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Table 1 Detection conditions of X-ray fluorescence spectrometer
T 7 S Y S R T i PHD i
Element Line Crystal Collimator/ Detector Voltage/ Current/ 20/C°) L - Inter‘ference
pm kV mA < “ line
Al Ka PE 002 300 Flow 30 120 144.903 6 22 78 Br Loy
Si Ka PE 002 300 Flow 30 120 109.099 6 24 78
Fe Ka LiF 200 150 Scint. 60 60 57.4972 21 75
Ca Ka LiF 200 300 Flow 30 120 113.1268 32 73
Ti Ka LiF 200 300 Flow 40 90 86.168 6 28 71 Ba La
K Ka LiF 200 300 Flow 30 120 136.6908 31 74
Na Ka PX1 700 Flow 30 120 27.0138 35 65 Zn LB1
Mg Ka PX1 700 Flow 30 120 22.3584 35 65 3Ca Ka
P Ka Ge 111 300 Flow 30 120 140.9712 35 65
S Ka Ge 111 300 Flow 30 120 110.6852 35 65 Mo Lo
Br Ka LiF 200 150 Scint. 60 60 29.9352 24 74
Ba La LiF 200 300 Flow 40 90 87.1984 30 71
Zn Ka LiF 200 150 Scint. 60 60 41.7826 26 70
Mo Ka LiF 200 150 Scint. 60 60 20,2874 25 78

3 Hral) ; LiBr I (500 g/L) s NH, T34l |
1.3 WRAEYRMNIEE

T80 bR Y A o T4 584 Ao 1
SR LS LT AR EY RS R IR R A
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b 5, [] B 84— A ARG 235 2R (P 8 {1 [R] B
HRIE b — G EA A A I S A By AR MR R D By rh
I A2 0 B S AR o R 51 5 AL T R B A
— O R SO TE YRR R AR R A . R E
REFRMEY AT 47 -8 GBW07177~GBWO07180,
GBWO07182,4: 5" 1 GBW07822 ~GBWO07824 , ik fik
£ GBW07128, GBW07131, GBW07132, GBW07135,
GBWO07136, 4 1 GBW07103 ~ GBW07105, GBW07108,
osq

KRV Y GBW07302, GBW07312, GBW07302a,
GBWO07303a,.GBW07308a, 1+ 18 GBW07405, GBW07407,
A1 GBW07812,GBW07814 . GBWO7815, 5 e #f iy Hh 4%
Moo mIEHE & 2,
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Table 2 Content range of components of

standard sample w/ %
S B A B
d o Y d4 & Y
. Content . Content
Component Component
range range
Al; O3 0.1~75.13 K, O 0.01~5.2
SiO; 1.15~77.29 Na; O 0.03~3.86
Fey Oy 0.06~61.66 MgO 0.09~20.14
CaO 0.08~35.67 P, 0O; 0.04~1.57
TiO, 0.01~3.37 S 0.01~16.04
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Table 3

Influence of dilution ratio on the detection precision

R (1 200

TR (1 = 30)

Moy Hoy
Component - ¥y i i 22 RSD/ Component - 345 )3 e i 22 RSD/
Average/keps SD w/% % Average/keps SD w/% %
Al; Oy 41.6 0.096 0.23 Al; O3 28.3 0.097 0.34
SiO; 22.5 0.065 0.29 SiO; 15.5 0.074 0.48
Fe; O3 168.4 0.52 0.31 Fe; Oy 120.3 0.37 0.31
CaO 19.9 0.059 0.30 CaO 14.1 0.062 0.44
TiO; 12.5 0.082 0.66 TiO2 9.12 0.067 0.74
K;0O 1.32 0.0089 0.67 K, O 1.10 0.021 1.9
Na; O 1.32 0.0074 0.56 Na, O 0.65 0.016 2.4
MgO 0.92 0.014 1.5 MgO 0.72 0.017 2.3
P, 05 0.20 0.0021 1.1 P, 05 0.16 0.0020 1.3
S 26.0 0.64 2.5 S 19.5 0.41 2.1
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Table 4 Influence of temperature on

the detection of sulfur

R Vi B B B
Temperature/C Net intensity/keps Content w/ %
1000 29.6 5.78
1050 27.0 5.25
1100 22.6 4.35
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Table 5 Detection limits of each components pg/g
LA LA
4 o i ISE 44 far I5E
. Detection . Detection
Component L. Component L.
limit limit
Al; Oy 259 K20 39.3
SiO; 122 Na; O 104
Fe; O 27.7 MgO 54.8
CaO 37.3 P2 05 33.2
TiO, 47.0 S 48.0

2.6 HiEREE

AL T — A4 AL & R E 2 IS R
TR CGERE LEOHI & 12 MR RBER 1R
SR SR AR AT U A, T 55 A~ 2 43 1 b i 22 (SD)
FIAR X A5 M 22 (RSD) L L B 25 i RS % . |
%6 Bl AT, 45 2040 1Y RSD #4978 T 3% L A A vk
F%) IR R R

k6 FEBEE(n=12)
Table 6 Precision tests of method

Aoy T¥IE SD RSD/ oy S SD RSD/
Component Average w/ % w/% % Component Average w/% w/ % %
Al; O3 46.46 0.14 0.29 K, O 0.13 0.002 2 1.7
SiO; 21.21 0.063 0.30 Na; O 0.55 0.011 1.9
Fes O4 9.83 0.037 0.37 MgO 0.20 0.004 7 2.3
CaO 3.26 0.014 0.44 P2 Os 0.05 0.0015 2.8
TiO, 1.74 0.011 0.61 S 5.05 0.13 2.5
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Table 7 Analytical results of medium-low grade bauxite and high-sulfur bauxite by

different methods w/ %

o945 ik 2 = iR 3 = WrE 1= Wi 22 Wi 3= USRS
Compoment gk Hfty Ak M A% M A% b A% M Aw Hib
Al; Oy 42.66  42.51  39.89  40.01  37.84  38.06  25.88  25.41  31.73  31.97  38.12  37.80
SiO; 2.35 2.36  10.82  10.65 12.21  12.54  8.56 8.80 9.39 9.31 1142  11.48
Fe, O3 40.82 4119 16.56  16.38  20.92  21.29  13.51  13.72  42.66  43.01  11.16  11.32
CaO 0.05 0.06 8.74 88  0.87  0.85  20.14 19.85  0.10  0.10  10.68  11.03
TiO, 3.72 3.68 1.56 1.52 3.93  4.02 2.47 2.59 3.52 3.41 3.29 3.23
K:0O 0.02 0.02  0.05 0.05  0.25 0.21 0.20  0.18  0.23 0.21 0.35 0.33
Na; O 0.09 0.08  0.26 0.28  0.44  0.45 0.42  0.42  0.38  0.36  0.46 0.48
MgO 0.11 012  0.14 014 029 = 0.27 0.28  0.25 0.26 0.28  0.33 0.32
P, 05 0.05 0.05  0.02 0.03  0.01 0.01 0.03  0.03 0.03 0.03  0.03 0.03
S 0 0 10.02  9.70  15.53  15.93  10.11  9.83 0 0 9.11 8.93
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Determination of major and minor components in medium-low
grade bauxite and high-sulfur bauxite by wavelength
dispersive X-ray fluorescence spectrometry

LU An-jun,SU Meng-xiao
(Guangxi 4th Geology Team. Nanning 530031, China)

Abstract: There is a great variety of medium-low grade bauxite. The content of Al,O; is low and the com-
position of other components is complicated. It usually contains rich Fe, O;, CaO, MgO and S. During the
determination of samples containing rich Fe, O, and S by X-ray fluorescence spectrometry (XRF) after fu-
sion sample preparation, the platinum-gold crucible can be corroded in sample melting. Moreover, the
flowability of sample is poor and the volatilization of S at high temperature is serious. NH,NO; was used
as oxidizing agent for fusion sample preparation. The simultaneous determination method of Al,O,, SiO,,
Fe,O;, CaO, TiO,, K,0O, Na,O, MgO, P,0; and S in medium-low grade bauxite and high-sulfur bauxite
by wavelength dispersive X-ray fluorescence spectrometry was established. In order to broaden the content
range of components such as Fe,O; and S, the calibration curve was plotted using the national standard
substances and samples after chemical analysis. The dilution ratio of sample and flux was 1 ¢ 20. In experi-
ments, 1. 0g of NH,NO, was used as oxidizing agent and 0. 5mlL of LiBr solution was used as release agent.
After fusion at 1050 °C for 8 min, the transparent sample pellet with high vitrifaction degree could be pre-
pared. The detection limits of components ranged from 27. 7 ug/g to 259 pg/g. The relative standard devia-
tions (RSD, n=12) of determination results were all less than 3%. The actual sample was analyzed and
the found results were consistent with those obtained by other methods. The proposed study effectively
solved the sample preparation problem for Fe,O; and S-rich medium-low grade bauxite and high-sulfur
bauxite as well as the problem that the content of S was difficult to be accurately determined. The proposed
method was applicable for the analysis of bauxite samples with S content less than 15%.

Key words: wavelength dispersive X-ray fluorescence spectrometry; medium-low grade bauxite; high-sulfur

bauxite; fusion sample preparation; major and minor components





