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6 3 TG 1K AU 5 43 0 4 R materials
(GBW 07320 .GBW 07325 .GBW 07328 ) 1L 38 /| 1iji SE R fﬂf% RSD/% THIE s K G Cocar
HZ Ui EdE A A (2) (A0(3), 2 5liHE e
G5 L) Co 545 DL/TOIGT—2008 R4 B e B 0 0 o g b o
BE AR AR (O BRI % 00 10 w5 6 oo 019 65 04
H Cox RV ( Cppe ) AR IR 2 ~ K 4, Si0,° 642 1.4 85 63.8 0.366 0.059 6.27 0.45
Ca0* 8.19 11.4 8.5 7.53 0.020 0.703 4.55 0.45
H2 GBW 07320 kRdldmd & i H b Fase 1455 Fe,0," 3.07 16.1 12.0 3.05 0.061 0.047 2.57 0.45
Table 2 Process capability index of GBW 07320 standard materials P 389 2.2 17.0 380 4.500 0.106 5.71 0.4
K,0° 2.8 16.1 12.0 2.81 0.012 0.119 11.15 0.45
i R RHE Lo o EHE s K G Cogan Ba 369 222 17.0 381 12.660 0.141 1.85 0.4
RE/% T 2170 22.2 17.0 2194 28.380 0.050 5.38 0.4
Na,0* L.11 16.1 12.0 1.04 0.005 0.377 7.92 0.45 Vo457 222 17.0 41,5 2.062 0.415 0.96 0.44
Mg0* 1.55 16.1 12.0 1.57 0.050 0.072 1.55 0.45 G 398 222 17.0 440 1.651 0.472 0.94 0.4
ALO,® 142 11.4 8.5 143 0.093 0.096 5.21  0.45 Mn 614 22,2 17.0 654  8.535 0.293 3.76 0.44
Si0,” 63.1 11.4 85 6.2 0.364 0.118 5.80 0.45 Zn 116 222 17.0 112 0.843 0.158 8.58 0.44
Ca0* 3.69 16.1 12.0 3.81 0.018 0.194 8.69 0.45 Pb 127 222 17.0 117 1.121 0.341 5.52 0.44
Fe,0,* 5.84 11.4 85 555 0.029 0439 4.25 0.45 Th 17.5 22.2 17.0 16.4 1.075 0.296 0.85 0.44
P 561 2.2 17.0 539 5.683 0.179 6.00 0.44 Sr 185 22.2 17.0 175 0.871 0.246 11.86 0.44
K,0° 251 161 120 2.5 0.011 0.011 12.52 0.45 Y B0 22 17.0 20 0458 0198 2.9 0.4
Ba 404 22,2 17.0 411  14.520 0.080 1.89 0.44 Zr 188 22,2 17.0 182 0.870 0.135 13.84 0.44
Ti 3750 22.2 17.0 3896 32.840 0.175 6.97 0.44 Nb  12.0  22.2 17.0 11.4 0.356 0.209 1.97 0.44
v 102 2.2 17.0 102 2.626 0.007 2.85 0.44 Li 29.7 22.2 17.0 29.5 1.579 0.026 1.36 0.4
Cr 68.2 22.2 17.0 71.3 2.748 0.208 1.46 0.44 Be 2.67 22,2 17.0 2.75 0.167 0.126 1.04 0.44
Mn 987 22,2 17.0 1013 9.417 0.120 6.82 0.4 Co 9.80 22.2 17.0 10.1 0.649 0.135 0.97 0.44
Zn 827 22,2 17.0 82.9 0.585 0.012 10.34 0.44 Ni 208 222 17.0 21.6 1.193 0.179 1.06 0.44
Pb 30.9 22.2 17.0 345 1.013 0.530 1.06 0.44 Cu 247 222 17.0 228 12.412 0.338 0.98 0.44
Th 12,9 222 17.0 14.4 0.953 0.533 0.47 0.44 Mo 6.60 22.2 17.0 6.51 0.377 0.062 1.22 0.44
St 83.8 22.2 17.0 84.4 0.688 0.031 8.73 0.44 G 0.57 222 17.0 0.60 0.046 0.241 0.70 0.44
Y 246 222 17.0 24.8  0.491 0.028 3.60 0.44 la 37.9 22,2 17.0 37.5 2,366 0.053 1.12 0.44
Zr 210 22,2 17.0 214 0.947 0.086 15.01 0.44 W 920 222 17.0 9.22  0.624 0.007 1.08 0.44
Nb  14.6 222 17.0 14.8 0.352 0.074 2.84 0.44 U 3.40 222 17.0 3.22  0.223 0.244 0.85 0.44
Li 485 222 17.0 47.9 3.060 0.059 1.10 0.44 As 373 222 17.0 38.1 1.638 0.096 1.52 0.44
Be 2.52 222 17.0 2.58 0.144 0.105 1.16 0.44 Sh 4.44 22,2 17.0 4.63 0.250 0.189 1.07 0.44
Co 16.7 22.2 17.0 16.7 0.904 0.002 1.36 0.44 Bi .22 22.2 17.0 1.33  0.049 0.407 1.09 0.44
Ni 350 22,2 17.0 352 1.742 0.028 1.45 0.44 Hg* ™ 340 22.2 17.0 344 2764 0.051 0.86 0.44
Cu 27.3 22,2 17.0 257 1.526 0.256 0.99 0.44 Ag 032 222 17.0 0.31  0.023 0.087 0.94 0.44
Mo 0.75 22.2 17.0 0.75 0.063 0.009 0.87 0.44 B 30.0 22.2 17.0 29.5 1.667 0.074 1.23 0.4
Cd  0.18 222 17.0 0.19 0.012 0.120 0.96 0.44 Sm 330 222 17.0 3.28 0.278 0.032 0.85 0.44
La 39.0 22,2 17.0 37.4 2.291 0.182 1.03 0.4 F 424 222 17.0 422 22.530 0.017 1.37 0.44

W 1.90 22,2 17.0 1.95 0.142 0.106 0.8 0.44

U 2,80 22.2 17.0 2.91 0.175 0.178 0.97 0.44
W A ok )
As 18.9 22,2 17.0 19.0 0.826 0.027 1.65 0.44 5.1 %*ﬁ&%ﬂ"]ﬂ*ﬁﬁb *Ei&

Sh 144 222 17.0 1.34  0.080 0.329 0.90 0.44 22 ZERFEW X GBW 07320 #r#EY) T, Na,O |
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He®* 220 222 170 20.8 1311 0.240 0.9 0.4 : h s

Az 0.05 222 17.0 0.04 0.003 0.636 0.49 0.4 Mn.Zn Sr.Y Zr Nb Co Ni As & 21 I H ,

B 59.0 222 170 59.1 3.807 0.004 1.14 0.4 Cpg > 1.33 R¥EF 1 e, W FRERE S 7840, & PHRE

Sn 2.80 222 17.0 2.88 0.19 0.134 0.91 0.4 CUARAT I3 Ak 52 4645 Pb Li Be.La Bi B .F 257 4

F o659 222 17.0 642 34.040 0.116 1.27 0.4
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Table 4  Process capability index of GBW 07328 standard
materials
TTH *TAHE RQD/W FHH § K Cox  Coxpir

Na,0* 3.26 16.1 12.0 3.30 0.009 0.076 17.74 0.45
Mg0* 0.93 22,2 17.0 0.89 0.013 0.179 4.41 0.44
ALO;" 14.0 11.4 8.5 13.4 0.055 0.368 6.10 0.45
Si0,* 70.4  11.4 85 69.9 0.391 0.058 6.44 0.45
Ca0™ 2.40 16.1 12.0 2.23 0.013 0.442 5.48 0.45
Fe,0," 3.20 16.1 12.0 3.20 0.016 0.009 10.74 0.45
p 564 22,2 17.0 566 6.790 0.017 6.04 0.44
K,0° 3.18 16.1 12.0 2.95 0.012 0.454 7.83 0.45
Ba 433 22.2 17.0 483 10.570 0.043 3.23 0.44
Ti 2740 22.2 17.0 2700 27.600 0.066 6.86  0.44
v 59.4 22,2 17.0 55.4 2.225 0.302 1.38 0.4
Cr 244 222 17.0 28.0 1.038 0.672 0.57 0.44
Mn 451 22,2 17.0 473 5.288 0.221 4.91 0.44
Zn 61.1 222 17.0 60.7 0.701 0.028 6.27 0.44
Ph 454 222 17.0 49.3 1.110 0.390 1.8 0.4
Th 16.7 22,2 17.0 14.8 0.646 0.515 0.93 0.44
Sr 404 22,2 17.0 403 1.142 0.015 25.77 0.44
Y 15.3 22,2 17.0 14.8 0.451 0.161 2.11 0.44
Ir 184 22.2 17.0 163 1.122 0.506 5.99 0.44
Nb 105 22,2 17.0 10.0 0.351 0.212 1.75 0.4
Li 25.6 22,2 17.0 25.4 1.674 0.031 1.10 0.44
Be 2.56 22.2 17.0 2.67 0.149 0.185 1.04 0.44
Co 7.30 22,2 17.0 7.15 0.430 0.094 1.14 0.44
Ni 1.1 22,2 17.0 10.8 0.625 0.124 1.15 0.44
Cu 49.0 22.2 17.0 455 2.535 0.319 0.98 0.44
Mo 2,70 22,2 17.0 2.62 0.162 0.141 1.06 0.44
Cd  0.17 22.2 17.0 0.18 0.012 0.346 0.67 0.44
La 32,5 22,2 17.0 31.5 1.541 0.143 1.34 0.44
W 420 222 17.0 4.24 0.260 0.039 1.15 0.44
U 3.60 22,2 17.0  3.55 0.237 0.061 1.06 0.44
As 1223 22,2 17.0 12.0 0.421 0.104 1.94 0.44
Sb .27 22,2 17.0 1.16  0.070 0.409 0.79 0.44
Bi 0.70 22.2 17.0 0.74 0.028 0.229 1.44 0.44
Hg"* 12.0 22,2 17.0 10.9 0.919 0.422 0.56 0.44
Ag 0.14 222 17.0 0.15 0.010 0.221 0.80 0.44
B 41.5 22,2 17.0 41.8 2.852 0.035 1.04 0.44
Sn 2,00 22.2 17.0 2.09 0.135 0.193 0.89 0.44
F 505 22,2 17.0 495 25.120 0.091 1.35 0.44
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The Application of Process Capability Index in the Quality Assessment for
Geochemical Samples Analysis

WANG Ye, CHEN Ai-ping
(Key Laboratory of Precious Metals Analysis and Exploration Technology, Ministry of Land and Resources,
Zhengzhou Testing and Quality Supervision Center for Geological and Mineral Products, Zhengzhou 450012, China)

Abstract: The process capability index (C,y) is the value that measures the degree of process capability to meet
the quality standard of products. In the process control, if the C,y is bigger, the product quality is better.
Considering the economy of production and processing, the C,y is usually controlled at an acceptable level. In this
paper, we firstly applied a process capability index from industry to the quality assessment of analysis in the
geological laboratory. The comprehensive evaluation of the overall quality of the samples was obtained through
calculating the process of 114 capability indexes of the standard sediments ( GBW 07320, GBW 07325 and GBW
07328 ) with the geochemical samples selected from the two Tibet 1 : 200000 Luolamu map. The results show that
all the C,; were more than the threshold levels of Cpc. In all of the testing items, 63 items’ C,y such as Na, O,
MgO, Al,O, and SiO, etc, were more than 1.33, 47 items’ Cyy such as Cu, Li, Be, W etc were more than 0. 67.
However, the Cp¢ of Th, Ag, Cr and Hg were less than 0. 67. As for the items with poor process capability, the
tests for process capability were taken, appropriate standard materials were selected, equipment calibrated,
chemical procedures standardized and the measurement methods optimized in order to improve accuracy and stability
of the analytical data. The application of process capability index provided a convenient and scientific method for
quality evaluation of geochemical sample analysis, which provided the scientific basis to choose analysis plans for
different testing items and reduce the cost.

Key words: process capability index; geochemical sample analysis; quality evaluation



