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Theoretical methods (Pritchard, 1953) yaeld very divergent values of eleetron
affinitv of clements, whieh are also not m good agreement with the experinental
values  Present commumieation reports a method of caleulatig the electron
aflintdy of an element i the ease of polar molecules using gaussian {orm repulsiom
term potential funeton

The studv of potential functions (Bleirkh and Mayer 1934, Kunmum 1950,

Riee and Klemperer, 1957 Varshni 1957 Vashni and Shukla, 1961) reveals
that guassian form repalsion term adequately meludes the polanzation, V. onder

wall anil shart, range repulsion elfeets  Such a function may be represented by
U -2y 1 Aexp( W2 Lo

where A and b are constants and other symbols have usual meanmg  Applving

the Tollowmg condition of suibatity to equation (1)
(1) ve D

dUdr)y o - 0 o@
and

(@0 jdrtyy, - ke

and then usmg the velation equation (3) (Gaydon. 1953)

Dy== D T =B )]
we et the relation, equation (4), conneeting the election affinity (. dissociation
energy D, jonization potential (7). loree constant for mfinitexsunal amplitude

(k) and equililirum internuclear distance (r,)

E=De1-" [1_{ ’“‘P,j':' »473}"‘] W

¥,

Ta show the applicablity of this relation, the eleetron affimuty of chlorine atom
in the case of NaC1 molecule las been caleulated.  The Ko, 7, and D), values have

*Chomical lahoratories, Umversity of Jodhpur, Jodhpur, Indis.
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heen takon Tom the data of Tandon and Tandon (1964).  The values of doni-
zation potentaal are taken from Fodgman™s data (1963)  The result obtainord is
compared with that obtamed by other theoretical and expermental methods
(Table 1), s of mterest to note that the hnear extiapolation methods yield
hugher values where as the quadratie ones yield lower ones The values obtamed
hy equation (4) are 1 elose agreement with the observed magoetron and electron
mipact methods

This method has heen applied to ealeulale electron affinities of twenty elements
in about one hundied and Afty diatomie molecules The results are in good
agreement. with experimental valoes (Pratehard, 1953, Page, 1965),

TABLE 1

Comparson of values of clectron affinity K(e.r ) of c¢hlorme atont by
different. methods

(o v) Mothod Author
4 91830 05 Dby equation (4) Trosont
18 lLineur oxirapolaiion Pritehard
of 1onization potonianl (1953)
37 quadratic extrapoln.- Glocklor*
110n of 10nization
potontinl.
31 do Bator*
4 Uh do Tritehord (1953)
A.58-0 13 surface 1onization TNukel’skil and Tonox

mensuromont s

3013 Iattico encrigion Prrichard (1953)
3.0310.17¢ muognetron Mitchell and Mayer
(1940) -
3 7241-0.434 do Jameos ef al. (1943)
1.9993-0,26 elactron mpact: Hanson*

*From Pritchaud (1953)

The authors wish to express heart-felt thanks to Prof. R. ¢ Kapoor, D Phil..
D Sc. and*Prof A, Mookherpi, D 8¢, for helpful discussions and suggestions.
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