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Will Titan lose its veil?
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Methane CH is the only highly reactive and short-lived background component in
Titan’s atmosphere, so its overall reserve predetermines both features and duration of
atmospheric chemical activity. Titan’s global chemical activity is considered in terms
of methane cycle. One cycle is defined as a peritd7T0 10'4s of complete photo-
chemical destruction of methane’s observable atmospheric contéht 233107

kg. Cycle duration T, number of the past N=200+20, future N-=5004+50 and total
N.....=Np+N=700+70 cycles are the main quantitative indices of the global chem-
ical activity [2].

The fact that the period®Tis much less than Titan’s lifetime;£1.4210'"s implies

that the current content GHs continuously replenishing by methane global circu-
lation. There are two sources of this replenishment, i.e. the outgassing of primordial
methane reserve trapped in Titan’s interior as the clathrate, and the (sub)ground liquid-
phase reduction of non-saturated final products of the atmospheric photochemical pro-
cess. Internal reserve provides the dominant portie8506) of general recycling,
while reducing reconversion is the minor constituent of the global balance.

Yet, there is the problem of thavailability of the off-the-shelf trapped methane.
Overall admissible stock of the trapped methane depends on its internal alloca-
tion and falls in the range (CHinaz1,2=(15.3+33.3)10?° kg, while continuous
atmospheric activity during the whole Titan’s lifes],, ~5.010'"s needs only
(CH4)erit=(CHY)'Nypaz = @' (CHy)pmax >1.6510%0 kg. In turn, this bulk (CH)..i¢
depends on the clathrate cage-filling efficiency (molecular packing indefig
CH,/kg clathrate} and can be provideddfequals respectively to [1]

(e 2 Oleritl= (TSun/TO)'[(CH4)O/[(CH4)max1] =5.45 163



(6% Z Olerit2= (TSun/TO)[(CH4)O/[(CH4)max2] = 25110_3

Thus, the interrelation of overall trapped stock (GH.. and cruciak-values assigns
the critical value (CH).-;; that in turn predetermines the very fate of Titan's veil.
If the real stock (CH),ca; <(CHy4)erit=1.6510°° kg, than Titan will lose its veil
inevitably (scenario of therfosaic history), otherwise (CH);cqa; >(CHy)criz the
veil survives down to Titan’s dying daygbntinuous history).
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