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Fig. 1  Effect of detection time on the stability of test results for elements
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Fig.2 Relationship between the test time and relative uncertainty of elements with different concentrations
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Table 2 Comparison of sample test values under complete wetting and drying conditions

‘ ST A
EETLETRS
Cu Mo Pb Zn Rb Sr Zr Th Ba Hg Nb Co Ti Cd Se Mn Cr
7ZK1608 -40.2 0.76 0.82 0.94 1.04 0.91 1.01 0.8 0.87 1.00 0.90 0.78 0.95 0.71 1.02 1.02 0.86 0.95
ZK1501 - 170 0.93 0.94 0.07 0.86 1.09 0.96 0.99 1.06 1.04 1.07 0.94 1.10 0.82 1.05 1.05 - -
\ JCRMT HUE
Rt
Au As Ag Pd Vv Bi Fe Ca K S Al P Si Cl Mg Bal
7ZK1608 -40.2 0.31 - - - 0.81 0.8 0.77 0.74 0.65 0.39 0.21 0.18 0.36 0.48 - 1.61
ZK1501 - 170 - - - - 0.75 - 0.97 0.45 0.96 0.24 0.27 - 0.53  0.56 - 1.66

T =" R ROTR IR T B RGN, RIE TR itk th R

AifE 0.2 ~0.7 Z [, ARZS N M LAE W 2]y, 52
FOKPER MR, P Mg JUR AR PR T AL
BRI G IN 5 45 2R ) Bal I00 (A i o ASRE B
R H Y HA T R & B2 M) FUE 2 1. 6, R BIENE
RETIRAE W I, S AR ]I iR £7657

B B TSN K I3 F) 3 T 2 38 SR e ot B A S0
FEOTRMBUE L 08/ TR TR R, B
HIC AR AU MR R TR TCR , SRR A Bk
SRS S 2 A BRI PR S
X PULE DU A O K T IR TE , AR R S 7

2000
1800 Cu
1600
1400
1200 f
1000 f
800 |

600 |

400 t

200 t

Bk B4 108 20H 40H 80H >80H

FE IR A

&S & EngnEn
BEZC S

Cufy B (ng/g)

50
45+ Ag
40t
35+
30 +
25+
20 +
15
10 |

Agt B (ng/e)

A

8
El = § ——
Holk JB4E 10H 20H 40H 80H >80H
RS

Pl 3 FERbIR M 2 o0 A 0
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Fig.4 Comparison of Cu element analytical results obtained from on — site and laboratory
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HIGHLIGHTS

(1) On -site hand — held XRF analytical results have a large deviation compared to laboratory results due to many
factors such as non — uniformity effect of sample.

(2) The influence of block rock samples on the results under various conditions was quantitatively studied and
optimized.

(3) After optimizing the analytical conditions, the porphyry copper ore body can be determined directly by the

in — situ analytical results of the core.

ABSTRACT

BACKGROUND: There is a certain deviation between the on — site analysis results of hand — held XRF and the
laboratory analysis results due to the unique technical difficulties in field X - ray fluorescence measurement such as
roughness effect, uneven effect and humidity effect of samples.

OBJECTIVES: To seek economic, rapid and practical test conditions of hand — held XRF for rapid exploration of
porphyry copper ore in practical work.

METHODS:: Influence of test conditions, such as analytical time, sample content, test distance, sample dry
humidity and sample particle size on the analytical results of Niton XL3t GOLDD + hand — held XRF was
quantitatively studied.

RESULTS : The results showed that, under the best test time of 90s, the determination limits of Cu, Mo, Pb, and
Zn were 57png/g, 14pg/g, 24ng/g, and 38ug/g, respectively, and the calculation formula for the determination
limit was given. The field analysis test distance should be less than Smm and the sample surface should be kept
dry. The test method for bulk sample was the simplest but the test results varied the most. When sample was
crushed to a particle size of 80 mesh or above, the stability and accuracy of the results were best. Considering that
it took a long time to crush sample into 80 mesh, the mixed state of the sample after crushing was better strategy for
field testing.

CONCLUSIONS : The practical application of core scanning in Qulong porphyry copper deposit in Tibet shows that
the handheld XRF analyzer is suitable for in — situ analysis and can meet the requirements of rapid exploration and
evaluation such as delineation of copper ore bodies in field, which can greatly improve work efficiency and reduce

exploration cost.

KEY WORDS: hand - held XRF analyzer; in situ analysis; sample size; test time; determination limit of
elements; porphyry copper prospecting
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