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Table 20. Optical Properties and Specific Gravity of Synthetic and Natural 
Hydrogen Autunite ' 
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NEW DATA ON SOME URANIUM AND 
URANIUM-BEARING MINERALS 

Hydrogen Autunite 

By A. A. Chernikov 

Hydrogen autunite was found for the first time by 
G. S. Gritsaenko in 1952. The small amounts of the 
mineral she had at her disposal limited her study to 
the measurement of the indices of refraction, to the 
establishment of the main components by spectral 
analysis, and to the determination of the fluorescence 
spectrum. For the purpose of more detailed examin
ation of the properties of the mineral in the laboratory 
of G. S. Gritsaenko, experiments were made on its 
artificial reproduction. Synthesis was made by E. N. 
Leonova. Judging by its properties and the com
parison data on natural and synthetic minerals it was 
classified as hydrogen autunite. 

Later on A. A. Chernikov was able to examine it 
witli lllore detail. 

Natural hydrogen autunite occurs in the form of thin 
transparent mica-like plates, elongated by (010) (Fig. 
13), of pale-yellow colour, vitreous-lustre, perfect 
cleavage by (001) and imperfect by (100); imperfect 
cleavage is sometimes observed by (010). 

In the ultraviolet hydrogen autunite gives an 
intensive yellow-green fluorescence. Its fluore'scence 
spectrum is analogous to that of autunite, while its 
microphotogram (Fig. 14) is characterized only by 
more significant maxima than that of autunite 
(Fig. 15). 

Optic properties and specific gravity of natural 
hydrogen autunite Crable 20) complies with the 
optical properties and the specific gravity of synthetic 
hydrogen autunite described § in the literature.1-,1 

The hydrogen autunite just taken out of a pit has 
indices of refraction similar to those for synthetic 
hydrogen autunite described by V. Eoss and E. N. 
Leonova. The mineral kept at :30-40° during a 
week has considerably larger indices of refraction. 
This is due, as in other micas, to water loss in heating. 
The synthetic hydrogen autunite described by Harris 
and Scott has optical properties similar to those 0 f 
natural hydrogen autunite kept at :30-40°. 

The small amount of hydrogen autunite mineral 
rlid not permit its chemical analysis. 

§ Rcierences at encl of sectioll. 

Figure 13. Crystals of hydrogen autunite, X 5 

Spectral analysis of the mineral showed strong lines 
only of uranium and phosphorus. Other elements 
(Ca, AI, Si and others) ,vere found in small amounts 
and are clue to mechanical impurities. 

According to C. I'ronclel's Z and V. 1\.oss'1 data, 
synthesized hydrogen autunite has the following 
formula: I-Tz(UOz)2(P04Ll' 8HzO; according to E. N. 
Leonova's 1 elata, its formula is I-IzCUOz)z(P01)2 ° 1().5 
HzO. 

X-ray data [or natural hydrogen autunite are 
completely analogous to those [or synthesizeclllyclrogen 
autunite (Table 21). 

In a synthetic hydrogen autunite hydrogen is 
known to be easily replaceable by calcium, potCLc;c;iulll, 
sodium and other cations. That is why in natural 
conclitionsit can be fonnel only in rare cases. 
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Figure 15. Microphotogram of autunite (taken by E. S. Rudnits
kaya) 

Fe radiation, 2R = 57.9, d = 0.6, ell radiation, Ni filter 
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Nenad kevite 

By V. A. Polikarpova 

This mineral is one of the terminal members of the 
isomorphic series ThSiO,j (U, Th)Si04 USi04 . 

At present some of its varieties have been dis
tinguished by colour and other physical properties. 
The data of chemical analysis (Table 22) are given in 
terms of crystal-chemical formulas (Table 23). 

N enadkevite occurs in the form of crystals and 
their concretions. The size of crystals is usually 
submicroscopic (0.001-0.05 mm and very seldom 
0.1-1 mm). Nenadkevite crystals are scattered in 
the form of thin disseminations in albite, aegirine and 
roelusite, more seldom forming veinlets (Fig. 16). 

It is characteristic of nenadkevite to develop 
crystals on the boundaries of the aggregates of alkaline 
amphybol, acgirine and albite (Fig. 17), its precipita
tions being concentrated in the interstices of their 
grains. N enadkevite crystals often bear a chlorite 
or goethite" shirt" (Fig. 18). 

N enadkevite is of later origin than the hematite 
and magnetite-holding rocks. It cements and re
places their crushed aggregates (Fig. 19) and also 
fills lissures and covers crystals of uranium-bearing 
malacon, apatite and yttrosphene. 

Later sulphides and carbonates cement and cross 
llcnadkevite crystals (Fig. 20). 

Nenadkevite monocrystals could not be separated 
and their morphology could bc established only by 
judging the outlines of their cross sections in the 
polished sections. 

The most widespread are the cross sections of 
prismatic form with pyramidal confinements on one 
or both sides (Fig. 21). A trend to sharply elongated 
prismatic forms (Fig. 22) was observed. Under the 
microscope one can see diHerent cross sections across 
the prism (Figs. 17, 18, 20) often with rhombic out
lines (Fig. 23). 
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