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Table 1  Statistic data of analytical results for tungsten ores '
it H W Sn Cu Pb 7n Mo Sh Bi 10 b — 550 e
SR 1072 10 10°° 10° 10-° 10° 10-° 10-° N §
Bkl 2.85 315 46.2 190 108 216 5.35 632 —
FuMi 2.24 92.40 24.2 110 73.2 62.2 0.76 106 20 - . g
Wil 251 172 392 163 90.3 90.5 1.06 162 o i
A S AR 2.07 13.31 6.05 9.32 5.42 15.32 31.75 5.49 £ 5l g ;g
Wz 0.61 222.60 22 80 34.8 153.8 4.59 526 gﬂ 53%
FRIEALPUZMAEBE  0.05 22.90 2.37 15.20 4.89 13.86 0.34 8.90 =
13 H H
40 - E—
2 EBEGV AT SRS RGBS 5 —
Table 2 Statistic data of analytical results for tine ores 50 F 2935?3 :_=
3 H W Sn Cu Pb Zn Mo Sb Bi T
AR 107 1072 107 1072 1076 10° 10-° 10-° 60
Bkl 39 1.32 0.38 0.13 374 90 208 153 4 -3 -2 -1 0 1 2 3 4
B/ME 190 1.09 0.31 0.09 288 0.57 40.8 77.8 Z ¥
i fE 272 1.24 0.33 0.12 331 2.19 124 97.2
A RREY 14.85 4.18 4.03 4.18 6.49 17.64 14.05 5.19 Pl 2985 7 By RO S BT B
2 179 0.23 0.07 0.04 86 89.43 167.2 75.2 Fig. 1 Histogram of Z-scores sequence for laboratories
FREALDUAMAEE  40.40 0.05 0.01 0.01 21.50 0.39 17.425 5.04
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Table 3 Statistics of proficiency testing results in preliminary
survey for individual element of tungsten ores
B bARER g o TTERPSEEE
MH REEE R OO ()
1Z1<2 49 87.5
w 56 2<1Z1<3 5 8.9
1Z1=3 2 3.6
1Z1<2 36 83.7
Sn 43 2<1Z1<3 4 9.3
1Z1=3 3 7.0
1Z1<2 46 86.8
Cu 53 2<1Z1<3 5 9.4
1Z1=3 2 3.8
1Z1<2 50 94.3
Pb 53 2<1Z1<3 1 1.9
1Z1=3 2 3.8
1Z1<2 48 90.5
Zn 53 2<1Z1<3 3 5.7
1Z1=3 2 3.8
1Z1<2 50 96.2
Mo 52 2<1Z1<3 1 1.9
1Z1=3 1 1.9
1Z1<2 37 94.8
Sh 39 2<1Z1<3 1 2.6
1Z1=3 1 2.6
1Z1<2 45 90
Bi 50 2<1Z1<3 3
1Z1=3 2
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Table 4  Statistics of proficiency testing results in preliminary

survey for individual element of tine ores

Bl AR BB E AW
UiH siwEsct s R g
1Z1<2 32 91.4
w 35 2<1Z1<3 3 8.6
| Z1=3 0 0
1Z1<2 52 9.5
Sn 55 2<17Z1 <3 3 5.5
| Z1=3 0 0
1Z1<2 38 95.0
Cu 40 2< 171 <3 1 2.5
| Z1=3 1 2.5
| Z1<2 39 97.5
Ph 40 2<17Z1 <3 0 0
| Z1=3 1 2.5
1Z1<2 40 100
Zn 40 2<1Z1 <3 0 0
| Z1=3 0 0
|Z1<2 27 75.0
Mo 36 2<1Z1<3 0 0
| Z1=3 9 25.0
1Z1<2 35 94.6
Sh 37 2<1Z1<3 0 0
| Z1=3 2 5.4
| Z1<2 30 83.3
Bi 36 2<1Z1<3 1 2.8
| Z1=3 5 13.9
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Table 5  Statistics of proficiency testing results in patch test for

individual labortory (N =58)
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01,02,03,04,05,06,
07,08,09,10,11,12,
13,14,15,16,17,18,
19,20,21,22,23,24,
25,28,29,31,33,34, 51 88

IR (%)

EEPLRIZ1<2

() 35.36,37.,38.,40 42,
43,44 45,46 47 48,
49,50,51,52,54,55,
56,57,58
ToE LS R
4472 <121 <3 30,53 2 3.4
(] %E)
GERSHIZ1 =3
\ 26,27,32,39 41 5 8.6
(EH)

466 FEMhRTALERAEIN 5 21X

Table 6 Code table of sample preparation and analysis method
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Table 7

Analytical methods and evaluated results in tungsten

and tine ore determined by all laboratories

T LRI
0 WiH EEMTTE 121<22<1Z1<3 12123 ﬁl‘ﬂ”@}ﬂmﬁﬁ
iz A
W FM-COL k) 5 1 15.8%
AD-AFS 2
AD-ICP-MS 1
AD-ICP-AES 1
FM-AFS 5 1
S FM-COL 4 TrEEYEL,
FM-ICP-AES 6 SE 5 16.2%
FM-ICP-MS 3 1
FM-POL 8 2 2
%% FM-UVS 1
W FM + AD-POL 1
0o AD-FLAAS 18 1 1 10%
AD-ICP-AES 15 3 16.7%
o AD-FLAAS 20 1 4.8%
AD-ICP-AES 16 1 1 11.1%
" AD-FLAAS 18 2 1 14.3%
AD-ICP-AES 17 1 5.6%
o AD-ICP-AES 12 0
AD-ICP-MS 11 0
Sh - AD-AFS 31 1 1 6.1%
Bi  AD-AFS 23 1 1 8%
W FM-COL 12 0
Sn FM-VOL 21 0
. AD-FLAAS 12 0
AD-ICP-AES 14 1 6.7%
B o AD-FLAAS 13 0
W AD-ICP-AES 15 0
TR AD-FLAAS 11 0
AD-ICP-AES 15 0
Mo AD-ICP-MS 13 2 13.3%
Sh AD-AFS 28 1 3.4%
Bi  AD-AFS 18 1 2 14.3%
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Table 8  Analytical method review and suspect-outlier results in

tungsten and tine ores determined by all laboratories
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BRI EER G2k 45 B4 16.2%
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Evaluation of the Analytical Results of Tungsten and Tine Ores in the
Proficiency Testing Program

GAN Lu, LUO Dai-hong, WU Shu-qi
( National Research Center for Geoanalysis, Beijing 100037, China )

Abstract: According to the proficiency testing program ( CNCA-13-A14) held by the National Certification and
Accreditation Committee of China (CNCA) , analytical data for W, Sn, Cu, Pb, Zn, Mo, Sb and Bi in tungsten
and tin ores provided by 58 analytical laboratories in 30 provinces and autonomous regions were evaluated. Robust
statistics, an international general statistical method, and Z-scores were used for evaluating the testing ability of the
laboratories. According to the criteria for satisfactory results ( Z-scores <2), the overall satisfaction rate for 58
laboratories was 88% (51 laboratories) and 12% of laboratories had suspect and outlier results. As a whole, the
satisfaction rate for Sb, Pb and Zn in tungsten and tin ores was high, among which all of the analytical results of Zn
in Tin Ores were satisfactory ; results of W, Bi were slightly worse. Results of tungsten were better than those for tin
ores. Moreover, the determination methods in all laboratories and the reasons for the outlier results were analyzed.
The results of proficiency testing were objectively reflected for the testing ability and technical levels of the
geoanalytical laboratory. Due to the determined gap among different laboratories, it was suggested that proficiency
testing should be held periodically to improve the analytical ability and ensure the reliability of analytical data.

Key words: tungsten ore; tine ore; analysis laboratory; proficiency testing; the reasons for the outlier analysis
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