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R1 XHFHERELREMHNE R
Table 1 Determination conditions of X-ray fluorescence spectrometer
AYis WEH 5 W 20/(*)
TR Ai?jtfal ik (‘,o{l/‘ii%ir/ B el V(flﬁtie/ Cu?r{::n/ W A3 :":/:L i 51
Element . Crystal " Detector Filter (A CE H a2
line pm kV mA Peak Background 1 Background 2
Cr Ka LiF200 150 FL 40 90 69.3630 1.2554
Mn Ka LiF200 150 FL 60 60 62.9748 1.5690
Si Ka PE002 300 FL 30 120 109.084 6 2.3784
Al Ka PE002 300 FL 30 120 144.8950 —4.1692
Fe Ka LiF200 150 FL Al(200)pm 60 60 57.5070 1.3294
Ba La LiF200 300 FL 40 90 87.197 1.503
Ti Ka LiF200 150 FL Al(200)pm 40 90 86.1592 —1.1280
Ca Ka LiF200 150 FL 30 120 113.1270 1.9636
Mg Ka PX1 700 FL 30 120 22.7028 —1.2308 1.5210
K Ka LiF200 150 FL 30 120 136.706 0 2.2530
Br Ka LiF200 150 SC Al(200 pm) 60 60 29.9252 0.9902

T FL A A IE T RR s SC R IN BRI ELES s Br JH TR AL 935 E & T4 Cr, Ba I TR Mn, Ti 3Gk E & T4
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1000 °CHrke 4h J5, iCTE T 1 2% b R A7 1R AL 2R
W 500 g/ L, 1R AL B TC i A5 31 5 i TR 42 4R R I8 U5
TR A8 500 O PHARR TN A R 23 &) < DU IR 3 (Li, B, O7)
A W 2 BE (LiBO D & i & Lo 67 @ 23 A . &
600 CHIHE 4h J5 & H s 4 40 1 FF 5 78 105°C 4%
2hBLE R 0. 074 mm(200 H),

SE K R 75K
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KRR UEY) Bt GBWO7112 CFE 5 M 5 52 56 I 38 P O
WD o Ko v 4l — S AR R — 2 Le I B TR B 38 5
BC il e B — o SR LG E S 'R E R 10 4
ST AT A BURE i S01 ~ S10., 2H R HERE 5 R 51,
PL2s ] A o il 2, A o ol Ze i AR OC R B R T
0.9979, BHERES RN &AM & & ILE 2,
1.4 XWHE

FREL 0. 2000 g 4 2L A MM 7. 0000 g TR A HE I
15 mg A ALHE T4 4 HE s b FH Bl s o 78 2 i 1 1
AT TN 4 T R AR R L3 A IR TR N R L TE AR
AR B B35 1100 °C J5 . H 2l 45 Al 4 $ 18 min, # 1k
20s, HEIGEHERNB D ) 3min, IG5 RL T 58 A 3)

x2 REERPRASHEE
Table 2 Concent of each component in
calibration sample w/ %
[FATE R
Sample  MgO SiO; Al:Oj Fe;O3; TiO, MnO CaO K;0O
No.
S01 0.05 0.48 0.21 0.03 95.00 1.65 0.01
S02 0.05 0.59 0.25 0.52 96.50 0.03  0.02
S03 0.05 7.09 0.45 0.49 90.00 0.04  0.05
S04 0.05 1.18 0.32 0.79 94.14 0.08 0.02 0.07
S05 0.15 0.80 0.56 5.78 88.05 0.12 1.20 0.10
S06 1.74 1.13 0.73 7.20 82.96 0.17 1.50 0.12
S07 0.28 1.49 1.13 10.89 77.62 0.23 0.06 0.14
S08 0.45 2.08 1.99 14.88 74.09 0.22 0.11
S09 0.52  3.22 3.02 26.46 60.00 0.24 0.17
S10 100.00
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Table 3 The limit of detection of the method

ne/g
#H /4y Component Lp #H/3 Component Lp
MnO 180 Fe, O3 180
SiO» 750 TiO; 200
CaO 85 MgO 111
Al; Oy 171 K;0O 70

2.4 FHEMBEE

FHERERE AR AERE i ZBKA57 1 iR 43850 — 4k
PR LA TR A T T A5 B G 20 A7 A BURE L AR RSB
TrEE R A 6 AR R HEAT I E L TR B I E A
SR AU O 22 (RSD) 247 0. 2290~ 1. 6 %% HAA UL
*x 4,
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Table 4 Results of the precision test

FEPLL:h SL56 J7 2 Proposed method
A4 Theoretical -y e g XA f G 22
Component value Found RSD
w/% w/% n=6)/%
MnO 0.18 0.19 1.2
SiO; 29.37 29.15 0.22
Al, O3 9.17 8.97 0.60
Fe; O 18.60 18.65 1.0
TiO, 16.63 16.71 0.64
MgO 5.38 5.28 0.38
CaO 6.50 6.41 0.44
K, O 0.06 0.07 1.6
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x5 SOOEHERPEREASHNELER
Table 5 Determination results of major and minor

components in rutile synthetic samples  w/%

AR 1 A B 2
4 Synthetic sample 1 Synthetic sample 2
Component THEM SRUIE BRE 9Bonk
Theoretical Proposed Theoretical Proposed
value method value method
MnO 0.23 0.22
SiO; 0.41 0.41 2.07 2.08
Al; Oy 0.26 0.29 2.03 2.01
Fe; O3 8.65 8.69 15.25 15.50
TiO, 90.00 90.32 73.87 74.09
MgO 0.31 0.30 0.44 0.45
CaO 0.12 0.11
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fluorescence spectrometry with fusion sample preparation
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Abstract: During the evaluation of rutile grade, the contents of major and minor components in rutile
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should be determined. The content of titanium dioxide in rutile sample was usually very high. Moreover, it
belonged to refractory compound. Thus, the fused bead was easily broken and burst during the determina-
tion of rutile by X-ray fluorescence spectrometry (XRF) with fusion sample preparation. The dilution ratio
and fusion temperature were optimized in experiments. The rutile fused bead was successfully prepared by
adding suitable amount of glass molding agent SiO,. Then, the determination of major and minor compo-
nents (including Fe,O,, TiO,, MnO, SiO,, AL O,, CaO, MgO, K,O) in rutile by XRF was realized.
The standard sample of ilmenite, the certified reference material of gabbro and titanium dioxide of high pu-
rity reagent were ground and uniformly mixed in a certain proportion to prepare 10 rutile synthetic samples
with certain content gradients. Then the calibration curves were drown. The correction of matrix effect and
spectral overlapping were carried out with mathematical correction formula. The correlation coefficients of
calibration curves of major and minor components were all greater than 0. 9979, The contents of major and
minor components in rutile synthetic sample (which was prepared by proportional mixing of ilmenite
standard sample and titanium dioxide of high purity reagent) were determined according to the experimen-
tal method. The relative standard deviations (RSD) of determination results were between 0.22% and
1. 6%. Two rutile synthetic samples (which were prepared by proportional mixing of ilmenite standard
sample and titanium dioxide of high purity reagent) were determined according to the experimental
method. The determination results for the major and minor components were in good agreement with the
theoretical values (calculated based on the certified values of standard samples).

Key words:rutile; X-ray fluorescence spectrometry; fusion sample preparation; major and minor compo-

nent; glass molding agent
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