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Basin: Constraints on study of clay minerals from ore-bearing sandstone
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Abstract

The Nalinggou uranium deposit is another large uranium deposit found in recent years in northern of Ordos
Basin. It has the characteristics of tabular orebody and coffinite, which is different from features of the typical in-
terlayer oxidation zone sandstone type uranium deposit. The authors carried out a systematic study of the varia-
tion of the composition type and relative content of the clay mineral assemblage in different geochemical zones of
the ore-bearing layer by scanning electron microscopy and X-diffraction method, and studied the components and

sources of fluid in the ore-bearing layer in recent years. Then, the authors investigated the formation mechanism
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of tabular orebody in the Nalinggou uranium deposit. The results show that the clay minerals in ore-bearing sand-
stone are composed mainly of montmorillonite with honeycomb and flocculation forms, subordinately of kaolin-
ite with flake, book-page, vermicular forms and chlorite exhibiting blade and flower-shaped aggregates. It can be
seen that illite and montmorillonite have been transformed into chlorite-montmorillonite. From the secondary
reduction green zone to the ore zone and primary zone, montmorillonite and chlorite decrease significantly and
kaolinite and TOC, CH, obviously increase, suggesting that the £, -pH interface exists between the ore zone and
secondary reduction green zone. The results of the comparison of the relative values of clay minerals in different
geochemical zones show that ore-bearing sandstone was affected by multiple fluids which contained weakly alkaline
meteoric waters (water with oxygen and uranium), organic acidic fluid (organic acids and coal-derived gas), oil
gas, medium and low temperature alkaline hydrothermal solution, and the basin brine was weakly alkaline and
rich in Na" , Ca*". Coffinite and tabular orebody were formed in the E,-pH interface which was composed of
alkaline-oxidized metallogenic hydrothermal fluid mixed with weakly alkaline meteoric waters and medium and

low temperature alkaline hydrothermal solution as well as acid-reduction fluid (organic acid and coal gas)

produced by the evolution of Yanan formation.

Key words: geochemistry, clay minerals, tabular orebody, E,-pH interface, Nalinggou uranium deposit, Or-

dos basin
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Fig. 1

Tectonic division map of Ordos Basin (a) and geological map of Nalinggou area, northeast Ordos Basin (b)

(after Yi et al., 2018)

1—Quaternary; 2—Lower Cretaceous; 3—Middle Jurassic Anding Formation; 4—Middle Jurassic Zhiluo Formation; 5—Middle Jurassic Yanan

Formation; 6—Upper Triassic Yanchang Formation; 7—Middle Triassic Ermaying Formation; 8—Boundary of basin; 9—Boundary of structure;

10—River; 11—Thrust fault; 12—Research area; 13—Uranium deposit
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Fig. 2 Borehole profile and orebody characteristics of Nalinggou uranium deposit

1—Green sandstone; 2—Gray sandstone; 3—Mudstone and siltstone; 4—Uranium ore; 5—Drill hole; 6—Stratigraphic boundary;

7—Inferred stratigraphic boundary
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Fig.3 Microcosmic characteristics of clay minerals in ore-bearing sandstones from different zones of the Nalinggou uranium deposit
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a. Paleooxidation zone, maroon calcareous coarse sandstone, oxidizing plant; b. Secondary reduction zone, green coarse sandstone;
c. Ore zone, gray calcareous coarse sandstone, carbon chips and pyrites; d. Reduction zone, gray coarse sandstone; e. Paleooxidation
zone, the intergranular calcite and epigranular curved sheet montmorillonite in the purple-red fine sandstone; f. Secondary reduction
zone, the granule scale lump montmorillonite and the leaf shaped chlorite of epigranular in the green coarse sandstone; g. Secondary
reduction zone, flake-net chlorite-montmorillonite of intergranular and epigranular in the green fine sandstone; h. Ore zone, pyrite,
uranium mineral and honeycomb network montmorillonite of intergranular in the gray coarse sandstone; i. Ore zone, flocculent
montmorillonite of intergranular and epigranular, vermicular and foliate kaolinite of intergranular in the gray middle-fine
sandstone; j. Ore zone, book-page sheet intergranular kaolinite in the gray middle-fine sandstone; k. Reduction zone,
book-page sheet and vermicular kaolinite, flocculent montmorillonite in the gray coarse sandstone;

1. Reduction zone, book-page sheet intergranular kaolinite in the gray middle-fine sandstone
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Table 1 X-ray diffraction results of clay minerals in sandstone from ZK89-19 in Nalinggou uranium deposit
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Table 2 X-ray diffraction results of clay minerals in

sandstone in Nalinggou uranium deposit
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Fig. 4 X-ray diffraction analysis diagram of clay minerals in sandstone from ZK89-19 in Nalinggou uranium deposit

1—Gray coarse sandstone; 2— Red coarse sandstone; 3—Green coarse sandstone; 4—Gray middle sandstone; 5—Green middle sandstone;

6—Gray fine sandstone; 7—Gray mudstone; 8—Red mudstone; 9—Sample
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Fig. 5 X-ray diffraction analysis diagram of clay minerals in sandstone of Nalinggou uranium deposit
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Fig. 6 The mechanism of tabular orebody formation and Eh-pH interface ore-controlling model in the Narlngou uranium deposit

1—Paleooxidation zone; 2—Reduction zone; 3—Secondary reduction zone; 4—Coal bed; 5S—Uranium ore; 6—Fault; 7—Meteoric water with

oxygen and uranium; 8—Medium and low temperature alkaline hydrothermal solution; 9—Oil gas; 10—Organic acidic fluid; 11—Basin brine

with weakly alkaline and rich in Na®, Ca*"; 12—Kaolinite; 13—Montmorillonite; 14—Chlorite; 15—Organic carbon; 16—Pyrite
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