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Arscnicals

Some arscnic based compounds such as Lewisite, fidamsite and other arsincs were
used during the first world war and still others werc investigated during
World War II. Some arscnicals have also been manufactured as insccticides, but
have now been banned in many countries becausc of toxicity persistence in the
enviromnent.  The toxicity of arsenic and its compounds is not recadily destroyed
even through chemical reactions or incineration.  Eventually some toxic residuc nust
be returned %o the enviromment, This problem is also common %o many uining and
snelting operations and a grecat deal of research into means for disposal of arsenic
rcsidues has been carricd out. Arsénicals arc normally roasted to 45503 and
"stored, usually underground... A few arscnic compounds have found commercial uses,
and conversion of some warfare stocks to useful materials might be possible.
Recently some uses have also been found for clemental arsenic.

Mustard

This compound is quitc persistent in the enviromment. It is hydrophobic and
does not tend to migrate within the soil, It is not recadily attacked by soil |
nicro-organisms. Examples arc still being found of soils contaminated with nustard
during World War II that yield potent vapour when freshly turncd. Mustard is
heavier than water and non-miscible and so forms a layer under it. Any hydrolysis
which may occur at the interface is rapidly quenched by the acid formed. As a result
mustard which has been disposed at sca will not be destroyed by the sea water should
the container lcak, It will tend to form a layer at the bottom. If rcleased in
deep water, it will presumably be incorporated cventually into the sce--bed as normal
bottom dcposits grow. . However in shallow water, currents may move it towards shore
or wave action could bring droplets to the surfacc. Munitions may be washed up on
beaches or caught in flshlng nets, : '

Mustard.may bc'hydrolyzcd above plIl0 with heating and agitation but the disposal
of the foul smelling products rcmains a problem. The Canadian expericnce with this
technique will be described later in this paper. Mustard may be readily burncd.

In the atmosphere, this produces hecavy black smoke filled with hydrogen chleride and
sulphur acids. Perhaps the most reasonable disposal nethod is through contained '
incineration with good effluent scrubbing to remove the acids. Salts formed by
neutralization are sufficiently harmless to be released to the cnvironment.

Uscful incincerators are now commercially available and an incincration process is
uscd. in the United States Chemical Agent and Munitions Disposal Systen (caMDS).

A description of the CAMDS processcs was provided during a visit to the Toole _
facility by the 6th Pugwash Workshop in CW disarmancnt May 1978 and copics of the
Final Envirommental Inpact Statcment, March 1977 containing technical details were
distributed to its nembers. 4. further. description.of. CAMDS was._presenbted at. the
experts scminar held by the Ad Hoc Working Group on Chemical Weapcrs in June 1980,

Protein Toxins

This class of compound is derived from natural sources (puffgr fish, ShCllflSh,
venoms, nicro-organisms, castor bean, otc.) and contains the nost toxic materials
known, -sonc of them orders of nagnitude more toxic than the nerve agents. Most
arc untrcatable. However they are normally solids which nust be ingested for effect
so have not becen generally adopted -for chemical warfare. Thosc of microbiological
origin may b¢ spread using the nicro-organisn as a vector in which casce they arc
classcd as biological agents and toxins in gencral arc included under the biological
. warfare convention. Toxic proteins may be rcadily denaturcd ané detoxified -with
heat usually above 100°C.



