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4500-CN~

4500-CN~ A.

1. General Discussion

“Cyanide” refers to all of the CN groups in cyanide compounds
that can be determined as the cyanide ion, CN~, by the methods
used. The cyanide compounds in which cyanide can be obtained
as CN~ are classed as simple and complex cyanides.

Simple cyanides are represented by the formula A(CN),. where
A is an alkali (sodium, potassium, ammonium) or a metal, and
X, the valence of A, is the number of CN groups. In aqueous
solutions of simple alkali cyanides, the CN group is present as
CN- and molecular HCN, the ratio depending on pH and the
dissociation constant for molecular HCN (pK, = 9.2). In most
natural waters HCN greatly predominates.' In solutions of simple
metal cyanides, the CN group may occur also in the form of
complex metal-cyanide anions of varying stability. Many simple
metal cyanides are sparingly soluble or almost insoluble [CuCN,
AgCN, Zn(CN),], but they form a variety of highly soluble,
complex metal cyanides in the presence of alkali cyanides.

Complex cyanides have a variety of formulae, but the alkali-
metallic cyanides normally can be represented by A M(CN),. In
this formula, A represents the alkali present y times, M the heavy
metal (ferrous and ferric iron, cadmium, copper, nickel, silver,

* Approved by Standard Methods Committee. 1990.
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zinc, or others), and x the number of CN groups; x is equal to
the valence of A taken y times plus that of the heavy metal.
Initial dissociation of each of these soluble, alkali-metallic, com-
plex cyanides yields an anion that is the radical M(CN).¥~. This
may dissociate further, depending on several factors, with the
liberation of CN~ and consequent formation of HCN.

The great toxicity to aquatic life of molecular HCN is well
known;>-% it is formed in solutions of cyanide by hydrolytic re-
action of CN~ with water. The toxicity of CN " is less than that
of HCN; it usually is unimportant because most of the free cy-
anide (CN group present as CN~ or as HCN) exists as HCN,**
as the pH of most natural waters is substantially lower than the
pK, for molecular HCN. The toxicity to fish of most tested so-
lutions of complex cyanides is attributable mainly to the HCN
resulting from dissociation of the complexes.>** Analytical dis-
tinction between HCN and other cyanide species in solutions of
complex cyanides is possible.?-5-2-10

The degree of dissociation of the various metallocyanide com-
plexes at equilibrium, which may not be attained for a long time,
increases with decreased concentration and decreased pH, and
is inversely related to their highly variable stability.*** The zinc-
and cadmium-cyanide complexes are dissociated almost totally
in very dilute solutions; thus these complexes can result in acute
toxicity to fish at any ordinary pH. In equally dilute solutions
























































