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Abstract: This paper is the result of mineral exploration engineering.

|Objective] The Qianjiadian uranium deposit is located in the southwestern songliao basin and the U —bearing rock series occur in
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the upper Cretaceous Yaojia Formation. There are a lot of clay minerals in the target strata, so it is very important to reveal the
characteristics of clay minerals in sandstone of Yaojia Formation for uranium mineralization.[Methods] In this paper, method of
microscopic identification, scanning electron microscopy and X—ray diffraction were used to systematically observe and study the
microscopic characteristics, composition and content of clay minerals in the Yaojia Formation sandstones of the Qianjiadian area.
Then, characteristics of the clay minerals were discussed in detail. [Results] The clay minerals are mainly kaolinites, followed by
smectites, chlorites and illites. Clay minerals are important adsorbents for uranium enrichment in sedimentary rocks, and the
adsorption capacity of different clay minerals to uranium is different. [Conclusions] The Yaojia ore— forming environment
experienced the acidic environment in the early ore—forming stage and the weakly alkaline environment in the late ore— forming
stage. And there are a series of mutual transformation relations between different clay minerals in this process. The change of clay
mineral content not only affects the physical properties of uranium reservoir but also influences the enrichment of uranium. Under
the action of clay mineral adsorption, a large amount of uranium was pre—enriched in the process of sandstone diagenesis of Yaojia

formation, which laid a solid material foundation for the formation of extra—large uranium deposits in Qianjiadian area.

Key words: sandstone— type uranium deposit; Qianjiadian area; clay minerals; Yaojia Formation; Songliao Basin; Mineral
exploration engineering

Highlights: The clay minerals are mainly kaolinites, followed by smectites, chlorites and illites of the Qianjiadian area. Under the
joint action of different kinds of clay minerals, a large amount of uranium is preenriched in Yaojia Formation.
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Fig.1 The interior units of the Kailu basin and the distribution of faults(after Nie Fengjun et al., 2017)
a—Study area location schematic; b—Tectonic schematic of Kailu basin; I —Fault; 2—Concave; 3—Basin boundary; 4—Place names; 5—Parameter well;

6—The study area
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Fig. 2 Pre—Quaternary geological map(a), mainly study the borehole distribution map(b) and stratigraphic bar chart(c) of
Qianjiadian area
1—Taikang Formation; 2—Sifangtai Formation; 3—Nenjiang Formation; 4—Yaojia Formation; 5—Diabase; 6—Granite; 7—Mining area; 8—Fracture; 9—

Place names; 10—Drilling; 11—Mudstone; 12—Siltstone; 13—Medium fine sandstone;14—Sampling position; 15—Uranium ore body
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Fig. 3 Microphotographs showing of sandstone rocks from the Yaojia Formation, Qianjiadian area
a, b—Core macro photograph; ¢, e~Monopolarized photomicrograph; d, f—Orthogonal polarized photomicrograph
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Table 1 The whole—rock chemical compositions and clay mineral abundance of sandstone rocks from the Yaojia Formation,
Qianjiadian area(%)
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Table 2 Statistics of X—ray diffraction analysis and relative clay abundance of sandstone rocks from the Yaojia Formation,
Qianjiadian area (%)
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Fig. 4 Scanning electron microphtographs showing the clay minerals of sandstone rocks from the Yaojia Formation, Qianjiadian area
a—Intergranular vermicular kaolinite; b—Strongly leached plagioclase detritus, grain surface page kaolinite; c—Intergranular flake kaolinite; d—
Honeycomb kaolinite on the surface of particles; e—Aggregates of smectite and foliate kaolinite located between grains; f—Intergranular flower-like
chlorite
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Fig.5 Histograms showing the comparison of whole—rock chemical compositions (a) and clay mineral abundance (b) of sandstone

rocks from the Yaojia Formation, Qianjiadian area
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Fig. 6 Correlations showing the clay abundance of sandstone rocks from the Yaojia Formation, Qianjiadian area
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