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Table 1 Measurement conditions for elements by XRF

o g TH e WIE . FEEE XA LE bR 26/(%) Vs PHD
TR X - tal pm pmo UKV I/mA s sy 0 i S8 LL UL
TFe Ka Ba Co  LiF200 F-PC 150 AI(750) 60 60 57.5220 0.8604 20 10 15 68
Si0, Ka PE002 F-PC 300 None 30 120 109.1104 1.8812 24 10 24 78
Al O, Ka Br Co PE002  F-PC 300 None 30 120 144.9264 -1.4904 26 12 22 78
MgO Ka Ca PX1 F-PC 700 None 30 120 22.8600 1.8028 -1.7478 40 14 35 65
CaO Ka Fe LiF200 F-PC 300 None 30 120 113.1266 1.5400 26 10 29 73
Na, O Ko Zn PX1 F-PC 700 None 30 120 27.5912 1.9922 -1.2224 50 20 35 65
K,0 Ka LiF200 F-PC 300 None 30 120 136.6978 1.4310 32 14 31 69
TiO, Ka Ba LiF200 F-PC 300 None 30 120 86. 1600 -1.1534 34 10 29 71
MnO Ka Cr Co LiF200 F-PC 150 None 60 60 62.9890 1.1244 30 10 15 68
P Ka Cu GE111 F-PC 300 None 30 120 141. 1050 1.8000 40 12 35 65
S Ka Mo P Cu GEl11l F-PC 300 None 30 120 110. 6834 2.0722 36 12 35 65
Cu Ka Rhl LiF200 F-PC 150  Al(200) 60 60 45.0500 = 1.2534 34 10 34 66
Col Ka LiF200 F-PC 150  Al(750) 60 60 52.8070 1.2464 20 10 16 67
Mol Ka LiF200 SC 150  Al(200) 60 60 20.2952 0.7920 20 10 25 78
Bal La LiF200 F-PC 300 None 40 90 87. 1756 0. 7644 24 10 30 67
Znl Ka LiF200 SC 150  Al(200) 60 60 41.7758 0.9936 20 10 24 71
Crl Ka LiF200 F-PC 300 None 60 60 69.3766 1.1534 16 10 11 69
Rhl Ka-C LiF200 SC 150 None 60 60 18. 4692 10 26 78
Brl Ka LiF200 SC 150 Al(750) 60 60 29.9478 1.0522 16 6 20 78

T F-PC AR A, SC A I BRI ECES s PHD g ik i i EAT M 4%, LL S B I, UL 5 RO . Col LURITERM TR IGL EE T

1.2 FERKHA

-5 4" (95% Pt +5% Au) , XRF 43 #7
LR B H (67% LiBO, +33% Li,B,0,, 4> #r 4l ,
9 R AR 2= 0 T o

500 g LiBr 3% i , NH,NO, {1 FI¥% ¥ , Co, 0, [ {A
1 I S =71 ol B 2
1.3 KR *

BRE™ A AR AE 105°C i BEFE Y HE 2h, 25 B 0 FfT
KA H 5 A6 T AE 600°C 11y 3 b p A 58 2h, - )
ar PR HE 78 B BT B b A A

MRUCHERf PRI 7. 0000 g iE 5 #5577 0. 2500 g £
i 0. 1300 g =4 Ak 85l & T 8 & G &tk
e, TR Sk /N B B MR R A A 2 A0, A 10 ~ 12 7%
NH,NO, #fFIE UM 6 i 500 g LiBr %K, B T HL A
FEREDL L, 3% B BHGE EE 500°C, #il #4HE [E] O min; 48
FEIRE 700°C, AL IS 18] 3 min, {38 )54 # NH,NO,
Fe o3 AL DR AP 0 52 8 ol 5 AR S TR 2 1050°C
JERL S min, HEFE 9 min, #E 1 min, JLETEA G S A H
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C Jhili 2 850°C , i ity 1 3y B0 AKEEL v, F 39
B Je AT AR B g A R B 2 R T I (2 T T g i AR
faT, AU 55 34 ) , KA H1 2 min, 4R 5
H A 8 7E 01w b b AR N Sy o3 B, R

x2 BHSHAENEE
Table2 Concentration ranges for elements in calibration
samples
45y o(B)/% 457 o(B)/%
TFe 13.13 ~66. 87 K,0 0.037 ~0.85
Si0, 3.48 ~60. 86 TiO, 0.073 ~10. 63
Al, O, 0.99 ~29.26 MnO 0.072 ~0. 288
MgO 0.045 ~6.16 P 0.01 ~0.138
CaO 0.081 ~6.38 S 0.007 ~2.44
Na, O 0.012 ~0.28 Cu 0.0014 ~0. 068
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Table3 Calibration parameters for analyzed elements

B A

gis i MR lfw'f/’i; K/%
TFe Fe 0.46729 59.74370  0.26631 0.03933
Sio, Si 0. 00872 1.32357 0.35832 0.07074
Al, [0 Al -0.09271 1.66830 0.11725 0.04497
MgO Mg 0. 06204 0.57166 0.07132 0.06635
CaO Ca -0.02864 0.22761 0. 04985 0. 03675
Na, O Na -0.01613 0.03943 0.06076 0.12616
K,0 K -0.03811 0.20628 0.02323 0.02947
TiO, Ti 0.01118 0.20189 0.06654 0.02905
MnO Mn -0.02591 4.71704 0.00648 0.01395
P P -0.00232 0.26003 0. 00222 0.00577
S S -0.07262 0.22287 0.02473 0.06338
Cu Cu —-0.01510 66.94592 0.00094 0.00275

Hi 28 3 25 SR A UL ki A N AR I, il FH B I8
o RBOEMZ T RBOHEE 6 0T R IE, % 4 H oo
Z IR AL RMS <0.5% , 5 R AR K <0. 1% 4
R bR T R A 2k & T
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Table 4 Detection limits of the method

4 Ly/ W o Ly/ 7
(pg.g™') THR% (pg.g™') FHR%
TFe 142.50 0. 043 K20 22.01 0. 0066
Sio, 90. 95 0. 027 Ti02 25.20 0. 0076
AL O, 56.34 0.017 MnO 37.17 0.011
MgO 38.37 0.012 P 16. 86 0. 0051
CaO 23.49 0. 0070 S 13.71 0. 0041
Na, O 28.02 0. 0084 Cu 8. 82 0. 0026

2.4 JIENBEE

XEARAERE i GBWO7824 F & il 45 7 MAE A, 4%
F 1 IR AR B T SRR AT IR, et 5
VNGB SR FRR b — R B R 7 K 4
ARG 3 B o i 2 5 Bodl nl 0, 45 423 (9 05 i H
WREEY/NT 3% (RSD,n=17),

Table 5 Precision test of the method

50y S X 8 L IR B
PR ERER/ % RSD/ % F-HpME SR/ % RSD/%

TFe 40. 86 0. 14 40.92 0.59
Si0, 33.85 0.14 33.68 0. 46
Al, 0, 2.21 0.27 2.25 0.74
MgO 2.22 0.26 2.24 0.91
Ca0 2.02 0.33 2.02 0.84
Na, 0 0.15 0. 87 0.16 2.26
K,0 0.26 0. 80 0.25 2.48
Ti0, 0. 107 1.33 0.115 2.62
MnO 0. 154 1.38 0. 150 1.94
P 0.029 1.83 0. 030 2.56
S 0.914 0.40 0.925 2.28
Cu 0. 027 1.08 0. 029 2.89

2.5 TIEMERE
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Table 6 Comparison of analytical results

GBW7271 GBWO07275

Hor
brUEf/ % A/% RE/% FRMEAE/ % Rik/% RE/%

TFe 44.67 44.51 0.36 26.90 27.09 0.73

Si0, 19.12 18. 87 1.62 55.08 54.84 0.44
Al, O, 1.35 1.38 2.22 0.90 0.91 1. 11
MgO 3.60 3.56 1.11 3.20 3.19 0.31
CaO 4.10 4.14 0.98 1.83 1.86 1. 64

Na, O 0.071 0.068 4.23 0.024 0.026  8.33
K,0 0.22 0.21 0.45 0. 106 0.12 1.32
TiO, 0.242 0.235 2.90 0.022 0.021  4.55

MnO 0. 190 0.188 1.05 0.151 0.147  2.65

P 0. 145 0.142 2.07 0. 035 0.037 5.71

S 1. 31 1.28 2.29 0.091 0. 086 5.49

Cu 0.37 0.368 0.54 0. 0096 0.0090 6.25
3 4iE

o FHIARR A J 5 8 i o R D, X B RO
EMERT AhZMOuE, RANRE S o &
BOE MR RPN & I EAE A RUH R T 2%
PRZGOE FE R B T4, O A (A R DR AT
ARG N T— Bk KRB ICR .

B TR BBk ZE BT R MERE B 2R
B, AR S B — BB 0 A BN A, AR 140
R FEM, ERICR TFe 1YME 45 3R AL, K
JLE i 5 o P T BR Bk L A R ] S U )
oS ST A o a2, G A5 T R e TR EE L I 4
i 28 R e N e 2% A ST UC TR Y 20 A R T R 0
SETVBA A1 Y HE R I A (R F5 2255 ,2004) .
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Determination of Major and Minor Components in Fusion Samples of Iron Ore by the Wavelength

Dispersive X-ray Fluorescence Spectrometry

ZHANG Hua,WANG Li-xing,SI De-yong, WANG kai-qi
(No. 8 Gold Branch Laboratory of CAPF, Urumgqi, Xinjiang 830057)

Abstract: A new method has been developed for the determination of 12 components including TFe, SiO,, AI,0;, MgO, CaO, K,0, Na,O, TiO,,

MnO, P, S and Cu in iron ore by the wavelength-dispersive X-ray fluorescence spectrometry.” The samples are fused with mixture flux of LiBO,-Li, B, 0,

(67:33) and the calibration samples are artificially synthesized with high purity compounds. The common background method is used for background cali-

bration and the variable theoretical a-coefficient method is employed for matrix effect calibration. This method has the advantages of high accuracy and

precision, and high efficiency, and has been applied to the routine analysis of iron ore.

Key words: X-ray Fluorescence spectrometry, Fusion Sample Preparation, Major and Minor Components, Iron Ore
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