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I n  severa l  of t he  ana lyses  of l aye r  si l icates r e p o r t e d  du r ing  
r ecen t  years ,  i t  is c l a imed  t h a t  smal l  d e p a r t u r e s  f rom the  
h igh  s y m m e t r y  of t he  ' ideal '  s t r uc tu r e s  h a v e  been  
d e m o n s t r a t e d .  I n  a d d i t i o n  to  d i s p l a c e m e n t s  of a toms ,  
va r i a t i ons  in t he  fi l l ing of, or  s u b s t i t u t i o n  in, t e t r a h e d r a l  
a n d  o c t a h e d r a l  si tes h a v e  been  infer red .  

I n  o rde r  to  ju s t i fy  these  claims,  d i f f rac t ion  d a t a  w h i c h  
a re  suf f ic ient ly  a c c u r a t e  a n d  ex t ens ive  b o t h  in a n g u l a r  
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(0) a n d  a m p l i t u d e  (F) r ange  are  an  essent ia l  p re requ i s i t e ,  
for  m i n o r  deta i l s  of t h e  f inal  s tage  of t h e  r e f i n e m e n t  can  
h a r d l y  be  cons ide red  s ign i f ican t  unless  t he  n u m b e r  of 
s t r u c t u r e  a m p l i t u d e s  m e a s u r e d  is cons ide rab ly  in excess  
of t he  n u m b e r  of p a r a m e t e r s  d e d u c e d . *  E x t e n s i v e  over lap  

* Because it is implicit in the Fourier technique of s tructure 
refinement using data  of the normal  measured accuracy e.g. 
by eye-estimation, this condition should be self-evident; 
however, its significance appears to be frequently overlooked 
or under-estimated. 
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Fig. 1. (a) An extended reproduction of the (0kl) projection of Steiniink's paper with dashed lines superimposed at  y =  ~, ~ and 
z = 0.072. A refers to a tom OH r (b) An extended reproduction of the (hkO) projection of Steinfink's paper, adjusted so tha t  
the b axis is on the same scale as Fig. 1 (a). 
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of a toms in the two-dimensional  projections general ly 
used and  the  high s y m m e t r y  of the ' ideal '  s t ructures  
require t h a t  deviat ions from special positions be sup- 
por ted  b y  unambiguous  evidence. The methods  current ly  
employed for assessing the  accuracy of the electron. 
dens i ty  distr ibutions,  atomic parameters  and the signi- 
ficance of differences in bond lengths at  each stage of the 
re f inement  (Lipson & Cochran, 1953; Jeff rey & Cruick- 
shank,  1953) are hence of par t icular  importance in the 
analysis  of layer  silicates. Where  no recourse to these 
cri ter ia  has  been made,  plausible bu t  unwarran ted  struc- 
tu ra l  features have  been proposed. 

As an  obvious example of the effects of inadequate  
data,  the  recent  analysis  of a chlorite by  Steinfink (1958) 
m a y  be cited. In  this analysis,  51 posit ional parameters ,  
as well as h idden  parameters  involved in loading the 
atomic scat ter ing curves, are claimed to have  been derived 
from 28 h/c0 and 50 0kl s t ructure  amplitudes,  wi th  an  
accuracy, implied by  the later  discussion, of considerably 
bet ter  t han  _+0-05 /~, a l though no actual  l imits are 
quoted. The suspect na ture  of the atomic parameters  and 
inter-atomic distances derived from these da ta  is im- 
media te ly  apparen t  from a comparison of the tabula ted  
atomic parameters  (Table 2 of the paper) wi th  the 
contoured electron-density maps (Figs. 1 and 2 of the 
paper). In  our Fig. l ,  we have  placed in juxtaposi t ion  
extended reproductions of Steinfink's  (0/cl) and (h/c0) 
electron-density projections. Inspect ion reveals the fol- 
lowing, more obvious, points  of criticism: 

(i) The displacement  of atoms OH 2 and OI-I 4 (Fig. l(a)) 
from 'ideal '  positions is justif ied by  Steinfink on the basis 
of the  a symmet ry  of their  peak distributions.  Atom O~, 
however, which shows equally marked  a s y m m e t r y  of 
distr ibution,  is assigned an 'ideal '  position. 

(ii) No account  is t aken  of the ridge extending from O 5 
in the z-direction, while a displacement  of the y-para- 
meter  of this  a tom is held to be significant.  The la t ter  
displacement  involves a shift  oi Ay=0,333-9.~2~=- 
0-046 A. 

(iii) The selected y parameter  of a tom OH 1, as indicated 
in the (h/c0) project ion at  A (Fig. l(b)) is clearly in- 
consistent  wi th  the observed peak dis t r ibut ion in the 
more reliable (0/cl) projection* (Fig. l(a)). In  this  con- 
nection, it  should be pointed out  t h a t  the  project ion 
corresponding to the (h/C0) contour map  is inherent ly  
ex t remely  complex due to overlap. Wi th  typical  peak 
heights  of individual  octahedral,  t e t rahedra l  and oxygen 
sites of the order of 46, 50 and 20 e./~ -2 respect ively 
(derived from Mathieson, 1958), i t  is evident  t h a t  this  
project ion is so crowded by  the heavier  scat ter ing uni ts  
t h a t  exact  deductions regarding oxygen positions cannot  
be expected from 28 s t ructure  amplitudes.  

These considerations lead us to the conclusion t h a t  the  
probable errors in this analysis  are much greater  t han  
would be required to subs tant ia te  a real deviat ion from 
the 'ideal '  s t ructure  and hence, to support  the subsequent  
detailed a rgument  pu t  forward by Steinfink. 

In  view of the increasing interest  present ly  being shown 
in the analysis of layer  silicates, we are of the opinion 
t ha t  a general plea for caution in the in terpre ta t ion  of 
minor  details in such analyses is called for, more par- 
t icular ly in the interests of those not  fully conversant  
wi th  the methods  of s t ructure  analysis  and hence unable  
to judge the s t rength  of the evidence presented.  

R e f e r e n c e s  

JEFFREY, G. A. & CRUICKS~A~X, D. W. J.  (1953). Quart. 
t~ev. 7, 335. 

LIPso~, H. & COCERAlV, ~V. (1953). The Crystalline State, 
Vol. I I I .  London:  Bell. 

MATmESO~, A. McL. (1958). Amer. Min. 43, 216. 
STEINFI~K, I t .  (1958). Acta Cryst. 11, 191. 

* Although neither projection is based on adequate data, 
y parameters derived from the (0]cl) projection with 50 terms 
will he more trustworthy than those from the (hkO) projection 
with 28 terms. 
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We have  previously reported the isomorphism of an- 
hydrous  bis-saHcylaldehydato-nickel and -z inc  as pos- 
sible evidence for a te t rahedra l  configuration for 4. 
coordinated nickel (II) (Curtiss, Lyle, Lingafelter,  1952). 
Because of the considerable likelihood of the existence 
of a 'polymerized'  octahedral  coordination, i t  would be 
desirable to have  a complete determinat ion of the crystal  
s tructure.  We have  succeeded in obtaining a few very  
small single crystals  of the nickel compound and report  
a t  this  t ime the cell dimensions and space group. 

Crystals were obtained b y  two different techniques.  
The first  ba tch  was prepared by  the slow evaporat ion 
at  about  60 °C. of a sa tura ted  solution of nickel s teara te  
in benzene to which stearic acid and sal icylaldehyde had  
been added. The second ba tch  was prepared by  the slow 

June 1959) 

evaporat ion of a chloroform solution formed by  refluxing 
a mix ture  of d ry  chloroform and bis-salicylaldehydato- 
nickel. Nei ther  ba tch  was large enough to allow chemical 
analyses to be made.  However,  powder pa t te rns  of bo th  
batches are identical  with t ha t  from a dehydra ted  sample 
of bis-salicylaldehydato-nickel (Curtiss, Lyle & Linga- 
felter, 1952). 

The crystals are monoclinic, wi th  12 molecules in a 
cell of dimensions:  

a0=15.34,  b0--12.46, c0=19.44 A; f l=97  ° 8'. 

Densi ty,  observed 1"61 g.cm.-a; calculated 1.63 g.cm. -a. 
The da ta  were collected from rota t ion and equi- 

incl inat ion Weissenberg photographs,  using Cu Ka radia- 
t ion (A = 1.5418 /~). 


