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FLUORINE COMPOUNDS, INORGANIC, BARIUM

1. Barium Fluoride

Barium fluoride[7782-32-8], BaF2, is a white crystal or powder. Under the microscope crystals may be clear and
colorless. Reported melting points vary from 1290 (1) to 1355◦C (2), including values of 1301 (3) and 1353◦C (4).
Differences may result from impurities, reaction with containers, or inaccurate temperature measurements.
The heat of fusion is 28 kJ/mol (6.8 kcal/mol) (5), the boiling point 2260◦C (6), and the density 4.9 g/cm3.
The solubility in water is about 1.6 g/L at 25◦C and 5.6 g/100 g (7) in anhydrous hydrogen fluoride. Several
preparations for barium fluoride have been reported (8–10).

High purity BaF2 can be prepared from the reaction of barium acetate and aqueous HF (11), by dissolving
the impure material in 2-12N HCl and recrystallizing at −40◦C (12), by vacuum distillation of the metal
fluoride impurities from a BaF2 melt (13), by purification of the aqueous acetate solution by ion exchange
followed by fluorination (14), by solvent extraction using dithiocarbamate and CCl4 (15–17), and by solvent
extraction using acetonitrile (18).

A typical analysis of the commercial product is 99% with a loss on ignition of 0.9%; sulfates as SO4, 0.2%;
hexafluorosilicate as SiF4, 0.02%; heavy metals as lead, 0.02%; and iron, 0.005%.

Barium fluoride is used commercially in combination with other fluorides for arc welding (qv) electrode
fluxes. However, this usage is limited because of the availability of the much less expensive naturally occurring
calcium fluoride.

Other reported uses of barium fluoride include the manufacture of fluorophosphate glass (19); stable
fluoride glass (20); fluoroaluminate glass (21); fluorozirconate glass (22); infrared transmitting glass (23); in
oxidation-resistant ceramic coatings (24); in the manufacture of electric resistors (25, 26); as a superconductor
with copper oxide (27); and as a fluoride optical fiber (28) (see Fiber optics; Glass).

The toxicity of barium fluoride has received only little attention. A value for oral LDLO of 350 mg/kg in
guinea pigs has been reported (29). OSHA has a TWA standard on the basis of Ba of 0.5 mg/m3 for barium
fluoride (29) in addition to a standard TWA on the basis of F of 2.5 mg/m3 (30). NIOSH has issued a criteria
document (30) on occupational exposure to inorganic fluorides.
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