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Table 1 Chemical analysis of multi-elements of ore samples
FeO S TFe Si02 ALO3; TiO2 P K:0O Ca0 MgO Nax0 Mn Cu' Pb*
0.34 0.02 2.44 40.76  34.04 5.66 0.13 0.08 0.14 0.15 0.04 0.08 181.00 71.98
Zn* cr' Li** Rb*  Mo* Sr* v* Sc* Nb* C(&) Ta* Zr* B** Ga*
5593 11475 61.75 7.70 1.29 168.25 587.75 37.13  269.75 0.19 9.73  1240.00 51.60 166.00
* BAA g/to
R2 BV RLERIER
Table 2 Results of rare earth distribution of ore samples
Ho TREO LREE HREE La203 Ce203 Pr20; Nd203 Sm203 Eu20;3
SE10° 2454 2172 282 692 1036.75 93.625 290.25 52.1 7.6675
BC5y /1% 100.0 88.51 11.49 28.20 4224 3.81 11.83 2.12 0.31
iy Gd;0;3 TbsO7 Dy203 Ho203 Er0; Tm203 Yb203 Luz0;3 Y203
&8 10-6 54 7.0425 36.05 6.02 19.05 2.6975 18.85 27125 1355
A5 1% 220 0.29 1.47 0.25 0.78 0.11 0.77 0.11 5.52
R3 BIIBHRBOUETIRSASINER /%
Table 3 Chemical analysis of multi-elements of grading samples
HE RS Al A2 A3 A4 BREmS Al A2 A3 A4
BE /mm  -075  -025+0.13 -0.13+0.075 -0075 || W /mm  -075  -0.25+0.13 -0.13+0.075  -0.075
FeO 0.31 0.26 024 0.55 Zn* 345 314 40.8 117
S 0.019 0.024 0.026 0.029 cr’ 108 110 111 130
TFe 225 245 26 245 Li* 57.8 57.1 60.9 712
Si02 41.45 40.49 41.21 39.89 Rb* 7.03 6.98 7.18 9.62
ALOs 33.71 33.82 33.96 34.65 Mo* 1.05 1.17 1.11 1.83
TiO2 6.06 5.84 577 4.96 sr* 159 176 155 183
P 0.12 0.12 0.12 0.14 v* 598 580 587 586
K20 0.065 0.069 0.082 0.11 sc* 34.6 376 37.6 387
CaO 0.11 0.12 0.14 0.2 Nb* 276 294 250 259
MgO 0.11 0.11 0.13 0.26 Ta* 9.67 10.2 8.96 10.1
Na20 0.03 0.034 0.04 0.056 Zr* 1180 1270 1190 1320
Mn 0.036 0.042 0.075 0.16 B’ 41.5 52 5838 54.1
Cu* m 126 152 335 Ga* 170 165 162 167
Pb* 74.1 63.6 68.3 81.9 c() 0.15 0.15 0.13 0.32
* A g/to
R4 BATREROBLTRUFESTHOFER /10°
Table 4 Multi-elements analysis of rare earth of grading samples
HR®%S HEF/mm TREO LREE HREE La203 Ce203 Pr203 Nd.0s Sm203;  Eu0s
Al -0.75 2420.10 2159.05 261.05 682 1020 93.3 304 52.1 7.65
A2 -0.25+0.13  2678.95 2381.88 297.07 765 1130 96.6 329 53.5 7.78
A3 -0.13+0.075  2221.07 1965.24 255.83 619 947 91.6 253 47.7 6.94
A4 -0.075 2497.14 2183.40 313.74 702 1050 93 275 55.1 8.3
BR&mS WA /mm  GdOs TbsO7 Dy20s Ho20; Er203 Tm20;3 Yb03 Lu203 Y203
Al -0.75 51.8 6.87 344 4.25 18 2.55 17.7 248 123
A2 -0.25+0.13 54.4 7.23 37.1 6.77 19.8 277 19.2 2.8 147
A3 -0.13+0.075 49.8 6.23 328 5.84 17.7 249 17.5 247 121
A4 -0.075 60 7.84 399 7.22 20.7 298 21 3.1 151
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Table S Results of energy spectrum microanalysis of samples

FS ek Ho &8
TE o Al Si
1 EkE HEE/% 5263 2414 2323
BF/% 6565 1785 165
TE 6] Al Si
2 BWAHE ER/% 5128 246 2412
BEF/% 6442 1832 1726
TR 0 Ti
3 Ry BEE/% 4193  58.07
BT /% 6838 31.62
I -3 () Al Si Ti
4 KEFE HE/% 5107 420 555 129
BT /% 6414 3135 397 054
TR o) Si Ca
5 Ak EE/% 5085 4609 3.06
FF/% 6492 3352 156
TE (o) Al Si Fe
6 FIBEF EE/% 3421 124 121 6334
EF/% 6361 137 128 33.74
44 gPhxl
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Table 6 Mineral composition and content
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Table 7 Results of electron probe analysis of clay minerals
FE ALO3 SiO2 MnO FeO MgO Ca0 TiO2 La20;
i 38.92 43.85 0 0.04 0.01 0.05 0.01 0.02
2 39.01 4354 0.02 0.18 0.01 0.03 0.05 0.04
3 39.17 45.05 0 0.17 0.03 0.07 0.01 0.01
FHE 39.03 44.15 0.01 0.13 0.02 0.05 0.02 0.02
Fe Ce203 Nd20;3 Dy20;3 Ho203 Er203 Tm203 Yb203
1 0.01 0.02 0.06 0.02 0.03 0.02 0.02
2 0.02 0.01 0 0 0.08 0 0.02
3 0.02 0.08 0 0 0 0 0.02
EiE 0.02 0.04 0.02 0.01 0.04 0.01 0.02
Fs Lu203 Eu203 Tb203 Gd203 Sm203 Total REO
1 0.03 0.07 0.03 0 0.01 83.21 0.34
2 0.00 0.04 0 0 0 83.02 0.21
3 0.05 0.02 0.06 0 0 84.75 0.26
F3{E 0.03 0.04 0.03 0.00 0.00 83.66 0.27
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Uncertainty Evaluation for the Determination of Bioavailable Form of
Eight Elements(copper) in Soil by Extraction with Buffered DTPA Solution-
inductively Coupled Plasma Optical Emission Spectrometry

Yi Jianchun, Yu Tao
(Institute of Multipurpose Utilization of Mineral Resources, CAGS, Research Center of Multipurpose
Utilization of Metal Mineral Resources of China Geological Survey, Chengdu, Sichuan, China)

Abstract: The sources for the uncertainty were analyzed in detail for the determination of bioavailable form
of eight elements(copper) in soil by extraction with buffered DTPA solution-inductively coupled plasma
optical emission spectrometric method. The main uncertainty was mainly introduced by the following
factors: sample mass, calibration curve, volumetric, measurement repeatability. The individual uncertainty
arising from each source, defined as a component of uncertainty, was calculated. The combined uncertainty
together with the expanded uncertainty of measurement results were obtained by combining every calculated
components of uncertainty and the result.

Keywords: Uncertainty; ICP;Bioavailable form of copper
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Study on the Occurrence State of Rare Earth Elements of Rare earth-

Enriched Rocks in the Permian Xuanwei Formation in Guizhou Province
Xu Ying, Dai Zongming, Gong Daxing, Hui Bo
(Institute of Multipurpose Utilization of Mineral Resources, CAGS, Research Center of Multipurpose
Utilization of Metal Mineral Resources of China Geological Survey, Chengdu, Sichuan, China)

Abstract: Based on various mineral and rock analyses including multiple analysis of chemical elements,
microscope identification, X-ray diffraction analysis, infrared absorption spectrum analysis, scanning electron
microscopy microspectral analysis and electron probe analysis, a detailed study of process mineralogy has
been conducted on the rare earth-enriched rocks derived from some strata of the Permian Xuanwei formation
in Guizhou province. The results indicate that the valuable and available constituents in the samples are
mainly rare earth with total amount of 2454x10°%, of which the dominant light rare earth accounts for 88.51%.
The minerals are mostly composed of clay mienrals that account for 86% of total amount. The clay minerals
are dominated by kaolinite (83%), with minor halloysite (2%), hydromica and chlorite (1%). The other
minerals are of trace amount, and contain no rare earth independent minerals. The results of eletron probe
analysis reveal that clay minerals include rare earth with total amount ranging from 0.21% to 0.36% (averaged
in 0.27%). Comprehensively considering the above results, it is considered that the rare earth elements occur
in the clay minerals in a form of isomorphism substitution, while some of these elements may exist in a
adsorption form, which needs to be further verified by metallurgical leaching experiment.
Keywords: The Permian Xuanwei formation; Rare earth-enriched rocks; Rare earth element; Occurrence state.



