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Determination of Major and Minor Components in Rutile Ores
by X-ray Fluorescence Spectrometry

YANG Mingkun

(Xiamen Entry-Exit Inspection and Quarantine Technology Center, Xiamen, Fujian 361026 China)

Abstract A-wavelength dispersion X-ray fluorescence spectrometry method for the determination of TiO, ,
Fe, P, SiO,, Al, O,, MnO, CaO, Cr,0;, MgO, ZrO, and HfO, in rutile ores was established. The
samples were fused by Li, B, O;-LiBO, (mass ratio of 67:33) as mixture flux . The results showed that the
optimized sample fusion conditions were as follows: sample-flux ratio (mass ratio) of 14:1, LiBr solution
as releasing agent, sample fusion temperature of 1 150 ‘C, and sample fusion time of 90 s. Under the
optimum experimented conditions, the glass fusion slice of sample was homogeneous, and it had high
strength and good shape. The method was successfully applied to determine actual rutile ore samples, and
the measured values were consistent with the referenced values or those obtained by chemical analysis
methods. The relative standard deviation (RSD, n=10) of the analytes were less than 3. 8%.
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MgO,Zr0O, , HfO, , . . , Analymate V,D (
o )5 (Pt95Au, )3
1 Sartorius CPA225D (Sartorius )6
12
L1 X (Li; B, Oy ¢
ARL9900 XP X (Thermo LiBO,=67:33); ;
Fisher Scientific ), X , 3.6 kW, . 400 g/L ;
1, o
1
Table 1 Analytical condition of determined elements
/ 20 /(") /pm /kV /mA /s
FeKa PET/FPC 57. 50 0. 25 40 70 20
Tila LiF200/FPC 86. 15 0. 25 40 70 20
SiKa PET/FPC 109. 01 0. 25 40 70 20
AlKa PET/FPC 144. 71 0. 25 30 100 20
MnKo LiF200/FPC 62. 30 0. 15 30 70 20
CaKa LiF200/FPC 113. 09 0. 25 30 100 20
MgKa AX06/FPC 19. 96 0. 60 30 100 20
VKa AX06/FPC 76. 93 0. 25 40 70 20
ZrKa LiF200/ FPC 32. 03 0. 15 40 70 20
HiKa LiF200/FPC 45, 87 0. 25 40 70 20
CrKa LiF200/SC 69. 35 0. 25 40 70 20
PKa Gelll/FPC 141. 12 0. 60 30 100 20
BrKa PET/FPC 29. 95 0. 25 40 70 20
L3
2
b
, Ti0, , S10, , CaO, 21
Alg ()g 9Cr2()3 . ) O. 5 fe)
. 2 . O. 2 g ) 5 ) 6 v 7 g ’
° ’ 6 g .
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Table 2 Content ranges for components
b b
in self-made rutile reference samples
b
/% /% 6
- - H g , s
TiO, 37. 59~100 MnO 0. 03~0. 71
TFe 0. 1~35. 04 Ca0 0. 03~1. 91 o ) 7 g,
P 0. 01~0. 10 MgO 0. 10~7. 02 2.2
SiO; 0. 39~7 31 ZrO; 0. 86~12 87
Al Oy 0. 15~3. 70 HIO, 0. 02~0. 26 , 950~1 200 C
Crz();; 0. 10’\“2. 16 . s 1 150 °C ,
o ’ b
L4
b o b
(7. 000 0£Q 000 2) g .(Q 500 0+ 1150 °C
0. 000 1 g (0. 200 0£0. 000 1) g 2.3
’ ’ 8 LlBr 1
(0. 4 g/mL) , ) X )
1150 C , 5 r/min WinXRFEF3, 0 , Br Al
,90 s , BrLg ; a
180 s 180 s, ) (COAL ) )

o 1, NBSG-



2 : X 75
SC ° s O H Q °
Co=(a+al) XA+ D C» i) 3
j=1 Table 3 Precisions and detection limit
: GG 4 of the method /%
Ao sdy H /
I, X ; (pgeg b
o TiO; 68. 66 68 49 0. 54 0. 79
% « o TFe & 63 & 48 0.049 058 108
2. 4 P 0. 052 0. 055 0. 002 3. 80 231
SiO, 5. 72 5. 50 0. 027 0. 50 70. 2
10 . X AL O L84  L94 0058 277 2, 8
, MnO 0. 043 0. 048 0. 058 1 82 20. 0
CaO 0. 95 0. 90 0. 008 0. 87 49, 8
N s 3, MgO 1. 70 1 64 0,019 118 30, 9
. ~- ZrO); 429 419 0 11 L 97 80. 0
Ti,Fe,Si g
’ Fe,S HIO, 0. 09 0. 09 0,002 1 48 9.1
1% ’ Cr; O3 1. 00 0. 90 0. 011 1 24 19. 8
4%, .
Q , 25
kCPS/ % ; (2) s s 2
3 ° ’ 4 ’ )
LOD = 3 X6/Q 2) 0
4
Table 4 Analytical results of the reference materials /%
TiO, TFe P SiO, Al O3 MnO CaO MgO Cry O3 710, H{O,
YSBC 51 35 3L 40 0. 045 1 98 0. 75 0. 90 0. 16 0. 84 0. 07
26705-2003 XRF 51 55 3L 50 0. 043 1L 99 0. 70 0. 90 0. 15 0. 80 0. 08 - -
YSBC 48, 57 36. 24 0. 015 0. 95 0. 38 0. 63 0. 052 1L 12
19716-2003 XRF 48 80 36. 32 0. 013 0. 96 0. 36 0. 62 0. 051 1. 08 0. 05 - -
y 3 5, , s
b b o
5
Table 5 Analytical results of real samples /%
TiO, TFe P SiO; Al Oy MnO CaO MgO Cr; O3 ZrO; H{O,
1 XRF 89. 03 1L 07 0. 055 2. 62 0. 79 0. 03 0. 09 0. 09 0. 10 2. 00 0. 05
89. 12 1. 10 0. 056 2. 70 0. 80 0. 03 0. 10 0. 10 0. 10 2. 10 0. 06
9 XRF 77. 43 0. 54 0. 081 4. 78 1. 83 0. 01 0. 12 0. 18 0. 90 7. 27 0. 16
77. 46 0. 56 0. 078 4. 82 1. 86 0. 01 0. 14 0. 16 0. 92 7. 38 0. 17
3 XRF 91. 28 0. 48 0. 035 1 64 0. 93 - 016 0. 15 0. 16 173 0. 04
91. 40 0. 50 0. 034 1 66 0. 92 - 0. 17 0. 12 0. 14 L 65 0. 03
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