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Fig. 1 Peak overlap ofcharacteristic spectra of Si, Ta and W
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Table 1  Basic configuration of JXA —8230 EPMA spectrometer
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CHI1 XCE #4 GPC TAP/LDE1 140
CH2 XCE 74 GPC TAP/LDE2 140
CH3 XCE 74 XPC LIF/PET] 140
CH4 H 7Y H - XPC LIFH/PETH 100
CHS5 L 7 XPC LIFL/PETL 140
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Table 2 Sample number and background position
Si Ta \
, o .
REdh g k- AR Jfo%’_?: TR Bk - %R Jf%ﬁ_% e P Jf%"_% TER
(Bg™) (Bg™) (Bg™) (Bg™) (Bg™) (Bg™)
Si-A TAP - Ka 5.00 5.00 TAP - Ma 8.18 5.00 TAP - Ma 5.19 5.42
Si-B TAP - Ka 5.00 5.00 TAP - MB 5.00 5.00 TAP - MB 5.00 7.30
Si-C TAP - Ka 5.00 5.00 PETL - M« 8.48 5.00 PETL - M« 9.31 10.13
Si-D TAP - Ka 5.00 5.00 PETL - MB 5.00 6.14 PETL - MB 5.00 5.74
Si-E TAP - Ka 5.00 5.00 LIFL - La 5.96 7.09 LIFL - La 5.00 5.00
Ta-A TAP - Ka 5.00 6.44 TAP - Ma 5.00 5.00 TAP - M« 5.00 5.30
Ta-B TAP - Ka 5.00 6.44 TAP - Ma 5.00 5.00 TAP - MB 7.52 8.03
Ta-C TAP - Ka 5.00 6.44 TAP - Ma 5.00 5.00 PETL - Ma 5.00 4.45
Ta-D TAP - Ka 5.00 6.44 TAP - M« 5.00 5.00 PETL - MB 5.00 3.91
Ta-E TAP - Ka 5.00 6.44 TAP - Ma 5.00 5.00 LIFL - La 5.00 5.00
Ta-F PETL - Ka 9.94 9.43 TAP - Ma 5.00 5.00 TAP - MB 7.50 9.76
W-A TAP - Ka 6.44 5.00 TAP - Ma 5.00 5.00 TAP - M« 5.00 5.00
W-B TAP - Ka 6.44 5.00 TAP - MB 5.65 5.00 TAP - Ma 5.00 5.00
W-C TAP - Ka 6.44 5.00 PETL - M« 5.00 5.00 TAP - M« 5.00 5.00
W-D TAP - Ka 6.44 5.00 PETL - MB 5.00 5.00 TAP - Ma 5.00 5.00
W-E TAP - Ka 6.44 5.00 LIFL - La 5.00 5.00 TAP - Ma 5.00 5.00
W-F PETL - Ka 8.87 5.00 PETL - Ma 5.00 5.00 TAP - M« 5.00 5.00
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Table 3 Analytical results, errors and detection limits of SPI samples
i Ta W g
MRS [ am ok RER | AH oBE  BEE | A oRE  BHE | ()
F L o R 1A FHL o R VA wHL o R VA (%)
(%) (%) (pg/g) (%) (%) (pg/g) (%) (%) (pg/g)
Si—-A-01 100.71 0.23 158.00 0.67 4.01 147.00 1.11 2.66 140.00 102.49
Si-A-02 99.69 0.23 164.00 0.67 1.00 147.00 1.07 2.78 146.00 101.43
Si—-A-03 100. 31 0.23 152.00 0.70 3.86 146. 00 1.17 2.56 141.00 102.19
Si-B-01 103.77 0.23 161.00 7.52 1.14 393.00 6.34 1.17 324.00 117.62
Si-B-02 103.22 0.23 166. 00 7.41 1.16 405.00 6.46 1.16 317.00 117.09
Si-B-03 102.76 0.23 157.00 7.46 1.15 399.00 6.22 1.19 328.00 116.44
Si-C-01 99.74 0.23 171.00 0.07 34.19 169. 00 0.12 17.69 137.00 99.94
Si-C-02 98.94 0.23 169. 00 0.12 20.90 158.00 0.10 23.08 155.00 99.16
Si-C-03 99.63 0.23 169.00 0.10 25.40 160. 00 0.09 24.20 146.00 99.81
Si-D-01 100. 87 0.23 165.00 0.95 9.93 813.00 2.67 3.76 486.00 104.49
Si-D-02 100. 74 0.23 165.00 1.05 9.17 804.00 2.70 3.78 514.00 104.49
Si-D-03 100.73 0.23 156.00 0.94 10. 50 879.00 2.53 3.91 500. 00 104.21
Si-E-01 100. 50 0.23 159.00 / 100. 00 227.00 / 524.99 254.00 100. 51
Si-E-02 100. 38 0.23 156. 00 / 100. 00 227.00 / 100. 00 180. 00 100. 38
Si-E-03 100. 45 0.23 157.00 / 366.45 223.00 / 109.87 178.00 100. 48
Ta - A -01 0.66 1.63 68.00 101.09 0.28 323.00 14.70 0.56 201.00 116. 44
Ta-A-02 0.70 1.56 69.00 100.75 0.28 324.00 14.80 0.55 197.00 116.25
Ta-A-03 0.66 1.62 68. 00 100. 58 0.29 310.00 14.72 0.56 198.00 115.96
Ta-B -01 0.76 1.45 61.00 100.97 0.28 326.00 / 100. 00 471.00 101.73
Ta-B-02 0.74 1.47 61.00 100. 59 0.28 320.00 / 100. 00 467.00 101.33
Ta-B-03 0.75 1.47 61.00 100. 60 0.28 317.00 / 100. 00 462.00 101.35
Ta-C-01 0.78 1.41 60. 00 100. 66 0.28 319.00 3.12 1.55 179.00 104.55
Ta-C-02 0.85 1.33 61.00 100. 80 0.29 329.00 2.78 1.77 206. 00 104.43
Ta-C-03 0.78 1.41 60. 00 100. 24 0.29 323.00 3.03 1.63 193.00 104.05
Ta-D -01 0.76 1.45 60.00 100.99 0.28 319.00 / 100. 00 276.00 101.75
Ta-D -02 0.75 1.46 60.00 100. 74 0.28 328.00 / 100. 00 280.00 101.50
Ta-D -03 0.75 1.47 60. 00 101.24 0.28 331.00 / 100. 00 282.00 101.99
Ta-E -01 0.66 1.67 67.00 100. 69 0.29 331.00 0.23 17.70 392.00 101.58
Ta-E -02 0.67 1.65 66. 00 100. 68 0.29 327.00 0.27 15.13 390.00 101.62
Ta-E-03 0.69 1.61 67.00 101. 64 0.28 325.00 0.19 21.00 392.00 102.53
Ta -F-01 0.11 7.76 52.00 100.91 0.28 329.00 / 100. 00 556.00 101.02
Ta-F-02 0.09 9.44 56.00 100.79 0.28 321.00 / 100. 00 555.00 100. 88
Ta -F -03 0.10 8.44 56.00 100. 39 0.28 323.00 / 100. 00 547.00 100. 49
W-A-01 0.12 4.44 64.00 0.30 6.67 176.00 99.03 0.28 345.00 99.45
W-A-02 0.12 4.59 64.00 0.31 6.40 172.00 98.52 0.29 337.00 98.94
W-A-03 0.12 4.35 63.00 0.31 6.40 175.00 99.04 0.28 333.00 99.48
W-B-01 0.12 5.13 65.00 18.77 0.56 518.00 106.99 0.29 345.00 125.87
W-B-02 0.13 4.58 64.00 18.63 0.57 544.00 107. 56 0.28 352.00 126.31
W-B-03 0.13 4.61 64.00 18.71 0.56 535.00 108. 14 0.28 337.00 126.97
W-C-01 0.12 4.50 64.00 / 100. 00 390.00 98.37 0.29 334.00 98.49
W-C-02 0.13 4.26 63.00 / 100. 00 355.00 99.51 0.28 332.00 99.63
W-C-03 0.12 4.46 63.00 / 100. 00 359.00 99.38 0.28 334.00 99.50
W-D-01 0.13 4.21 63.00 2.44 4.30 1093.00 100. 43 0.28 343.00 103.00
W-D-02 0.12 4.62 65.00 2.67 4.05 1101. 00 101.13 0.28 333.00 103.92
W-D-03 0.12 4.49 64.00 2.56 4.18 1110. 00 99.97 0.29 347.00 102. 65
W-E-01 0.12 4.52 65.00 / 109.37 515.00 99.32 0.28 336.00 99.48
W-E-02 0.12 4.50 65.00 / 100. 00 519.00 99.97 0.28 337.00 100. 09
W-E-03 0.12 4.40 64.00 / 100. 00 516.00 99.77 0.28 343.00 99.90
W-F-01 / 84.16 67.00 / 100. 00 394.00 99.71 0.28 335.00 99.72
W-F-02 / 1978. 06 67.00 / 100. 00 380.00 99. 64 0.28 341.00 99. 64
W-F-03 / 100. 00 68. 00 / 100. 00 369.00 99.85 0.28 337.00 99. 85

HE: /7 FRE TR R

— 254 —



%2 BRI % . PR B ARNERA 24 B0 iR TR SN SR AR E %41 %
(@)Si0, A %5 FLRE IR ®Si0, ®TaO, ®WWO, = ik
100.00 [
£ 1000
&
1.00
e
R
0.10 |
0.01
b= g S = g 3 = g 3 > g s = g 8
< < < @ @4 @& 90 ¢ v a & 2 & =a &
(b)) Tafll AL AR IE = Si = Ta =W §58
100.00
£ 1000
&
1.00
&
R
0.10
0.01
— o o — o o — (o} o — ol o — [\l o — o o
< < < &4 @& & U O U A A A @ @ W B & &
g & & & & & & g & & & & & @& & & £ &
(o)) WA 45 AL IR 12 = Si ® Ta =W B
100.00
S
M 10.00
41
e
B 1.00
0.10 - n n - n L.
— o o — o o — o o — o o — o o — o o
< < < 4 & A& U U U A A A B & & £ = &
B 2 B B B B B B2 B2 2 B B B B2 2 3 B3 B
B2 Mg RARIR P
Fig.2 Histogram of test results (a—Si0, ; b—metal Ta; c—metal W)
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The Experimental Conditions for Quantitative Determination of Trace
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HIGHLIGHTS

(1) The spectral peaks of Si, Ta and W overlap and interfere with each other during electron probe microanalysis
(EPMA).

(2) LIF - Lo is recommended for Ta and W when only Si is dominant. PET — Ko with Ta interference correction,
and TAP — M@ are respectively recommended for Si and W when only Ta is dominant. PET — Ka and PET -

Ma are respectively recommended for Si and Ta when only W is dominant.

(3) When both Ta and W are dominant, it is recommended to use PET — Ko for Si with Ta interference correction
TAP — MB and PET - M« for W and Ta, respectively.

Each element

using different | ——>

test conditions

Analying test
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results

Taking standard samples EPMA analysis
as the research object
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ABSTRACT

BACKGROUND: In recent years, the study of rare polymetallic ore tends to be increasingly detailed. As one of
the important research methods, electron probe quantitative analysis has made great progress in trace element
measurement. During analysis, in addition to increasing the beam size and time to reduce the detection limit, more
attention should be paid to removing the interference from other elements, especially the main elements. During the
routine testing of rare polymetallic samples, Si, Ta, W interfere with each other. Such interference affects the
analytical results of trace elements, and is not easily detected due to its low content, thus affecting the accuracy of
the final conclusion.

OBJECTIVES: To determine the interference relationship among Si, Ta and W under different analytical
conditions.

METHODS: Taking SiO,, metal Ta and W of SPI as the research object, each element was analyzed under
different conditions by electron probe microanalyzer.

RESULTS: In the analysis of silicate, TAP — Ka is used for Si, and LIF - La is recommended for Ta and W. In
the analysis of niobium tantalum ore, it is suggested to use PET — Ka, PET — M and TAP — M for Si, Ta and W,
respectively; since 100% Ta will produce about 0. 1% Si, therefore, the results are more accurate with the
interference correction of Ta on Si.

CONCLUSIONS: It is important to understand the spectral peak stripping method and the principle of element
interference and spectral peak overlap, adjusting the parameters according to the actual situation to ensure the

accuracy of data.

KEY WORDS: rare polymetallic deposits; silicon; tantalum; wolfram; electron probe microanalyzer; spectral

interference
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