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3Ca(O), + Fea (SO0, = 3CaSO, +Fe O- = 3H,Owrromrreeriinnennns (13 )
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Table 1 Experimental condition and number of Group 1 (pyrite is taken as the

mineral reducing agent. at room temperature )
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Table 2 Experimental coundition and number of Group2 ( H:S gas is filled up

with {or 50 sec.. at J0T »
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Tables Experimental condition and number of group 3 (H; gas is filled up

with for one minute at 40T )
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Table4 Experimental condition and number of Group4 (pyrite is taken as mi-
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Table 5 Experimental results in the svnthesis of uraninite at fow (emperature

and low pressure
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Table 6 Comparison of X-ray analytical results between synthetic uraninite and

natural uranitite
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Table 7 Electron prabe analytical results of synthetic uraninite ( % )
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Figo 1 Infrarcd spectira of syanthetic uraninite at low temperaturc and pressure
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SYNTHETIC EXPERIMENTS IN THE URANINITE AT LOW
TEMPERATURE AND PRESSURE

Cheng Runan Guo Qifeng Chen Gong Zhang Shuling

( Beijing Research [nstitute of Uranium Geology )
Abstract

According to geological [eatures of cpigenetic uranium deposits at “low tem
perature and hypergene”, many experiments in the synthesis of uraninite have
been made at 40C, 80T and room temperature and under ordinary pressure, and
thus an X-ray pattern of uraninite is obtained.

Supergene uranium deposits in sedimentary rocks gencrally form in the geo-
logical environment at low temperature and low pressure, As reductants, pyriic.
H.,, H;S, ctc, impel uranium to deposit and concentrate form the solution un-
der the alkaline condition, Therefore, uranyl carbonate solution was selected as
mother liquid, The pH of original mother liquid was 6. 8and 9 respectively,
Eh was correspondingly + 349, <319 and+294mv, The uranium content in mother
liquid is 10 mg/ml, and the existing form of wuranium is Na,UO., (CO.);, H.S
and Hy were used to be the reducing agents respectively, and thin sections of
pyrite concrelions collected from carbonate-type uranium deposit in china were
usced to be the mineral reducing agent ( precipitating agent).

This synthelic cxperiment was carried oul in sealed ampoules. The total re-
action time was about two vears and {four months at roem temperaturce and 10C,
and about 272 hours at 80TC.

14 samples of synthesized uraninite were obiained from this experiment at
the above-mentioned temperatures. The cell sizes of the synthesized uraninite are
as follows: a,=5.40A at room temperature; a.=5.408A at 40C; a.=5.4311 at
80T.

The result of this experiment shows that Eh-pH changing {ield of the medi-
um and the type of reducing agent have an obvious influence on the f{ormation
of uraninites. It is easier to form uraninite in the reducing environment provi-
ded by H, than in that by H:S. Temperature and pressure do not have an obvi-
ous effect on the formation of uraninite.

The experiment shows that the pyrite plays an important role in the forma-
tion of supergene uranium deposits and plays different roles in different geoche-

mical environments. ln the oxidizing environmeni, while the pyrite in host ro-
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cks is decom posedby oxidization, it becomes soluble sulfate, which enters into-
groundwater, and makes the acidity of medium and host rocks be altered. Then-
, uranyl sulfate in solution is transferred into uranyl carbonate. In the redu-
cing environment, the pyrite serving as a mineral reducing agent, together with
other gas reducing agents, reduces U iu solution to U1’y resulling in the for-

mation of wvraninite.
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