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DISSOCIATION ENERGY OF AsCl

V.3. Kushawaha
Department of Physics
Spectroscopy Laboratory
Banaras Hindu University
Varanasi-221005
INDIA

The preferential excitation of AsO in a chemiluminescent

reaction of AsClzy + 0, + K has been discussed, On the basis
of the observed v' = 2 level of 480 in the energy state A%E
the dissociation energy of AsCl has been estimated and was
found to be 86.8 K Cal/mole.

The diatomic molecule AsCl has not been known spectroscopically,
its dissociation encrgy has not been determined accurately,
Gaydon (1) has given the disgsociation energies of NC1, $bCl, and
BiCl as 92 + 11.5, 85 + 11.% and 72.3 £ 2.3 K Cal/mole respectively.
If one plots the dissociation energies (disregarding the uncertain-
ties reported by Gaydon (1)) of these molecules against the number
of electrons in the respective molecules, one obtaing a smooth
curve from which one can egtimate the ave rmage value of the disso-

ciation en=rgy of AsCl as 89,1 K Cal/mole.

It is interesting to note that Kushawaha et 21.(2) have
excited a number of bands belonging to the A'-X and AM-X system of
AsO in a low pressure diffusion flame of AsCl3 + 0, + K. But they

2
could observe, only v' =0, 1, and 2 bands of the A2Z-—-X Z system
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of As0 in addition to some potassium doublets. The excitation
mechaniam of these doublets is reported in an other communi mtion
(3). Among the various reactions responsible for the excitation
of As0 upto v' = 2 level of the Azz state the following seems to
be one of the best candidates:

AsCl + KO — As0" + KC1 eee (1)

It will further be noted that AsCl can be readily produced during

the following reactions 3

K (4°P) — > K (4°3) + b ¥ (37.1 KCal) e (2)
4sC1 + b ¥ (37,1 KCal) — > AsCl (37.1 KCal) oo (3)

K (4°P) + A8CL —— > AsCl (37.1 KCal)+ K (4°8) ... (4)

Kushawaha et al. (2) have observed several transitions in
potassium from the upper 2P and 28 states to the lower 42P gtate
which indicate that this 42P state got well populated. In view
of the fact that the life <+time of this state is very small
(2.8 x10"8 sec) transitions from this to the ground state will be
more frequent and will give rise to photons of energy 37.1 K Cal.
These photons could be absorbed by AsCl and send the molecule to
an appropriate higher vibrationally excited state as shown in

equations (2,3). Thus equation (1) can be rewritten as s
AsCl + KO —> AS0 + KCL + ( &H + 37.1 K Cal) eee (5)

If 4t is agsumed that the available energy of this reaction

( &AH + 37.1 K Cal) is all be taken up by AsO where by this molecule

goes to the v' = 2 level in the upper state A (as observed by
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Xushawsha =t 21. (2)), one can then readily c2lculates the

dis=ociution enaergy of AsCl as follows :

D, (430) + D (kC1) - [DO(ASCJ) - 27.1 KCa]] -D,(X0)
= enzrgzy corresponding to v' = 2
to v = 0 trangition in the A-X system of 430.
cee (8)
Substituting D (4s0) = 113 KCal, D (KC1Y = 100.5%5 XCal from ref,(1)
and D (KO) = 70 KCal from raf.(4), and the ernergy corresponding
to v! = 2 to v = O transition in As0O (32822.0 cm-1 = 9%,8 KCal),

one obtaing the dissociation en rgy Dj for AsCl equal to 6.8 KCal

This value matches well with the predicted value of 89,1 KCal,
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