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Determination of Primary and Secondary Components in
Tunggium-molybdenum Tin Mine by X-ray Fluorescence
with Melt Sample

LIU HengJie,JIA Haifeng, TAN Qingyue
(Central South Institute of Metallurgical Geology , Yichang , Hubei 443003 ,China)

Abstract In this paper, determination method of 13 primary and secondary elements,including Cu, Pb,
Zn, Mo, W, Al, Fe, Si, K, Na, Ti, Ca, Sn, by the melting sample preparation-X ray fluorescence
spectrometry with mixing 3 solvent, lithium nitric acid as oxidizing agent, lithium bromide as remover was
developed. The optimal selection experiment condition is the samples under 650 C to oxidation, and then
under the 1 100 °C high temperature melting, melting time of 300 s, the last made uniform transparent,
smooth surface, no stomata fuse link, as part of a national level standard substance and homemade
molybdenum tungsten tin standard sample, melting production were determined, linear fitting to establish

standard curve, and by measuring the spectral line selection, the matrix correction, expanding the area of
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the determination of molybdenum tungsten tin, from the trace to the quantity can be measured, and
suitable for a variety of different analysis of the ore. Changes on the analysis of the composition and
content of the sample line intensity due to absorption, enhance, and the influence of the spectral overlap,
by adopting the combination of theory of alpha coefficient and experience coefficient method to correcting
the matrix effect. Under the same conditions, 10 melt sample are determined, the RSD are less than 5%,
it shows that accuracy and precision of the method can meet the requirements of relevant national quality
standards. Some different content samples are chosen to determine, the final determination results shows
that this method are consistent with the standard values, indicates that this method can be used for the

determination of tungsten and molybdenum tin ore.
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Table 1 Self-made standard samples content

Y TR/ g /% W|/%
@ 0.010 0 4i¥y [T +0. 240 0 FHik 6. 69 7.66
@ 0.020 0 ¥y i +0. 230 0 Fefk 9.71 10. 10
® 0.030 0 4i¥ [ +0. 220 0 ik 12.74  12.56
@ 0.040 0 4% T +0. 210 0 ik 15.76  15.02
® 0. 050 0 4%y i +0. 200 0 Fefk 18.79 17. 48
® 0.100 0 4%y i +0. 150 0 Fefk 33.92 29. 80
@ 0.150 0 4%y +0. 100 0 Hik 49.04  42.11
0. 200 0 4%y i +0. 050 0 Ffk 64.17  54.43

1.3 HRNH&

S VERIFRE (6. 000 0+0. 000 5) g =R KA
(0. 250 00. 000 1) g HyHLEF & FI A RHE T8 0
rh, FEFRELC0. 300 00. 010 0) g FYREFRYR 44, FA Tk 3
BEhPHR G SRR 2B, 1 0.5 mL R
LRV W IR A JEFERL R, TF 700 °C B4 4k 180 s,

1100 “CHa il 300 s, X2 60 s J5 BUH A EIRFI
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Table 2 Parameter settings of X-ray spectrometers

TLE I LN WEE A% /nm B2 B /nm 26/ HLE/kV B /mA
Al Ka PET 0.17 FPC 83. 401 144.713 40 90
Ca Ka LiF200 0.17 FPC 33.595 113. 086 40 90
Cu Ka LiF200 0.17 SC 15. 418 45. 027 60 60
Fe Ka LiF200 0.17 FPC 19. 374 57.518 40 90
K Ka LiF200 0.17 FPC 37. 424 136. 684 40 90
Mo Ka LiF200 0.15 SC 7.107 20. 332 60 60
Na Ka AXO06 0. 60 FPC 119. 101 23. 867 40 90
Pb Lbl LiF200 0.17 SC 9. 829 28. 257 60 60
Si Ka PET 0.17 FPC 71. 262 109. 028 40 90
Sn Ka LiF200 0.25 SC 4.921 14. 039 60 60
Ti Ka LiF200 0.17 FPC 27.497 86. 137 40 90
w Lal LiF200 0. 25 SC 14. 764 43.018 60 60
Zn Ka LiF200 0.17 SC 14. 364 41.799 60 60
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Table 3 Effects of melting temperature

SRR B/ C 1050 1100 1150
B/% 3. 62 3.61 3. 62 3. 67 3.68 3. 67 3.68 3. 67 3. 67
/% 4.90 4. 89 4. 90 4.99 5. 00 4.99 5. 00 5.01 4.99
/% 4.23 4.22 4.23 4. 34 4.33 4.33 4. 34 4.33 4. 34
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RS SRR N 1 100 °C i, 435 36 2 4 i i
6] & 250,300,350 s HEAT 75 IR 44 Rl ) 18] 4% 14 S 8
4B B BT 18] R 250 s B, 55 203 R R BE 15 Bl

St A AT B 53 M Bt R R 300,350 s
B L E 4L B R B I 3 A Ok i A AL, TR T
TR R E IR R A A, R I SE B %6 9% 300 s
Shy J5 Fl B )
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JBE RSO AN M 0B {EL 4% T 3% 8] 473 47 7 1 WA 3 55
ROBE » 5 AN HEBR S AR RO T K 18] i Lk BB T
W, RAWBEREA —ENME. Hit,
L (Rh Ko-C) B R 0580 £ AR A A RS 1 Y

RIEH A SuperQ 4. 0 H B KA AL B BIE o« R
B2 50 RBORGE & AL IE H K B0 71 5T K [ B89
HEREE TR,

FRTE R B IE MR R EE TR IETLR I
*4,
2.4 BERENREHLZNNEER

AR SR AN A i B 85 SR B AT AR O 4 SR ST
PRUEHTER , A5 J7 1 TR R B RIS Rl 5 2R L3R 5.

F4 BERREREZEERE

Table 4 Matrix correction and spectral line overlapping correction

TR HARRK EH 5 WRESETHRKE
Cu Ca Fe Si Mo Zn W Bi
Pb Mo Sn W Bi Ca Fe Bi Sn
Zn Ca Fe Si Pb W Mo Cu As
Mo Si Fe Al Ca Mg Zr Ce Ba
w Mo Zn Si Ca Fe Zn Mo Cu Mn As
Sn Mo W Pb Ca Fe Si W Mo
Al; O Ca Fe Si K Si Ca Fe K
CaO Al Fe K Si Al Fe Si Mg
Fe, O Al Ca K Si Mn
K;O Al Ca Fe Si Al Ca Fe Si Mg Na
TiO, Al Si Ba Cu Sr Al Si Ba Cu
SiO, Al Ca Fe K Mg Na Al Ca Fe K Mg
MgO Mo W Fe Si Ca Si Na
Na; O Ca Fe Al Mg Cu Zn
x5 ESLENENEE
Table 5 Detection ranges for each element
TTE Al Ca Cu Fe K Pb w
K 3 B/ % 0.10~20.00  0.59~—37.73  0.01~1.15 0. 30~56. 30 0.03~7.48 0.10~4.17 0.01~63.93
TE Mo Na Si Sn Ti Zn
K B/ % 0. 05~18. 05 0. 06~7. 20 0.5~81.83 0. 01~4. 47 0.01~7.69 0.02~2.75
2.5 FEMERE K6 FHEEWE
ﬁﬁﬂﬁﬂ#%%%ﬂﬂﬁlﬁﬁ%ﬁ%ﬂ?ﬁm , Table 6 Accuracy of methods /%
B EAMXR 2 RFRR (Ya, %) S 4 3F #5776 B TR WEE AREE HEXHRE Y MIHEZE AFR(YE)
. Cu 0.10 0. 096 4.17 8. 25
lﬁlﬁﬁmyﬁﬁﬁgﬂj§ug5j€,ﬁll_\\ﬁﬁniﬁ(l)ﬁfﬂ'\‘o Zn 0. 099 0. 103 0. 97 8. 12
_ 1y _ 1 —o.1263 Mo  0.099 0.098 1.02 8.21
Y; ﬂYC ﬁC X (14. 37X, 7.659) (1 . 016 0.17 5 88 731
N w 0.23 0.22 4.54 6. 88
KD Ye—H 5 53 A BURE 3% 4 53 0 A0 X Pb  0.0073 0.0081  9.87 13. 25
2, Y% Xo— i EY R (SR Y R F 440 1 ALO; 10.97 11.15 1.61 2. 08
WL M AR A e CO on e o
N N . ey U3 . . . .
‘I«q:lgﬁgﬁ’zkjcquff Sl j‘:’ 0' 67’;&%7‘5%%&% Kzo 1.59 1.58 0.70 4.17
1, Ti  0.046 0.044 1.52 10. 66
YRR R R MR SO0 i T o 031
Na; O 0.11 0.12 5.38 7.73
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Table 7 Precision of instruments /%

PR AR i Eily I % - H1E LRI RSD RE

Cu 0.099 0. 096 0.79 0.31

Pb 0. 007 8 0.008 1 1.3 3.70

Zn 0.099 0.103 1.4 3.88

Mo 0. 096 0.098 0. 89 2. 04

w 0.23 0.22 0.53 4. 54

Al; O3 11. 04 11.15 0. 26 0.99

GBWO07241 CaO 4.16 4.17 0.21 0.24

K;O 1.59 1.58 1.1 0.63

Na; O 0.11 0.12 0. 65 2. 50

SiO, 71. 11 71. 27 0.49 0.22

TiO; 0. 046 0. 044 3.7 4.54

Fe; O3 5.56 5. 60 0.48 0.71

Sn 0.16 0.17 1.2 2.35

*k8 HEBEE
Table 8 Precision of methods /%
i H w Mo Sn Cu Pb Zn Al; Oy CaO K;O SiO;, TiO;  Fe;O; Na;O
1 3.72 4.98 4. 35 0.11 0. 041 0.021 10.93 4.08 1.59 60. 79 0.071 5.97 0. 081
2 3.72 4.98 4. 39 0.11 0. 042 0.022 10. 92 4.09 1.59 60. 86 0. 069 5. 96 0. 083
3 3.71 4.98 4.36 0.12 0.041 0.021 10. 89 4. 06 1.59 60.84  0.068 5.95 0. 084
4 3.67 4.99 4.38 0.10 0.041 0.021 10.91 4.09 1. 60 60.89  0.067 5.97 0. 082
5 3.73 4.99 4. 37 0.11 0. 041 0.023 10. 92 4.09 1.58 60. 79 0. 068 5. 96 0. 081
6 3. 69 4.98 4. 36 0.12 0. 042 0.022 10. 92 4.09 1.59 60. 82 0. 069 5. 96 0. 083
7 3.72 4.96 4.34 0.11 0.041 0.023 10.93 4.08 1.59 60.86  0.067 5.97 0. 084
8 3.68 4. 97 4.38 0.11 0. 04 0.021 10. 94 4.11 1.59 60.79  0.068 5.97 0. 082
9 3.72 4. 95 4. 39 0.11 0. 041 0.022 10.91 4.10 1. 60 60. 81 0. 066 5. 96 0. 081
10 3. 69 4. 95 4. 35 0.11 0. 042 0.021 10. 89 4.08 1. 60 60. 84 0. 069 5. 96 0. 082
SEHIE 3.7 4. 97 4.37 0.11 0.041 0.022 10.92 4.09 1.59 60.83  0.068 5.96 0. 082
R HEIR 22 0.02 0.014 0.017 0. 005 0. 001 0. 001 0.016 0.013 0. 006 0. 035 0. 001 0. 006 0. 001
RSD 0.53 0. 29 0. 38 4.9 1.5 3.6 0. 14 0. 31 0. 38 0. 057 1.95 0.11 1.3
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