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Research on relationship of oil—gas and sandstone—type uranium
mineralization of northern China

LIU Wusheng,ZHAO Xingqi, SHI Qingping, ZHANG Zinan

(CNNC Key Laboratory of Uranium Resources Exploration and Evaluation Technology, Beijing Research Institute of Uranium
Geology, Beijing 100029, China)

Abstract: Interaction between oil—gas and sandstone type uranium has aroused much interest among geologists, especially uranium
geologists. In spite of rapid development of mineralization theory for single energy mines, the study of interaction is very
insufficient. Therefore, this problem should be regarded as the key frontier scientific issue which deserves investigation. Based on an
analysis of distribution characteristics of uranium and oil— gas, microscope testing, geochemical calculation, it can be inferred that

uranium enrichment can be improved by adsorption, reduction, uranium—supply and preservation of oil—gas, in which asphalt and
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organic acid, cracked by oil—gas, can adsorb uranium strongly. For reduction of oil—gas, high valence and activated uranium ion can
be reduced to +4 valence and form stable uranium minerals by more reducing gas, such as H,, CH,, CO, and H,S. By means of acid
dissolving, extraction and metallic— organic complexation, organic acid, produced by the interaction of oil—gas and SO, can
accumulate partial uranium nearby surrounding rocks. And then this uranium can be released in mineralization location, which can
reform mineralization and increase the source of uranium. Besides, more reducing H,, CO, escaping from oil— gas, can cause
acidification and kaolinization of the formation, which leads to the feature that the oxidation zone is slightly alkaline and the
metallogenic belt is slightly acidic. Therefore, the interaction between oil— gas and uranium can be very important for the
determination of uranium—bearing beds, locating of uranium deposits, developing of mineralization theory, and oil—gas exploration

guided by ‘chimney effect’.
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Fig.1 Typical sandstone type uranium deposits metallogenic model of related to the oil—gas
A—Metallogenic model of Saihangaobi uranium deposits form the Erlian basin; B—Metallogenic model of Bashibulake uranium deposits form the

Tarim basin; C—Metallogenic model of Dongsheng uranium deposits form the Ordos basin; D—Metallogenic model of Qianjiadian uranium deposits

form the Songliao basin; 1—Quaternary ; 2—Neogene ; 3—Paleogene ; 4—Upper Cretaceous; 5S—Lower Cretaceous ; 7—Middle Jurassic ; 7—Proterozoic;

8—Yanshannian granite ; 9—Sandstone formation; 10—Mudstone formation; 1 1 —Conglomerate formation; 12—Yellow oxidation zone; 13—Sage green

oxidation zone; 14—red; 15—Light grey; 16—Dark gray; 17—Uranium ore body; 18— Fracture; 19—Exudation direction of oil and gas
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Fig.2 The spatial configuration diagram of typical sandstone type uranium mineralization and oil—gas

A—Saihangaobi uranium deposits of the Erlian basin; B—Bashibulake uranium deposits of the Tarim basin; C—Dongsheng uranium deposits of the

Ordos basin; D—Qianjiadian uranium deposits of the Songliao basin; 1 —Quaternary ; 2—Neogene; 3—Paleogene ; 4—Upper Cretaceous;

5—Lower Cretaceous; 6—Upper Jurassic; 7—Middle Jurassic; 8—Yellow oxidation sandstone; 9—Grayish green oxidation sandstone;

10—Grey sandstone; 11-0il and gas reservoirs ; 12—Mudstone formation; 13—Uranium ore body; 14—Lithological contact interface; 15—Drill hole
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Fig.3 Uranium mineral associated with asphalt in the uranium deposit
puc—Complex composition of phosphorus calcium uranium deposit; C—Asphalt; U—Particles of uranium ore; Py— Framboidal pyrite
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Fig. 4 Secondary alteration effect characteristics of oil—gas in the uranium deposit
a—Oil spot—bearing uranium ore surface with gray kaolin acid fading alteration in Qianjiadian uranium deposit; b—Native oxide rock after secondary
reduction of oil and gas exhibiting white kaolin acid fading alteration of Ordos Basin; c— Lots of pyrite (dark gray) surrounding the associated
pitchblende (sparkling spot) of Hadatu uranium deposit in the Erlian Basin; d—The ore center for pyrite ore (dark gray), surface and the surrounding

rock covered with pitchblende (bright spot) of Dongsheng uranium deposit in the Ordos Basin
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Fig. 5 Effect of evidence from uranium minerals and oil—gas in the uranium deposit
a—Bashibulake uranium deposit of Tarim Basin; b—Saihangaobi uranium deposit of Erlian Basin; C—Asphalt; U—Particles of uranium ore;

Py—Framboidal pyrite ; puc—Complex composition of phosphorus calcium uranium deposit
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