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SPECTROSCOPY LETTERS, 6(10) , 647-650 (1973) 

DISSOCIATION ENERGY OF AsCl 

V. S. Kushawaha 
Department o f  Physics  

Spec t r o  s c opy Lab o rat o ry  
Banaras Hindu Univer s i  ty 

Varanasi-221005 
INQIA 

The p r e f e r e n t i a l  e x c i t a t i o n  of  As0 i n  a chemilurninescent 

r e a c t i o n  o f  A s C 1 3  + O2 ,+ K has ’oeen discussed.  
of  t h e  ob5erved v’  i 2 l e v e l  of  A s 0  i n  the energy s t a t e  A 2 s  
t he  dissocia . t ion energy o f  A s C l  ha s  been e s t ima ted  and was 
found t o  oe 86.8 K Cal/mole. 

On t h e  b a s i s  

The diat0ml.c molecule AsCl has  n o t  been known s p e c t r o s c o p i c a l l y ,  

i t s  d i s s o c i a t i o n  enargy has  n o t  been determined a c c u r a t e l y .  

Gaydon ( 1 )  has  given t h e  d i s g o c i s t i o n  ene rg ie s  o f  N C 1 ,  SbC1, and 

B i C 1  as 92 & 11.5, 85 2 11.5 and 72.3 r; 2.3 K Cal/mole r e s p e c t i v e l y .  

If one p l o t s  t h e  d i s s o c i a t i o n  e n e r g i e s  {d i s r ega rd ing  t h e  unce r t a in -  

t i e s  r epor t ed  by Gaydon ( 1 ) )  O f  t hese  molecules a g a i n s t  t he  numbar 

o f  e l e c t r o n s  i n  the  r e s p e c t i v e  molecules ,  one o b t a i n s  a smooth 

curve from which one can e s t i n a t e  t h e  a v e n g e  va lue  o f  t h e  d isqo-  

c i a t i o n  en-.rgy o €  A s C l  as 89.1 K Cal/mole.  

I t  i s  i n t e r x ? t i n z  t o  no te  t h a t  Kushawaha e t  a1.(2) have 

exc i t ed  a number of bands belonging t o  t he  A ’ - X  and A”-X system of 

A s 0  i n  a low p res su re  d i f f u s i o n  flame o f  A s C 1 3  + O2 + K. But they 

could observe; only v1 = 0 ,  1 ,  and 2 bands o f  t h e  A r: - X  t system 
2 2 

647 
Copyright 0 1973 by Marcel Dekker, Inc. All Rights Reserved. Neither this work nor any part may be reproduced 
or transmitted in any form or by any means, electronic or mechanical, including photocopying, microfilming, and 
recording, or by any information storage and retrieval system, without permission in writing from the publisher. 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
4
:
2
9
 
3
0
 
J
a
n
u
a
r
y
 
2
0
1
1



KUSHAWAHA 

of A s 0  i n  addi t ion  t o  aome potassiua doubleta. 

mechanimn o f  these doublets i s  repor ted  in  an other  communication 

(3). 

The exc i t a t ion  

Among t h e  var ious reac t ions  responsible f o r  t h e  exc i t a t ion  

of A s 0  upto vt  2: 2 l e v e l  of  t he  Azr s t a t e , t he  following seems t o  

be one of the b e s t  candidates: 

A s C l  + KO +AnO*+ KC1 ... ( 1 )  

It w i l l  f 'urther be noCd  t h a t  A s C l  can be r ead i ly  produced during 

the following reac t ions  t 

0 . .  ( 2 )  

AsC1 + h U (37.1 K C a l )  A s C l  (37.1 KCal) 0 . .  ( 3 )  

2 K (42P) - K (4  5 )  + h u (37.1 KCal) 

2 2 K ( 4  P) + A s C l  - A s C l  (37.1 KCal)+ K (4 5 )  ... ( 4 )  

Kushawaha e t  al,  ( 2 )  have observed several  t r a n s i t i o n s  i n  
2 2 potassium from the upper 2P and S s t a t e s  t o  the lower 4 P state 

which ind ica te  t h a t  t h i s  4LP s t a t e  go t  w e l l  populated. 

O P  the f a c t  that the l i f e  t i m e  of t h i s  s t a t e  is vely s m a l l  

(2.8 =lod sec) t r ane i t i one  from t h i s  t o  the ground a t a t e  w i l l  be 

more frewenD and w i l l  give r i s e  t o  photons o f  energy '37.1 K C a l .  

These photons could be absorbed by A s C l  and send the molecule t o  

an appropriate  higher v ib ra t iona l ly  exc i ted  state as shown in 

equat iom (2,3). Thus equation ( 1 )  can be rewr i t ten  as : 

In view 

AaCl + KO - + A s 0  + K C 1  + ( A H  + 37.1 K Cal)  ... (5) 
If it is assumed t h a t  t he  ava i lab le  energy of t h i s  reao t ion  

( A H  + 37.1 K Cal)  i s  a l l  be taken up by A s 0  whem by t h i s  molecule 

goee to  the vt 2 l e v e l  i n  the  upper s t a t e  A ( a s  observed by 

64 8 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
4
:
2
9
 
3
0
 
J
a
n
u
a
r
y
 
2
0
1
1
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3 u b s t i t u t i n ;  3 

qnd 3, (KO) = 70 KZal f r o m  r z f . ( 4 ) ,  .ind t h e  e::er;y corresL3onding 

(Ssc)) = 115 Xal ,  ( K C 1 )  = 109.5 K C a l  f ron rc f .  ( 1  ) 
0 

- I  
t o  v’ = 2 to v” = 0 -tr- .mj.i t ion in -4.40 ( 3 2 8 2 2 . 3  cs1 = 97.8 KCal), 

one o b t a i n s  t h e  d i s ; o c i s t i o n  PD, .rgy Do f o r  kaCl  squ.a.1 t o  26 .E  KSal 

T h i s  value m t c ? : e z  mel.1 w i t h  -the p r c d i - c t e d  v?.lue o f  eg.1 KCxl. 
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