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FLUORINE COMPOUNDS, INORGANIC, ZINC

1. Zinc Fluoride

Anhydrous zinc fluoride [7783-49-5], ZnF2, melts at 872–910◦C, has a solubility of only 0.024 g/100 g anhydrous
HF at 14.2◦C (1), and can be prepared by slowly drying zinc fluoride tetrahydrate [13986-18-0], ZnF2·4H2O,
in a current of anhydrous hydrogen fluoride to minimize hydrolysis and formation of the oxide. There is x-
ray evidence for dihydrate formation during dehydration of the tetrahydrate (2). Anhydrous zinc fluoride can
also be prepared from the reaction of Zn metal powder and pyridinium poly(hydrogen fluoride) at ambient
temperature (3); by treating zinc hydroxycarbonate with NH4F followed by thermal decomposition (4); by the
reaction of NF3O (5) or NH4F and ZnO (6, 7); by the thermal decomposition of (NH4)2ZnF4 (8); by the reaction
of SOF2 and Zn (9); by the reaction of Zn and HF in the presence of acetonitrile (10); by the reaction of SF6
and Zn (11); by the reaction of PF3 and ZnO (12); and by the reaction of ZnO and hydrogen fluoride (13). Zinc
fluoride of ca 96% purity is commercially produced for use as a flux in metallurgy (qv). Production is only on a
small scale.

Zinc fluoride has been used as a mild fluorinating reagent in replacement of chlorine in halogenated
hydrocarbons (14, 15). It is also used as a catalyst in several applications including cyclization processes
(15). High purity ZnF2 is used in the synthesis of fluorophosphate glass (16, 17), fluoride glass (18, 19), high
conducting oxyfluoride glass (20), as fluoride glass films (21), in the manufacture of fluoride glass optical fibers
(22), and in the preparation of optical transmitting glass (23) (see Glass; Fiber optics).

The only reported toxicity data on zinc fluoride in the NIOSH RTECS file is a LDLO of 280 mg/kg for
subcutaneous administration in frogs. OSHA has a standard time-weighted average (TWA) of 2.5 mg/m3 based
on fluoride. NIOSH has issued a criteria document (24) on occupational exposure to inorganic fluorides.

1.1. Zinc Fluoride Tetrahydrate

Zinc fluoride tetrahydrate [13986-18-0] is prepared by reaction of ZnO and aqueous HF. ZnF2·4H2O has a
water solubility of about 1.6 g/100 mL solution at 25◦C. Addition of HF increases the solubility to 11.8 g/100
mL in a 29% HF solution. The tetrahydrate loses water at temperatures above 75◦C.

1.2. Fluorozincates

Fluorozincates of the formula MZnF3, where M = Na [18251-84-8], K [13827-02-6], Rb [29987-38-0], Cs [29507-
53-7], NH4 [14972-88-4], Ag [28667-89-2], N2H5 [63439-12-3], and Li [106207-44-7] (25–28); as well as M2ZnF4
where M = K [37732-22-2], Rb [35944-46-8], Cs [72161-48-9], and Li [155007-51-9]; Ba [13825-40-6], Sr [15154-
47-9], and Ca [15246-41-0] (25–31), have been reported. Potassium fluorozincate [13827-02-6], KZnF3, and
sodium fluorozincate [18251-84-8], NaZnF3, are used as catalysts in alginate dental impression materials (see
Dental materials) (32).
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