . % A BB A R AL
¥ LiBr ,NH, Br figli{b4 KI.NH,I1 %, R{&Y 1
BREZREBERBITF, HEH F L5 Brla
(146. 23 % AlKo(144. TIHYRE WA ES T
.M ALO; B4 EZEL S, Fr LAHER T/
Y. Yt NHIRE S 4. K&ER
BTREMMKA U LR %A NH, T % & (200
g/L)AEmE B PR BRER, MAEA R 50 mg
(%45 7).,
2.5 BRI

BRI KRR —RER A ZLEE
4322 JLZ 1), ISR 1 4E T4 2R B9 B HE R G Y

PR HRBE /D 5 i 2R AR R A I 3 iR 2 ] s Y
AU ERHFUNHSEB PR H
fth2H 53 X R U 48 43 B T B IE S0 A — 2, AT
SEABEN TSR E—-ERiRE., A TRIE
X — WAL, BURKE 1(LOT=9. 15 %) fMik#E 2(1LOI
=24.03%) , MR HI BB R T w5
—FREERER A EEER KRESR
L7 TR AL FIBRE SRS 70T 5 3 R R e iy
W (LOD , 2R J& FRIE M BR824 38 i i AR TR
AEAR A JEHEE . REERBNT AKX
HRBEEEE:
Cxi = Cxgx X (1—LOD

RS WHAZIMERILL

Table 5§ Comparison of results with different treat methods w/ %
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Table 6 Range of concentration and regression precision of the calibrating curve

4 . .
X Al; O, CaO Fe, O, Cr; Oy MgO SiO, TiO,
Components
ARUH 23.40~91.54 0.07~0.60 0.66~5.78 0.022~7.800.074~32.341.40~62.77 1.00~3.58
Range of content
[ 9 %5 ¥ (SEE)

. .. 0.339 8 0.087 1 0.034 1 0. 056 8 0.108 5 0.3291 0.026 3
Regression precision

B DR R (SEE) R R 7R TAEMKR M ERE B S5 6 TR EMITE AR ARERE ORERD B
B AR R PR .
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Table 7 The table of precision test (n=9)

o WEHR FHfE RSD
Component Found w/% Average w/% /%
Al O, 66.06,65. 71,65. 90,66. 20,65. 78,66. 14,65. 99,65. 63,65. 89 65. 92 0. 29
MgO 16.13,16.02,16. 16,16. 23,16. 04,16. 21,16. 11,16. 23,16. 23 16. 15 0.51
SiO, 7.39,7.39,7.23,7.40,7. 34,7. 37,7. 35,7. 37,7. 36 7.36 0. 69
TiO, 2.28,2.29,2.33,2.29,2. 28,2. 28,2. 27,2. 30,2. 29 2.29 0.76
CaO 0. 145,0.152,0. 147,0. 144,0. 145,0. 144,0. 150,0. 147. 0. 153 0. 147 2.3
Fe,O; 0. 87,0. 89,0. 90,0. 90,0. 88,0. 89,0. 89,0. 90,0. 88 0. 89 1.2
Cr, O 0. 057,0. 055,0. 058,0. 057,0. 058,0. 057,0. 054,0. 059,0. 055 0. 057 2.9
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Table 8 Comparison of results with different methods w/ %

N-125 N-226 - N-127 N-158 N-159
4 5r A% BE ¥ BB =% B g BE A BE
Component  The Wet The Wet The Wet The Wet The Wet

method method  method method method method method method method method

AL, O, 69. 36 69.19 60. 70 60. 91 48. 77 49. 02 84.13 83. 84 84.22 84. 20

Si0o, 9.24 9.17 41. 42 41. 28
MgO 10. 09 10. 23 12.02 11. 80

Ca0 1.02 0.91 0. 48 0.53
Fe, O, 1.04 1.11

TiO, 2.23 2.16
Cr, 0 0. 082 0.10
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Analysis of various components in alumina carbon refractory
materials with X-ray fluorescence spectrometry after sample
preparation by fusion

WANG Jun, LIU Wei, DAI Xue-gian, REN Wei-ping, ZHANG Rui-lin
(Technology Center,Shanxi Taigang Stainless Steel Co. , Ltd. ., Taiyuan 030003, China)

Abstract: The sample was prepared by fusion using mixed oxidizing agents. The determination method of
Al O, Si0,, CaO, MgO, Fe,0,, Cr,O, and TiO, in alumina carbon refractory materials by X-ray fluores-
cence spectrometry was established. The effect of mixed oxidizing agent ratio, oxidization time, flux and dilu-
tion ratio, release agent and loss on ignition on the sample preparation and analytical results were discussed.
The pre-oxidization conditions were determined by orthogonal experiments: the ratio of Na, O; and sample was
4 i 1, the ratio of NaNO, and sample was 2 ¢ 1, and the pre-oxidization time was 90 min; when lithium tet-
raborate-lithium metaborate mixed flux (mass ratio of 67 : 33) was used with dilution ratio of 30 ¢ 1 and am-
monium iodide was used as the release agent, the sample reparation results were best; for the samples with
large loss on ignition, they could be determined after ignition, and the ideal results could be obtained based on
the loss on ignition and the measured results, It was verified that, the analytical precision of this method was
good. The relative standard deviations (RSDs, n=9) of components were 0. 29%-2. 92%. The analytical re-
sults were in good agreement with those obtained by chemical method.

Key words: alumina-graphite refractory; X-ray fluorescence spectrometry; fusion sample preparation tech-

nique; pre-oxidation; orthogonal experiment; loss on ignition
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