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artificielle est ma in t enan t  reli6 au volume d ' int6grat ion 
par (9) : 

exp ( - -A  sin ~ 0)----exp (--~12/d~)----exp [--(4~12/9~ ~') sin 9" 0]. 

(9) 

L'introduction d 'un  facteur de tempdrature artificieUe 
exp  ( - - A  sin ~ O) dquivaut d u n e  double moyenne de la 
densitd ~lectronique dans un  volume dgal d celui d 'un  cube 
d'ardte l relide d la constante A par 

l =  ~ , (10) 

2 6rant la longneur d 'onde  du r ayonnemen t  utilis~. 
(Exemple pra t ique:  exp ( - -2  sin~ 0), radiat ion C u K a ,  
correspond ~ une longueur d'ar~te de 0.75~/(2/3.14)= 
0.6 h.) 

Comme la contr ibut ion d 'un  plan (hi, h 2, ha) & la densit~ 
eilectronique se compose de rdgions a l te rna t ivement  
positives et n~gatives, la double moyenne  de volume de 

cette contr ibut ion peut  ~tre faible et  n6gligeable, soit 
que le volume envisage, soit que les indices h i sont  
suff isamment grands. Celk a lieu lorsque les produi ts  
hi~ i sont de l 'ordre de l 'unit6. 

On doit  a jouter  que les op6rations de moyenne  de 
volume effectu~es sur ~, done aussi l 'emploi d 'un  facteur 
de temp6rature  artificielle effacent des asym6tries ~ven- 
tue l lement  existantes dans la distr ibution ~lectronique 
autour  des atomes individuels de sorte que la distr ibution 
ainsi obtenue est toujours plus sym~trique que la distri- 
but ion r6elle. 

Pr6cisons enfin la relation entre l ' interpr6tat ion donnde 
ici et  l 'ancienne off exp ( - -A  sin 2 0) est assimil6 ~ un  
facteur de Debye,  A----8zeuS/2 ~, tous les a tomes de la 
s tructure dtant  supposds avoir le m6me d6placement  
quadrat ique  moyen  u 2. Une  simple identif ication mont re  
que l ~ = 2~u% 

L' inter6t  de la nouvelle interpr6tat ion r6side en ce 
qu '6v idemment  le param~tre 1 (10) doit  6tre inf6rieur 
au diam~tre de l 'a tome k situer dans la structure. Celk 
fixe une limite supdrieure ~ la valeur de A encore permise. 
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Al though it has usually been assumed tha t  coordination 
compounds of nickel wi th  C.N. ---- 4 are te t rahedral  when 
paramagnet ic  (Pauling, 1944, p. 118), no exper imental  
proof of this a r rangement  has previously been reported.  
Recent ly  Calvin & Melchior (1948) have suggested t h a t  
paramagnet ic  nickel  complexes m a y  have the square, Table 1. 
planar  configuration which has been shown for several Ni(sal)2 
diamagnet ic  nickel complexes (Mellor, 1943). We have  
been able to show, however,  tha t  the  configuration of d (A) I 12-51 t s 
nickel disalieylaldehyde is almost  certainly tetrahedral .  10.87 w 

Al though we have so far been unable to prepare 9-79 vs 
definitely identifiable single crystals of anhydrous  nickel 8-99 8 
disallcylaldehyde, the  dehydra t ion  of the d ihydra te  8.40 mw 
prepared according to Tyson & Adams (1940) yields a 6.34 ms 
paramagnet ie  yellow-green anhydrous  product  giving a 5.80 ms 
fair X-ray  powder pat tern.  Similarly, the  dehydra t ion  5-25 ms 

4.85 s 
of zinc disalicylaldehyde d ihydra te  gives a pale yellow 4-45 w 
product  whose X-ray  powder pa t te rn  is essentially 4.06 mw 
identical wi th  tha t  of the  nickel compound.  3.67 ms 

Since both  theoretical  arguments  and  a survey of all - -  - 
reported structures in which zinc has C.N. = 4 lead one 3.22 m 
to expect  the  zinc disalicylaldehyde to have the  tetra- 
hedral  configuration, there  seems to be little doubt  t ha t  
the isomorphous nickel disalicylaldehyde has te t rahedral  
ra ther  than  the  square configuration. 

Copper disalicylaldehyde, which we have shown to have 
the  square configuration from single-crystal X-ray studies 
(there are found to be only two molecules of copper 
disalicylaldehyde in the  uni t  cell, wi th  space group 
P21/a , whence the  molecule mus t  have a center of 
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symmetry ,  which is only possible in the  trans-planar 
configuration), gives an entirely different powder pa t tern .  
The lines observed on the  three powder pa t terns  are 
listen in Table 1. 

Interplanar  spacings f r o m  powder patterns 

Zn(sal) 2 Cu(sal) 2 
d (/~) I d (A) I 
13"06t m 13-53 w 
10.96 w 12.39 vs 

9.79 vs 11.29 vs 
8.99 vs 7.85 m 
8.32 m 6-11 m 
6.39 ms 5.54 vs 
5-72 ms 4.29 mw 
5.31 ms 4-06 mw 
4-87 ms 3-92 mw 
4-45 m 3.59 mw 
4-09 mw 3-33 ms 
3.75 s 3.22 s 
3.57 t mw 
3.23 8 
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t These lines are probably due to a small amount of the 
dihydrate remaining in the sample. 


