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SYNTHESIS OF BASTNAESITE1

Gnonce J. JeNsnN,2 Gnoncn B. ltfacrN, Jn., axo Brrsv LnvrN,
U. S. Geological Suraey, Washington 25, D. C.

In the course of a study of rare-earth fluocarbonate minerals, labora-
tory experiments were made in an attempt to synthesize bastnaesite.
Seven of the runs were successful. Attempts to synthesize the rare-earth
fluocarbonates directly from the rare-earth nitrates were unsuccessful.
It was found, however, that the rare-earth carbonates could be con-
verted to the fluocarbonate. For the successful runs the carbonate was
first prepared by the reaction of the particular rare-earth nitrate with
sodium carbonate. Analysis, in per cent, of the resultant basic carbonate,
CezO(COa)z 4HrO, is as follows:
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A 100-mg. sample of CezO(COs)z 4HzO was dispersed in 500 ml. of hot
disti l led water in a COz atmosphere and the stoichiometric amount
(33 ml.) of very dilute HF (1/1000) was added slowly. The reaction
product was kept in a COz atmosphere and digested on the steam bath
for 5 days. Subsequent experiments have shown that digestion on the
steam bath over night is sufficient. Bastnaesite of the composition
CeFCOT and (Ce,  La)FCOr wi th Ce and La in a 1: l  ra t io  ( in  both the
starting material and final product) were prepared in this manner.

Identif ication of the products was by r-ray powder diffraction pat-
terns. A comparison between d-spacings and intensities of the l ines of the
natural and the synthetic bastnaesite is shown in Table 1.

Under the microscope the products from the runs appeared as very
fine aggregates of grains with a high birefringence. The material is too
fine grained for the optical sign to be determined, but it was found to
have a low index (presumably a) oI l.7l* and a maximum index (e)
near 7.82. These indices agree with the optical properties oI the natural
material.

This work is part of a program being conducted by the U. S. Geological
Survey on behalf of the Division of Research of the U. S. Atomic Energy
Commission.

1 Publication authorized by the Director, U. S. Geological Survey.
2 Present address, Republic Steel Corporation, Cleveland, Ohio.



Ta.nr,n 1. X-nev Pomnn Der,l ron N,lrun,q.t, eNn

Svrttrurrc BestNansrtn

CuKq radiat ion,  I :1.5418 A'  n ickel  f i l ter ;

camera diameter 114.59 mm.; cutoff 12 A

Synthetic bastnaesite, CeFCO:
(Film no. 9502)1

Hexagonal P62c,
a :7 .24  A ,  c : 9 .92  i *

Natural bastnaesite, (Ce, La)FCOI

(Film no. 9943)

Locality: Stove Mountain near

Pikes Peak, Coiorado
Hexagonal P62c;

a :7 .12  A ,  c : 9 .80  A ' z
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2 Cell constants were obtained from the pov'der patterns which were then indexed on

the basis of the space group given by Donnay, Gabrielle, and Donnay, J' D' H' (1953),

The crystallography of bastnaesite, parisite, roentgenite, and synchisite: Am' Mineral",

38,932-963.


