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Fig. 1 Original clay — type lithium deposit samples
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Table 1 Main chemical composition of clay — type lithium deposit samples
FERCRIE MRS X -
S0,  ALO,  Fe,05  K,0  NayO0  MgO Ca0 T,  P,0; S0, LOI
FE A YM -1 31.97 49.30 1.57 0.57 0.09 0.25 0.08 1.87 0.02 0.02 13.56
FIRHX YM -2 42.96 38.99 0.83 1.66 0.15 0.37 0.13 2.15 nd nd 12.17
FEENEEX  Ame-1 60.39 9.25 3.69 3.15 2.03 11.15 3.79 0.55 0.17 0.01 5.03
HiIX. Ame -2 15.20 1.17 0.39 0.33 0.35 4.84 42.30 0.07 0.02 nd 34.35
2 FTHIRAE I R TR B
Table 2 Trace elements content of clay — type lithium deposit samples
. ) ) L i (pg/e)
BRI BT
Li Ba Cr Zr Vv Sr Mn P Ga Nb Ni SREE
FE = YM -1 1000 414 580 561 342 43.3 14 80 85.2 45.5 50.2  180.54
FEMX YM -2 1260 432 320 581 135 12.6 7 30 35.3 52.1 24.8 150.89
EEPNEA Ame -1 1940 435 151 235 52 1165 367 790 15.1 13.8 60.5 153.15
HBIX Ame -2 1060 83.7 13 24 8 1920 111 120 1.9 1.8 7.1 57.41
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Fig.2 X —ray diffraction analysis patterns of clay — type lithium deposit samples
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Study on the Mineralogical Characteristics of Two Clay — type Lithium
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HIGHLIGHTS

(1) A comparative study on the material composition characteristics of two kinds of clay — type lithium resources in
Yuxi and Nevada.

(2) To investigate the difference in the occurrence status of lithium in two kinds of clay — type lithium resources in
Yuxi and Nevada.

(3) Yuxi clay — type lithium resources have the advantage of easy — exploitation.
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ABSTRACT

BACKGROUND: Sufficient mineralogical characteristics research on clay — type lithium resources is an important
prerequisite for the development of lithium extraction and leaching. A large number of clay — type lithium resources
have been discovered in both Yuxi of Yunnan Province and Nevada of the United States, however, existing
researches on its mineralogical characteristics were relatively insufficient.

OBJECTIVES: To explore the main chemical composition, phase composition, microscopic morphology, Li
occurrence state and other characteristics of clay — type lithium resource samples in Yuxi and Nevada which
provides theoretical support for the research and development of the extraction and leaching of clay — type lithium
resources in two areas.

METHODS: From the perspectives of main chemical composition, mineral composition, microscopic
morphological, employed X — ray fluorescence spectroscopy, inductively coupled plasma emission spectroscopy,
inductively coupled plasma mass spectrometry, powder crystal X — ray diffraction, scanning electron microscopy and
other analytical techniques, to compare and analyze the difference of clay — type lithium resources between two
samples (YM -1 and YM -2) of Yuxi, Yunnan province, and two samples ( Ame — 1 and Ame —2) of Nevada,
the United States.

RESULTS: (1) The differences of main chemical composition: main composition of Yuxi samples are similar with
Si0, and Al,O, (the total amount of silicon and aluminum oxides exceeds 80% ), while main composition of
samples from Nevada are SiO, of Ame —1 (60.39% ) and CaO of Ame —2 (42.30% ) respectively. (2) The
differences in mineral composition; mineral composition of Yuxi samples are similar with kaolinite and
montmorillonite, while mineral composition of samples from Nevada are quartz, nontronite, stevensite of Ame — 1
and calcite of Ame —2 respectively. (3) The differences in microscopic morphological ; samples from Yuxi (YM -
1 and YM -2) are stacked by a layered structure with flat surfaces, round edges and relatively uniform size, while
samples from Nevada ( Ame —1 and Ame —2) mainly represented by massive mineral aggregates of different sizes.
(4) The differences of Li occurrence states: the lithium of samples from Yuxi (YM =1 and YM -2) occurs in
montmorillonite, while the lithium of samples from Nevada (Ame — 1 and Ame —2) occurs in the crystal lattice of
smectite minerals or illite.

CONCLUSIONS:: Lithium’ contents of clay — type lithium resources in Yuxi and Nevada are over 1000 pg/g,
which has certain value for development and utilization. However, there are significant differences in the main
chemical composition, mineral composition, microscopic morphological and Li occurrence state of the clay — type
lithium resources of two area. Therefore, extraction and leaching method should be selected according to the

characteristics of the clay — type lithium resource samples in future research for development and utilization.

KEY WORDS: Clay — type lithium resource; mineralogical characteristics; X — ray fluorescence spectrometry ;

inductively coupled plasma — mass spectrometry; X —ray diffraction
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