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Determination of Major and Minor Components in Bauxite by
X-ray Fluorescence Spectrometry with Fusion Sample Preparation

XUE Qiu-hong, LI Jing, DING Yu-long, MA Qing
(' Shandong Technical Center of Inspection and Quarantine, Qingdao 266002, China)

Abstract: A method for the determination of major and minor components in imported and exported bauxites by X-ray fluorescence
spectrometry with fusion sample preparation technique was developed. The matrix effect was eliminated using variable a coefficient
method and spectral line overlap was also corrected. The calibration samples were artificially synthesized with high purity compounds.
The method has been applied to the determination of S10,, Fe,O,, Al,0,, CaO, MgO, K,O, P,0; and TiO, in national standard
reference bauxite samples (GBW 07178 and GBW 07179). The results are in good agreement with certified values with recovery of

98.1% ~111.0%.
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YEBRFR B 8 5 B RE  (0.8000 £0.0001) ¢ F1Li, B, 0, BRERESTRAR FRREE m/g A Y oy %
(8.0000 £0.0002) g, 58241 - &P BHHRETF1050°C Al,04 3.9999 Aly04 61.784
R AR 15 min, ) 2R 3 RS ARG A Bk Fea03 09999 Fea03 15. 445
e , . . e ey Si0, 0.5000 Si0, 7.723
A — B E P HSOR, 8 L A Rl R W AR, TR Ti0, 0,199 T, 3 088
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Table 2 Synthetic standard series and concentration of components
wiy/%
414 N SYN-1 SYN-2 SYN-3 SYN-4 iy SYN-6 SYN-7
OSYgN ﬁ (0.6 ¢Sl + (0.4g S + (0.2 ¢Sl + (0181 + (O;Y:MSO) (0.1g8i0,+0.16 g Fe,05+ (0.3 ¢8I+
(0-851) 0.2 g ALO3) 0.4g AL,O3) 0.6 § AL,O3) 0.7 g AlLO3) AR 0 g Ti0,+0.5 g ALO;) 0.5 g ALOS)
ALO; 61784 71.338 80. 887 90. 440 95.207 100. 000 62.500 85. 686
Fe03  15.445 11.584 7.724 3.864 1.937 0.000 20.000 5.790
8i0, 7.723 5.792 3.862 1.932 0.969 0.000 12.500 2.896
Ti0, 3.088 2.316 1.544 0.772 0.387 0.000 5.000 1.158
Ca0 6.177 4.633 3.089 1.545 0.775 0.000 0.000 2.316
MgO 3.088 2.316 1,544 0.772 0.387 0.000 0.000 1158
K,0 1.075 0.806 0.538 0.269 0.135 0.000 0.000 0.403
P,05 1.620 1.215 0.810 0.405 0.203 0.000 0.000 0.607
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Table 3 Measurement condition of components

. 2/ () M Hab L, B R
Hir o o WES

W (S-S 30 TN o U/kV  i/mA
ALOs 144.894 143.8%6 - PET  50-157 0.15 30 60
Fej03 85.600 85.04 - LE20 27 005 0 40
Si0, 109.110 110.687 -  PET  55~165 0.46 30 80
T, 86.160 §7.617 -  LF200 13~150 0.46 50 60
a0 113.090 114.667 -  LiF200 60~145 0.46 50 50
Mg0 20.035 18.987 21.246 OVO-55 55~163 0.46 30 100
K0 136.631 135.35 -  LiF200 62~145 046 50 60

P,0s 89.532 88.020 90.698  PET
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Table 4  Concentration ranges of elements in calibration curves

qy /% 9y wy/%
Si0, 0.3~12.5 MO 0.1~3.1
Fe,0; 0.3~20.0 K,0 0.03~1.1
ALO, 42~100 P,05 0.03~1.6
Ca0 0.02~6.2 Ti0, 0.1~5.0
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Table 5 Recovery test of the method

/% IS /% lles
a —
AR ERE R% ) AR pige R%
MgO 0.772 0.781 101.2 1.544 1.584 102.6
AL O3 15.450 15.158 98.1 30.88 30.70 99.4
5i0, 1.933 1.949 100.8 3.804 3.869 100. 1
P,05 0.403 0.399 99.0 0. 805 0.792 98.4
K50 0.267 0.266 99.6 0.535 0.530 99.1
Ca0 1.545 1.562 101.1 3.088 3.093 100.2
Ti0, 0.773 0.858 111.0 1.545 1.555 100.6
Fe,05 3.865 4.042 104.6 7.73 7.87 101.8
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BEHCER L L [ SR MEY) 5T GBWT178 . GBWT179, A
JPEEATINGE , 3 6 S5 R, I E (-5 bR (L HEAT LU,
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Table 6  Accuracy test of the method wg/ %
, GBW 07178 R GBW 07179 AR
A Wl el RM% | il el RE%
Aly04 54.68 54.94 -0.47 62.95 63.17 -0.35
5i0, 15.16 15.24 -0.52 16.49 16.62 -0.78
Fe, 03 9.04 9.04 0.00 0.67 0.68 -1.47
Ti0, 2.46 2.46 0.00 3.29 3.28 0.30
K,0 0.30 0.31 -3.23 0.99 1.0 -1.00
Ca0 2.19 2.22 -1.35 0.165 0.17 -2.94
MgO 0.25 0.26 -3.85 0.34 0.33 3.03
P,05 0.21 0.21 0.00 0.25 0.25 0.00

2.2 KEEERE

HE#E BCS 394 \BCS 395 (e [E bR iEAE 4 ) , YSBC 13803 -
510 .GBW 13803 - 94 (15 447V 47 - W bR fEFE & ) , GBW
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Table 7 Repeatability and reproducibility of the method

TFE - w/% EEMEr FHMER|GE ww/%  EEMr HIER
Si0y 1.34~16.67 0.084  0.24 || K0 0.0052~0.98 0.0033 0.0099
Fe03 0.66~15.91  0.039  0.52 |[P0s 0.12~0.247 0.0078  0.0387
Ti0, 1.27~4.35 0.016  0.042 || CaO 0.062~2.19 0.0069  0.0090
ALO; 50.82~88.37 0.48 1.5 ||MgO 0.039~0.47 0.021  0.17
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