
HF is a weak acid. The dissociation constants (Faure, Ch. 9, p. 120, Table 2) for acids
effectively measure the “weakness” or “strength” of an acid — HF(aq) has a dissociation
constant of 3.2 which is relatively small compared to silicic acid (pK2 = 13.28), carbonic
acid (pK2 = 10.3), or hydrosulfuric acid (pK2 = 12.9). The dissociation constants are a
measure of how much of a particular acid or base is dissociated into ions (e.g., how much
H+ and F- in an aqueous solution of HF); we calculated in class that 0.1 M HF contains
7.9% H+, a relatively small percentage within the solution.

I described HF in class as a “strong acid” when instead I probably should have said it’s a
nasty acid because it is extremely toxic. Here’s why:

If you are exposed to HF in a strong solution (>50%), it will cause immediate, painful
burns and tissue destruction. Weaker solutions (25-50%) may take a few minutes to be
noticed, and dilute solutions (<20%) do not become apparent for several hours after
exposure. In the meantime, undissociated HF readily penetrates the skin and the
dissociated F- acts as a systematic poison. In the body, hydrofluoric acid reacts with
calcium and magnesium ions and can disable organs whose proper function depends on
these metal ions. Exposure to hydrofluoric acid may not be initially painful, and
symptoms may not occur until several hours later, when the acid begins to react with
calcium in the bones. Under most circumstances, hydrofluoric acid exposure results in
severe or even lethal damage to the heart, liver, kidneys, and nerves. Exposure to small
quantities of this acid on less than 10% of the body can be fatal, even with immediate
medical treatment. Highly concentrated solutions may lead to acute hypocalcemia,
followed by heart attack and death, and will usually be fatal in as little as 2% body
exposure. Fluorosis results from long-term exposure wherein fluoride accumulates in the
bones and excessive amounts will produce weakening and degeneration of the bone
structure; fluorosis is not uncommon in India and China in places where water sources
contain ≥1 ppm F- and volcanic terranes where soils are contaminated by high F- (F- is
taken up by plants from the soil and can be directly transmitted to human through
ingestion of those plants or by eating meat from animals who have ingested the F-

contaminated plants).


