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Abstract: The pelagic clay, diatom ooze, ferromanganese nodules and crusts covering a large area of the abyssal plains are the common
types of deep—sea sediments.It is very important to detect the composition of these sediments timely and accurately for improving the

efficiency and cognitive ability of marine geological survey.Based on the assay of 60 samples collected from Philippine Sea by portable
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X-ray fluorescence spectrometry ( pXRF), combined with laboratory test results, three key parameters of stability, accuracy and
correlation of 24 elements detected, and its applicability of rapid detecting of deep —sea sediments to marine geological survey was
discussed. Through comprehensive comparative study, it is found that nine elements, Ca, Cu, Fe, K, P, Pb, Sr, Zn and Zr, have good
stability, accuracy and correlation, and can be directly used in qualitative and even quantitative research. The three index parameters of
Al, Ba, Mn, Mo, Ni, Rb, Si, Ti, Th and V are slightly lower, which can be used for qualitative research and trend analysis. The elements
of Bi, Cs, Mg, Sb and Sc are not recommended to use because of their poorly testing results. The measures beneficial to acquire high
precision test data include adequate and uniform sampling volume, grinding and screening after drying to a constant of wet samples,
adequate compaction and flattening during packaging, increasing test time, selecting appropriate reference materials for calibration and
inspection, and increasing test times for key and abnormal samples. With the increase of the type and number of deep sea samples in the
future, the pXRF method will be conducive to the establishment of more accurate test methods, so as to quickly reveal the composition
characteristics of samples in the field and delineate mineralization anomalies etc.In this way, it can be used as a reference for the decision—
making and deployment of key offshore projects.

Key words: deep—sea sediments; pXRF; stability; accuracy; relativity
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Fig. 1 Variation coeflicient distribution of detected elements for four types of sedimentary samples
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Fig. 2 Relative error distribution of detected elements for four types of sedimentary samples
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Fig. 3 Elements with correlation coefficient higher than 0.99



540 4 2~3

B ST X IO G B TR IR 337 1 DRSS I B P PPA 429

1000004 —— y=13971+1.441x 3000 = y=54.89+1.357x 30000 1 y="3753+1.066x
R=0.931 R=0.941 2 R=0.996
80000 25000+
& 200004
£ 60000
g 15000-|
= & 10000
20000 o . o
¢ RS J
b — 5000
o o
0 20000 40000 60000 80000 100000 0 1000 2000 3000 0 5000 10000 15000 20000 25000 30000
pXRFHllR{E/10°¢ pXRFlli fE/10°¢ pXRFll {E/10°¢
y=-5.293+1.296x 1=4.819+1.058x 4000 —— y=-128.72+1.166x
R=0.986 R=0.986 R=0.963 o
10004
“
1005 . 3000
5 S
a 2
E 52000-
T 104 o
= Pt ﬁ_z PR
= - Ellibun 0]
3 A
i
N N 104 WLk
ot o o4
1 10 100 1000 0 1000 2000 3000 4000
PXRFIIAE/10° PXREiR /10 PXRFIA /10
160 =1 y=-3.166+1.229x 4000007 —— y=38005+1.030x y=-1.583+1.109x
R=0.919 ° R=0.914 R=0.921
. 1204 < 300000 .
2 2 =
& = = 104
-4 =
g 80 = 2000001 =
W W i
& = &
404 1000004 o :
x + g
# — i
o
0 : : : s 0 . . . ) 1 :
0 40 ) 120 160 0 100000 200000 300000 400000 1 10

pXRFHlli{E/10°¢

pXRFll ik fii/10°°

pXRFJI /1076

Bl 4 FERFCH 0.90~0.99 BYICE

Fig. 4 Elements with correlation coefficient between 0.90 and 0.99
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Table 1 Grade classifications of the assay techniques of deep—sea sediments by pXRF and its standards
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