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Table I A comparison of analytical data of the standard samples, the precision and accuracy of the instrument
BRUEY) T S ZH K Ca Fe Cu Zn Mo Pb Ag
3.4531 0.974 4.7645 0.2915 0.9461 - 0.4382 -
3.4582 1.0992 4.8356 0.2877 0.9551 - 0.4423 -
3.2551 1.0017 4.7656 0.2883 0.9449 - 0.4394 -
3.1777 0.9875 4.7793 0.2828 0.9561 - 0.4338 -
S (10-2) 3.2403 0.9843 4.773 0.2926 0.9426 - 0.4362 -
3.2625 1.0214 4.8075 0.29 0.9557 - 0.4362 -
GBWO07162 3.3445 1.0273 4.778 0.2892 0.9423 - 0.4341 -
3.0078 1.051 4.7383 0.2935 0.945 - 0.4369 -
3.3879 1.0118 4.7721 0.2931 0.9544 - 0.4356 -
3.2673 1.0005 4.7656 0.287 0.9485 - 0.4404 -
TRSEH4{E (10 72) 3.28 1.02 4.78 0.289 0.95 - 0.437 -
DU o s 2 0.128 0.035 0.025 0.003 0.005 - 0.0026 -
FRUEHEZEAR (10 72) 3.20 1.09 4.68 0.264 0.83 0.0028 0.43 0.0018
I RR 2 0.069 0.031 0.009 0.040 0.058 - 0.007 -
2.7104 3.4276 8.1561 1.0563 4.4566 - 1.8589 -
2.803 3.3968 8.0981 1.0722 4.4487 - 1.8832 -
2.8377 3.4365 8.1555 1.0763 4.446 - 1.8664 -
2.7945 3.5425 8.2024 1.0644 4.4817 - 1.8874 -
S (10-) 2.9583 3.6365 8.1719 1.0638 4.4993 - 1.8846 -
2.93 3.4532 8. 1665 1.0829 4.4558 - 1.8755 -
GBWO07163 2.8418 3.6078 8.1459 1.0634 4.4766 - 1.8838 -
2.8808 3.4353 8.1544 1.0704 4.476 - 1. 8667 -
2.7854 3.4879 8.1216 1.0656 4.443 - 1.8744 -
2.7154 3.5049 8.1345 1.0724 4.4374 - 1.8833 -
A (10 72) 2.83 3.49 8.15 1.07 4.46 - 1.88 -
DU 9 s 22 0.078 0.076 0.027 0.007 0.019 - 0.009 -
FRUEHEEARL (10 72) 2.57 3.36 8.4 1.05 4.26 0.0024 2.17 0.022
SEH R 22 0.040 0.017 0.013 0.008 0.020 - 0.063 -
1.6024 12.5016 11.2131 2.8348 0.1503 0.0175 0.0506 0.1035
1.6443 12.7964 11.2722 2.8573 0.1476 0.016 0.0533 0.1042
1.6226 12.4336 11. 1696 2.8454 0.149 0.0165 0.0502 0.1024
1.5004 12.5389 11.2186 2.8517 0.1485 0.0164 0.0539 0.1031
L (10-) 1.5228 12.8013 11.2538 2.8685 0.1506 0.0172 0.0521 0.1033
1.6321 12.7293 11.2898 2.8532 0.1483 0.017 0.0514 0.1028
GBWO7164 1.5983 12.617 11.2007 2.8572 0.147 0.0161 0.054 0.1025
1.6589 12.7461 11.3028 2.8648 0.1449 0.0167 0.0526 0.1039
1.6211 12.6284 11.1792 2.8512 0.1493 0.0164 0.0529 0.1036
1.6201 12.5642 11.2896 2.832 0. 1467 0.0163 0.0515 0.1046
A (10 72) 1.60 12.63 11.24 2.85 0.148 0.0166 0.052 0.103
TR 22 0.049 0.121 0.046 0.011 0.002 0.0005 0.0012 0.0007
FRUEHEEAR (10 72) 1.49 12.29 11.4 2.8 0.143 0.0137 0.056 0.101
T ER 0.048 0.012 0.006 0.008 0.016 0.084 0.030 0.009
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Table 2  The statistical results of 23 sets for GBW07162

GBWO07162 4 70 1l i 5

ik
e Ca Mn Fe Cu Zn Pb
(107%) (1072) (107%) (1072) (107%) (1072) (107%)
1 3.4364 1.0398 0.1194 4.7941 0.2888 0.9494 0.4390
2 3.3785 1.0585 0.1073 4.8527 0.2848 0.9578 0.4422
3 3.6527 1.1180 0.1073 4.8529 0.2918 0.9647 0.4437
4 3.1380 0.9982 0.1053 4.7887 0.2853 0.9470 0.4359
5 3.3007 1.0278 0.1058 4.8311 0.2877 0.9645 0.4416
6 3.3234 0.9928 0.1060 4.8266 0.2957 0.9636 0.4337
7 3.2225 1.0322 0.1101 4.7905 0.2913 0.9528 0.4399
8 3.3736  0.9695 0.1060 4.8474 0.2909 0.9511 0.4446
9 3.3723 1.0737 0.1126 4.8001 0.2911 0.9557 0.4428

10 33101 1.1161 0.1109 4.8188 0.2926 0.9611 0.4405
11 3.1333 1.0014 0.1102 4.7982 0.2901 0.9509 0.4357
12 3.5239 1.0820 0.1064 4.8330 0.2914 0.9609 0.4468
13 3.3801 1.0361 0.1111 4.8253 0.2928 0.9651 0.4456
14 3.6695 1.1404 0.1060 4.8803 0.2912 0.9602 0.4515
15 3.219 1.059 0.1108 4.8181 0.2918 0.9536 0.4401
16 3.3085 0.9923 0.1132 4.8318 0.2921 0.9342 0.4364
17 3.4585 1.0789 0.1102 4.8804 0.2901 0.9502 0.4405
18 3.6573 1.0537 0.1177 4.7542 0.3014 0.9652 0.4482
19 3.3174 0.9594 0.1106 4.7755 0.2907 0.9435 0.4416
20 3.4079 1.1176 0.1100 4.8354 0.2865 0.9568 0.4525
21 3.5316 0.9770 0.1067 4.7535 0.2870 0.9501 0.4459
22 3.5331 10213 0.1037 4.7928 0.2891 0.9578 0.4458
23 3.3660 0.9832 0.1192 4.7969 0.2896 0.9574 0.4433

FHE 339 104 0109 482 0.29 0.9 0.4

PRfEfZ 0148 0.051 0.0043  0.034 0.0034 0.0076 0.0047

MEfEfiE 320 1.09 0.091 468 0.264 0.83  0.43

RRRCE

. 0.025 0.020 0.081 0.012 0.041 0.0611 0.012
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Table 3 Statistics of average results for P-XRF multi-point test

MBI A S %, £ 0 R SR 1072, 511 %
H LB R TR R 25 I 4 X HE
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&, 2 SISO 24 1 S B AE 03 A 4 40 32
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FESL i S &b K Ca Mn Fe Cu Zn Ir Mo Sn Ta W Pb
EARTHIE (% ) - 0.243 0.125 27.01 0.134 10.24  0.0020  0.021 - - - 0.033
sys—13 AEIMTE(% ) - 0.19  0.11  33.06 0.0972 11.6  0.00206  0.0292 - 0.00002  0.0024  0.106
MR A2 (% ) - 2476 1330 20.13  32.0 12.42  2.33 29.92 - - - 104.1
PRI (% ) - 17.85  0.468  31.59 - 0.058 0.00087  0.0021 - - 0.022  0.0055
as -6 ERMPIE(%) 0.00017 19.51 0.44  27.9 - 0.087 0.0011  0.00154 - - 0.0146  0.062
MR R 2% (% ) - 8.87  6.26 12.43 - 3850 22.78 33.63 - - 42.27 167.0
BAREHM(%) 0.0719 1.433  0.118  9.73  0.115 0.0144 0.0019  0.0025 - - - -
-1 EEAME(%)  0.095 172 0.14  9.82  0.069 0.018 0.0028  0.0026 - - - -
MXRME(%)  27.61  18.17 16.38  0.84  50.07 2.6  37.9% 3.92 - - - -
BAREHM(%) 0.0049 1.68 0.117 26.80 0.116 12.52 - - - 0.0327  0.00013  15.25
510 ERSMHE(%)  0.0035 118 - 16.8  0.0415 5.22  0.00048 0.00029 - 0.042  0.00008  46.9
HIXmZE(%)  33.08  35.41 - 45.88 949  82.3 - - - 24.81 45.78 101.8
BARTEHM(%) 0.0465 7.5  3.91 1508 0.276 15.26 - - 0.260  0.0311  0.0025 18.54
gs-12 EEMHE(%)  0.03 163 - 24 0.28 152 0.00035 - 0.231 0.044  0.0032 15.7
FIXRZE (%) 43.17 129 - 45.60 1.26  0.42 - - 12.1 34.22 21.01 16.64
BARTEHM(%)  0.156  49.74  0.029  0.509 0.0018 0.0061 0.00063  0.00023 - - - -
os -4  ERMIE(%) 021 381 0.025 0.7 0.0020 0.4  0.00049 0.00014 - - - -
MXRZE(%)  29.18  26.51  16.93  31.51  12.63 193.9  25.52 46.05 - - - -
BARTEHM(%)  0.088 0.517 0.0755 26.42  0.171 14.25  0.0036 - - 0.0473  0.0012 5.52
TR (%) 0.083  0.61  0.064 30.4  0.117 18.4  0.00068  0.00004 - 0.065  0.00076  16.6
svs— 1 HAMRE(%)  6.35  16.44  16.55 14.00 37.4  25.36  136.9 - - 31.50 41.53 100. 1
i IMBCEHIM (%) 0.071  0.508 0.0703 26.73  0.162 12.43  0.0084 - - 0.05 0.0009  10.03
IR RZ (%) 15.45  18.08  9.50  12.83  32.72 38.7  169.8 - - 26.15 15.15 49.31
BAREHM(%) 0157 27.33  0.732 1141 0.0026 0.022  0.0104  0.489 - 0.0013  0.641  0.0110
EEAH(%)  0.09 26.09 0.54  10.2  0.0016 0.0308 0.0113  0.435 - 0.00007  0.114  0.0291
sys —17 FIXR2E (%) 5442 4.65 30.20 11.27  50.7 32.29  7.64 11.78 - 180.4 139.6 90.05
ACEIME (%) 0.153  25.78  0.682  10.89  0.0026 0.020  0.0101  0.426 - 0.00066  0.129  0.0102
B RZE (%) 51.90  1.17  23.38  6.56  49.78  42.4 10. 65 1.97 - 163.5 12.39 96.21
BAREHM(%)  0.204 32.29 0.486  14.09 - 0.028 - 0.311 - - 0.773 0.005
EEAE(%)  0.15  26.5 - 14 - 0.0492 - 0.178 - - 0.192 0.232
sys - 18 MR (%)  30.79  19.70 - 0.66 - 5208 - 54.63 - - 120.4  191.4
IMBCEHIM (%)  0.198  33.37 - 13.88 - 0.03 - 0.258 - - 0.2 0.0038
RUEXRZE (%) 2792 22.95 - 0.88 - 48.6 - 36.67 - - 3.93 193.4
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Application of P-XRF Multi-point Analysis Technique in Pre-research of
Geological Core and Rock Specimens

ZHANG Guang-yu, ZHAO Shi-huang, DENG Huang, GUO Yue-mei, JING De-gang,

WANG Yan-yun
(Cores and Samples Center of Land and Resources, Langfang 065201, China)

Highlights
* The percentage of semi-quantitative indication is improved by combining hand-held XRF multi-point test

technology with weighted average method.

* According to the effect of semi-quantitative indication of the same test data, the weighted average is nearly 22%

higher than the arithmetic mean.

* The more accurate semi-quantitative indication range can improve the pre-research effect of geological core and

rock sample.

* New molybdenum ore foreground was found in the pre-research of the Huangshaping lead and zinc mine Zk0901

borehole using the presented method.

Abstract; Internationally, two advanced nondestructive methods of drill core testing include hyperspectral
technology and XRF scanning technology. Both methods include problems that the higher the accuracy
requirements, the higher the accuracy of the complete core data, the less accurate data of the incomplete core and
rock specimen, and the difficulty of satisfying fast and accurate requirements of small sampling areas of the
geological samples. Portable X-ray Fluorescence Spectrometry ( P-XRF') was used for the study described in this
paper. The weighted average of the multi-point test method reduces the influence of complex sample lithology and
mineral species and improves the accuracy of this method. Compared with quantitative analysis, the results with a
semi-quantitative range indicator role are more than 82% . The weighted average is nearly 22% higher than the
arithmetic mean, and thus the accuracy of the multi-point test is improved significantly. Furthermore, the method
can be used to analyze more elements after the rough processing of specimens, which better solves the sampling
problem of specimens in the geological cores and samples library. Through this pre-research, it is found that silver
content is higher in some specimens of lead-zinc mine and Mo content is 0. 3% in the 168.46 —171.24 m position
of drilling core Zk0901. This study provides important prospecting information for the reuse of the specimens in the
geological cores and samples library.

Key words: Portable X-ray Fluorescence Spectrometer; geological cores and rocky specimens; multi-point test;

weight average
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