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L1 U Fig. 1  Flow chart of qualitative analysis
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Table 1 Measuring conditions of the XRF equipment
ok mm ek W IS e gemm mam mwE swm e

TEILHE Standard Rh 50 60 ouT 171 S2 LiF(200) SC 100 ~ 300
HEICE (1) Sta-Ni400 Rh 50 60 Ni —400 1/1 S2 LiF(200) SC 150 ~250
Ca - Ka Standard Rh 40 75 ouT 1/1 4 LiF(200) pPC 100 ~ 300
K -Ka Standard Rh 40 75 ouT 1/1 S2 LiF(200) PC 100 ~300
Cl - Ka Standard Rh 30 100 ouT 1/1 S4 Ge PC 150 ~ 300
S - Ka Standard Rh 30 100 ouT 171 4 Ge pPC 150 ~300
P - Ka Standard Rh 30 100 ouT 1/1 S4 Ge PC 150 ~300
Si - Ka Standard Rh 30 100 ouT 1/1 S4 PET PC 100 ~ 300
Al - Ka Standard Rh 30 100 ouT 1/1 S4 PET PC 100 ~250
Mg - Ka Standard Rh 30 100 ouT 1/1 sS4 RX25 pPC 100 ~250
Na - Ka Standard Rh 30 100 ouT 1/1 S4 RX25 pPC 100 ~250
F - Ka Standard Rh 40 75 ouT 1/1 S4 RX25 PC 100 ~ 300
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Table 2 Calculated values and standard values of bauxite standard material GBW ( E)70036 in various correction models
I ’fﬂt%ﬁzﬁi}ﬂﬂiﬁ TN LOL A2 IE &5 53 H, O (S GI}W( £)70036 f%:\{twgﬁfmu KGR LI & E45 3
53R (%) (%) BOESEH (%) INETE (% ) AR R ZE (% ) AHXTIRZE (% )
MgO 0.136 0.121 0.116 0.120 13.33 0.83
Al, O, 76.94 67.51 64.46 69.74 10.32 -3.20
Si0, 7.91 6.62 6.12 4.88 62.09 35.66
P, 05 0.159 0.132 0.121 0.120 32.50 10.00
S0, 0.182 0.00 0.139 0.047 - -
K,0 1.07 0.880 0.810 0.710 50.70 23.94
Ca0O 0.258 0.212 0.195 0.180 43.33 17.78
TiO, 5.10 4.17 3.81 3.97 28.46 5.04
Fe, 04 7.42 5.97 5.35 6.09 21.84 -1.97
LOI # 13.70 A 13.74 - -
H,0 * A 18.26 - - -

TE: 73R XRE RBE H 0 TiZ S 80, o8 A7 32818 LOT 5 H, O Hovh — I S 406 N & 45 R, O — 5 A 2 5 EHE

© =T FURAREMEARGEIH

43 BIRERARIEYIT GBWOT131 B A E B TH A SN fER LE

Table 3  Calculated values and standard values of carbonate standard material GBWO7131 in various correction models

W ”%’uﬂ:%%ﬁ CAOZ%@I @%Jm LOI %{j%%fu%? PABRERER GBWO7131 %ﬂ:%&fgfﬁﬂﬂ i Lol ﬁméﬁ%
WAEER (%) RIESR(%)  REEER(%)  IHPEH(%)  EM(%)  SERHIIRZE(%) AR (% )
MgO 29.73 19.57 19.18 20.4 20.14 47.62 4.71
AL, 05 0.759 0.454 0.449 0.451 0.290 161.72 -54.83
Si0, 2.18 1.29 1.27 1.28 1.15 89.57 -10.43
P,0; 0.051 0.030 0.030 0.030 0.016 218.75 -87.50
SO, 0.442 0.256 0.00 0.254 - - -
K,0 0.292 0.161 0. 160 0. 160 0. 160 82.50 0.00
Ca0 64.54 31.76 32.07 31.50 30.93 108. 66 -3.69
Ti0, 0.045 0.018 0.0186 0.0178 0.013 246.15 -43.08
MnO 0.038 0.015 0.016 0.011 0.012 216.67 -33.33
Fe, 0, 0.435 0.169 0.176 0.167 0.170 155.88 -3.53
o, * 45.66 A - - - -
LOI * A 45.67 - 45.73 - 0.13

Wie o "R XRF AR HE ELEMT A SR TR s A7 FIRAE LOL 3, CO, Horp— IS B M G5 1T, o5 — TSR A S 5RETS ™ -7 2R

REEBAGE T
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Table 4 Calculated values and standard values of sulfide polymetallic ore standard material GBWO7166 in various correction models

T AMPBEIN ST SEREE LOT P Sulfide #5 GBWO7166  AfLHBIAMIR B BB IE
HiR (%) PR (%) (%) ROEEE AR (% ) EM (%) ZERAXIRE (%) SEFAAXIBRE(% )
MgO 0.360 0.350 0.675 0.505 0.310 16.13 12.90
AL, 0, 1.60 1.55 3.03 2.29 1.25 28.00 24.00
$i0, 3.34 3.50 6.26 4.86 3.78 -11.64 7.41
] 18.43 33.80 0.00 27.75 33.80 - -
K,0 0.306 0.433 0.387 0.484 0.320 -4.38 35.31
Ca0 2.05 2.02 2.61 3.27 1.96 4.59 3.06
Fe 18.22 28.58 27.45 30.84 29.60 -38.45 -3.45
Cu 15.50 28.00 30.72 28.42 24.20 -35.95 15.70
Zn 0.025 0.057 0.049 0.055 0.057 -56.14 0.00
C x 0.138 A - - - -
LOI i A 27.04 - - - -

TE: "+ 73R XRF A REEIRTIXS R Tl © A7 818 LOL 8 C Hip — IS B M 45 R I, 5 — WIS RAS SRIET;* -7 F8

RREHBAL I
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Table 5 Calculated values and chemical analysis values of various correction modes for the unknown sample

/=‘ G :ry‘ 7. Har \r“
Bomn i AR PR

feFRE . AR PR R RIFIR Y,

R (%) R (%) (%) SERMXRE (%) MXIRZE(%) (%)

Al 0, 86.97 76.11 78.01 11.49 -2.44 0.63
Sio, 2.94 1.82 1.31 124.43 38.93 4.17
Fe, 0, 3.26 2.54 2.55 24.84 —-0.46 5.11
TiO, 4.29 3.4 3.10 38.38 9.78 4.80
AHEE R 1 K,0 0.19 0.17 0.16 18.75 6.25 10.45
Ca0 0.33 0.31 0.31 6.45 0.00 9.00
MgO 0.29 0.25 0.20 45.00 25.00 9.95
P,0; 0.28 0.22 0.14 100. 00 61.37 10.76
LOI s 14.6 14.6 - - 2.58
Na, O 0.76 0.71 0.781 -2.59 -8.72 7.17
MgO 0.29 0.24 0.21 39.14 14.95 9.84
Al 0, 0.48 0.39 0.31 54.13 26.16 9.00
Sio, 1.15 0.93 0.83 38.66 12.45 7.05
P, 0; 1.24 1.00 0.97 28.34 2.88 6.77
Fe, 04 1.70 1.21 1.18 44.18 2.13 6.41
FHNEE G 2 S 4.72 A 3.21 47.04 - 4.74
Ca0 1.13 0.81 0.83 36.64 -2.40 7.05
Cr 18.49 13.09 12.89 43.46 1.53 2.75
Ni 22.81 16.18 16 42.55 1.12 2.47
Cu 14.53 10.31 10.33 40.62 -0.23 3.04
Zn 3.04 2.16 2.02 43.24 5.94 5.49
LOI * 37.00 37.00 - - -
MgO 0.21 0.200 0.185 14.49 8.11 10.12
Al, 04 0.53 0.472 0.427 23.87 10.61 8.34
Si0, 2.18 1.818 1.650 32.00 10.15 5.83
P,0; 0.02 0.024 0.028 -34.29 -13.21 14.91
S 18.84 34.02 34.02 - - -
K,0 0.05 0.048 0.042 15.44 13.31 13.77
FANRE S 3 Ca0 0.15 0.127 0.137 7.72 -7.50 10.81
TiO, 0.03 0.031 0.026 30.98 20.78 15.18
Fe 4.52 6.942 6.720 -32.81 3.31 3.64
Cu 0.68 1.057 1.218 —44.37 -13.18 6.36
Zn 32.24 50.517 48.250 -33.18 4.70 1.15
Pb 1.58 2.505 2.646 —40.46 -5.33 5.05
C * 1.21 1.21 - - -

T« 73R XRE AR EIRT XS R JOl ;A7 3216 LOLA M REERIN 2B RA S SRIETTE; -7 FRRE HaURGEHHT
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Accuracy Research of Minerals with High Loss of Ignition during X - ray
Fluorescence Spectrometry Semi — quantitative Analysis

LI Da - yong, ZHU Zhi —xiong~ , LI Jing, WANG Liang
( Guizhou Central Laboratory of Geology and Mineral Resources, Guiyang 550018, China)

HIGHLIGHTS

(1) A calibration mode combined chemical quantitative analysis with X — ray fluorescence spectrometry semi —
quantitative analysis was proposed.

(2) The average accuracy of multi — element in bauxite, carbonate minerals and sulfide metal minerals was
increased by 2.6 to 4.5 times using this calibration mode.

(3) This method can be used to quickly determine multi — element in minerals with high loss of ignition.

Sample preparation Sample under test \ Selective quantitative

& chemical analysis
| —

|

XRF qualitative The calculated results The calibrated results of
analysis of qualitative analysis qualitative analysis
obtained with SQX

ABSTRACT

BACKGROUND: The SQX, X —ray fluorescence spectrometry semi — quantitative analysis software, was used to
analyze an unknown sample. The software can analyze the range of °F —**U elements, but cannot directly analyze
the parameters such as H,0 and C. Employing the balanced normalized calculation to test a special sample, such
as bauxite with high loss of ignition and high crystalliferous water content, carbonate minerals with higher CO,
content, sulfide metal minerals with higher sulfur and carbon content, the analysis results for main elements like
Al,O,, Si0,, CaO, MgO and Fe are largely affected by undetermined parameters resulting in low accuracy of semi
— quantitative analysis data.

OBJECTIVES: To propose a new calibration mode through experimental research.

METHODS; The calibration mode quantitatively and selectively analyzes the parameters such as loss of ignition,
crystalliferous water, carbon dioxide and sulfur of an unknown sample, based on the preliminary results of semi —
quantitative analysis. By putting the quantitative analysis result into SQX, the new semi — quantitative analysis
results were obtained by using the second equilibrium normalization calculation.

RESULTS: The experimental results show that the average accuracy of multi — element in bauxite, carbonate
minerals and sulfide metal minerals was increased by 2.6 to 4.5 times using this calibration mode.
CONCLUSIONS ; The method can quickly and accurately determine multi — element in minerals with high loss of

ignition, including bauxite, carbonate minerals, and sulfide metal minerals.

KEY WORDS: bauxite; carbonate minerals; sulfide metal ore; X — ray fluorescence spectrometry; semi —

quantitation
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