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Table 1  Calibration curve of the elements
. \ HHIC R
VAR DIV Ll i R
Mn y=0.9142x +1.5633 0.9994
Fe y=1.0244x -0.2017 0.9998
Co y=1.1543x +0.1702 0.9896
Ni y=1.1011x +0.0139 0.9991
Cu y=1.1144x +0. 0460 0.9981
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Table 2 Precision tests of the method

B TR E R (%) RSD
R — — (%)
PRifiAE S UG E (i FEH
Mn  20.50 20.70 20.57 20.53 20.66 20.61 20.61 0.3
Fe  14.90 14.71 14.88 14.78 14.84 14.96 14.83 0.6
Co 0.56 0.57 0.56 0.56 0.56 0.57 0.56 1.0
Ni  0.40 0.39 0.40 0.40 0.42 0.41 0.40 2.8
Cu  0.15 0.15 0.15 0.15 014 0.15 0.15 3.0
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Table 3  Comparison of analytical results with different methods

TLRGH(%)

wifrs aHr

Mn Fe Co Ni Cu

JERE 22.25 8.38 0.39 0.55 0.17

JQ -1 HEFAE 25.85  10.69 0.49 0.70 0.18
JERHIRE 26.19  10.81 0.51 0.75 0.17

JERE 21.79  11.59 0.66 0.47 0.15

JQ-2 WHEE 26.46  14.23 0.77 0.59 0.17
JERHIRE  26.95  13.96  0.81 0.63 0.15

JERE 20.08 15.66  0.42 0.29 0.12

JQ -3 TR 23.64  20.19 0.52 0.38 0.11
A HIEE  23.41 20.25 0.55 0.41 0.11

JERE 20.45 7.47 0.48 0.52 0.14

JQ -4 MR 23.18  10.51 0.58 0.69 0.13
ERHIFE  22.86  10.23 0.59 0. 66 0.13
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Fig. 1 =~ Comparison of analytical results from in-situ and

laboratory analysis of crust core
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Fig.2 Comparison of analytical results from correction of in-

situ analysis and laboratory testing of crust core
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Application of Hand-held X-ray Fluorescence Spectrometer in
the Exploration of Cobalt-rich Crust Resources

ZHANG Xue-hua, LI Qiang, HUANG Xue-hua, YAO Hui-qiang
( Guangzhou Marine Geological Survey, Guangzhou 510760, China)

Abstract: A portable X-ray Fluorescence Spectrometer ( XRF) can be used for field analysis with the advantages of
rapidity and non-destruction; the applications of hand-held XRF in in-situ analysis of cobalt-rich crust chunks and
core are described. The calibration curve for cobalt-rich crusts was established using national certified reference
materials such as GBW 07337, GBW 07338 and GBW 07339. The proposed method has been validated by
analyzing certified reference materials; the relative standard deviation was 0.3% -3.0% , which is appropriate for
analysis of cobalt-rich crust in field. The hand-held XRF was utilized for in-situ analysis of cobalt-rich crust chunks
and drilling core in marine exploration. A comparison of the results from in-situ analysis of dried crust chunks and
those obtained from the hand-held XRF instrument after pressed powder sample preparation is presented, and good
consistencies were found for the elements of interest. The data of in-situ analysis of crust core was evaluated by
comparing with that obtained from laboratory testing after powder was layered artificially; the results based on two
different methods indicate that distribution features of Mn, Fe, Co, Ni and Cu are similar. The methodology has
been proved to be an effective method for in-situ analysis, which can meet the need of fast evaluation of cobalt-rich
crusts resources, meanwhile, the proposed method, is appropriate for distribution research of Mn, Fe, Co, Ni and
Cu in original cobalt-rich crust, which is helpful for the study of mineralization in different metallogenic stages of
the crust.

Key words: hand-held X-ray Fluorescence Spectrometer; exploration of cobalt-rich crusts; in-situ analysis
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