














action path from C;H; to C;oH7 as Frenklach and
Feiglson (1989), while for a strong disequilibrium he
obtained a quite different reaction path due to the
high abundance of reactive radicals.

Which of the two mechanisms is the correct
one, presently cannot be decided until reliable cal-
culations for the H/H;-ratio in the wind become
available. The inefficient production of PAH’s in the
model of Frenklach and Feiglson (1989) seems to in-
dicate, however, that the efficiency of the growth
process is severly underestimated due to the rather
low abundance of free H atoms in their model calcu-
lation which in turn points to a much higher abun-
dance of free H in a real stellar wind. The whole
picture of the mechanism of ring closure, however,
may change drastically if improved reaction rates be-
come available since the details of both mechanisms
critically depend on the often not very accurately
known rate coefficients.

With respect to grain growth, up to now only
the formation of planar PAH-structures has been
discussed. Keller (1987) has pointed out, however,
that the inclusion of 5-ring structures is favourable.
In real grain growth, thus, the carbon network prob-
ably contains a certain fraction of pentagons, which
will result in growth of non-planar structures. As
an extreme case, one might form the famous Ceo
footballs (which, however, would form an endpoint
of the particle growth process). The formation of
this molecule is discussed by Goeres and Sedlmayr
(1991). Additionally, the less abundant (a few per-
cent) HCN or CN could be attached to the boarder
of PAH’s, inhibiting the formation of new rings at
this place due to the unreactive N-atom at the end
of this group. This probably will favour the growth
of irregular networks of fused carbon 5- and 6-rings.

6. Concluding remarks

In the preceding sections we have discussed chemi-
cal pathways to circumstellar dust condensation. It
is shown that the conditions under which dust is
formed strongly restricts the number of possibilities
for the actual condensation mechanism:

1) Pure SiO clustering in early-type M-stars where
dust condenses around 600K.

2) Probably pure MgO clustering in M-stars where
dust condenses around 1000K.

3) A mechanism for formation of the first 6-rings
followed by repeated steps of hydrogen abstrac-
tion and acetylene addition similar to but not
identical with the soot formation process in lab-
oratory acetylene flames for carbon stars.

Many problems, however, have not yet been solved.
Thus, presently we have some ideas about what is
going on in dust forming circumstellar shells, but
much future work is required to obtain a quantita-
tive understanding of dust formation in such objects.
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